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    ExMujoco

MuJoCo physics from Elixir, through a NIF generated from MuJoCo's own headers.
{:ok, model} = ExMujoco.load_xml("model/scene.xml")
data = ExMujoco.data(model)

for _ <- 1..1000, do: ExMujoco.step(data)

ExMujoco.Data.qpos(data) |> ExMujoco.Tensor.to_list()
ExMujoco.Model.geom_size(model) |> ExMujoco.Tensor.to_list()
No Python, no pythonx, no wheel: a C++ NIF built with Fine,
linked against the MuJoCo library and compiled for the machine it runs on.
Why
Monty — the Thousand Brains Project's
sensorimotor framework — reaches MuJoCo through the Python bindings, and in this house that
means a pythonx interpreter inside the BEAM. That works, and it costs: JSON between the
layers, a thread that owns the GL context, and a second runtime to ship. The physics is a C
library. This package calls it.
The plan is phased — physics first, then scene building, then rendering — and
docs/plan.md says what each phase is for and what it is waiting on.
Install
def deps do
  [{:ex_mujoco, "~> 0.1.1"}]
end
Building it wants a C++17 compiler and make — the same thing Fine wants, and the toolchain
an Elixir install already has (Xcode command line tools on macOS, build-essential on Linux,
MSVC on Windows). MuJoCo itself is fetched for you: the official release artifact for the
platform, checked against the checksum published beside it, in about ten seconds.
$ mix compile
ex_mujoco: Fetching MuJoCo 4.0.1 for darwin-universal
ex_mujoco: MuJoCo 4.0.1 is in _build/mujoco/4.0.1-darwin-arm64

Three ways to point it at a MuJoCo, in the order they are tried:
	how	command	when
	your own install	MUJOCO_DIR=/opt/mujoco mix compile	Conan, vcpkg, a build of your own, a system package
	from source, at any ref	EX_MUJOCO_SOURCE_REF=main mix compile	the latest MuJoCo, or a commit that fixes something
	from a checkout	EX_MUJOCO_SOURCE_DIR=~/src/mujoco mix compile	you are working on MuJoCo
	the pinned release	mix compile	everything else

A release pins one MuJoCo: mujoco.version names it, the official artifact's published
checksum is checked before it is unpacked, and the release workflow refuses to build a tag
against anything else. The three overrides above are the development paths — main included —
and mix ex_mujoco.gen --check tells you when they have moved past the committed bindings.
The source build runs CMake and takes a few minutes; the release fetch takes seconds.
docs/building.md has the detail, including what happens to the shared
library afterwards and why.
Windows needs nothing set up: the library MuJoCo ships is loaded from priv/ by a second,
small library, because Windows will not look beside a library for the libraries it imports.
The one prerequisite is MuJoCo's own — the Visual C++ runtime, which ships with Visual Studio.
CI builds the tarball Hex would ship, unpacks it, and installs it in an empty directory on
Linux and Windows — compiling MuJoCo from scratch there — because a package that only builds
in its own checkout is a package nobody can use.
What you get
ExMujoco is the curated surface — a model, its data, stepping, state:
		
	ExMujoco.load_xml/1, load_string/1	compile MJCF, from a file or from memory
	ExMujoco.data/1	an mjData for a model
	ExMujoco.forward/1, step/1, reset/1	the three things you do to data
	ExMujoco.state/1,2, put_state/3	save and restore the integration state
	ExMujoco.contact_force/2	one contact's six numbers

Underneath, generated from the headers:
	ExMujoco.Model — every field of mjModel, one function each: nq/1, geom_size/1,
body_mass/1, jnt_axis/1 … A scalar answers a number; an array answers an
ExMujoco.Tensor carrying the element type and the shape.
	ExMujoco.Data — the same for mjData: qpos/1, qvel/1, xpos/1, efc_force/1 …
	ExMujoco.Api — MuJoCo's own functions, bound one for one, under MuJoCo's names:
mj_name2id/3, mj_step1/2, mj_kinematics/2 …
	ExMujoco.Types — every enum, as numbers, with names that read like Monty's Python:
ExMujoco.Types.Geom.box(), ExMujoco.Types.Obj.body().

Reading a field copies it, so the value you hold does not change when the next step runs.
iex> ExMujoco.Model.geom_size(model)
#ExMujoco.Tensor<{2, 3} :f64 6 values>

iex> ExMujoco.Api.mj_name2id(model, ExMujoco.Types.Obj.geom(), "floor")
0
What is not here yet
Both are in docs/plan.md with the reason they are their own phase:
	mjSpec — building a model in memory (mjs_addBody and the rest). Compiling XML, from
a path or from a string, covers everything that can be expressed in MJCF.
	Rendering — mjrContext and offscreen frames. A GL context is per platform (EGL,
OSMesa, CGL, WGL) and belongs to a thread; that is a different job from stepping physics.

docs/coverage.md lists every MuJoCo function this package does not bind, and why. Nothing
is dropped in silence.
Errors
MuJoCo reports a fatal error by not returning — inside a NIF that would abort the VM. The NIF
intercepts it (c_src/mj_call.hpp), and it arrives as ExMujoco.Error with MuJoCo's own
message:
iex> ExMujoco.load_string("<mujoco></mujoco>")
{:error, %ExMujoco.Error{message: "mj_parseXMLString: ..."}}
How the bindings are made
MuJoCo generates its own Python bindings by reading its headers. This package does the same:
mix ex_mujoco.gen parses MUJOCO_DIR/include/mujoco/*.h — functions, struct members with the
extents from mjxmacro.h, and enums — and writes the C++ that Fine registers and the Elixir
that calls it. The output is committed, so a package build needs neither the generator nor a
network, and mix ex_mujoco.gen --check (which CI runs) fails when the two disagree.
c_src/manifest.exs is the one hand-edited decision: which C functions are bound 1:1, and
which are bound by hand because each call needs an answer no signature gives.
Releasing
VERSION is the one place the version lives; mix.exs reads it. To publish:
$ ./scripts/tag_and_push_version.sh --dry-run   # what it would do
$ ./scripts/tag_and_push_version.sh             # v0.1.1, pushed

It refuses to tag a commit whose CI is not green, and a commit CI never saw —
a docs-only push, since the workflow ignores markdown — is compared against the
last run that did succeed. The tag is what .github/workflows/release.yml
publishes from: it builds the package, publishes it to Hex and creates the
GitHub release.
Licence
MPL-2.0 for this package. MuJoCo is Apache-2.0 and is linked, not modified; see NOTICE.


  

    The plan

Where this package is going, and why it is going in this order. The short version: the
physics first, because that is what Monty needs and what a NIF is good at; the scene second,
because building a model at run time is a data-structure problem; rendering last, because a GL
context is a platform problem.
v0.1 — physics (this release)
What is here:
	a model compiled from MJCF, from a path or from memory;
	a data block, stepping, mj_forward, and the integration state as a binary;
	every field of mjModel and mjData, one function each, generated from the headers;
	every MuJoCo enum, resolved from the headers;
	the C functions in c_src/manifest.exs, bound 1:1 (ExMujoco.Api), plus a dozen
hand-written ones where a call needs a decision;
	MuJoCo's fatal error caught and re-raised, so a bad model cannot abort the VM.

What is deliberately not here: mjSpec, rendering. Both are below.
What "later replaces the Python wrapper" needs
ex.tbp.monty/priv/monty_py/world.py imports MjData, MjSpec, Renderer, mj_forward, mjtGeom, mjtJoint, mjtLightType, mjtTexture, mjtTextureRole. Three of those four are covered
here. The fourth — and the one that builds the scene — is mjSpec.
v0.2 — mjSpec: a model you build, not only one you read
The object graph MuJoCo compiles from: mjSpec, mjsBody, mjsGeom, mjsJoint,
mjsLight, mjsCamera, mjsSite, mjsTexture, mjsMesh, plus mj_compile.
The shape of the work:
	mjsBody* body = mjs_addBody(parent, spec) returns a pointer into a tree owned by the spec,
so the resource is the mjSpec and the Elixir side holds a path to an element, not a
pointer — an element handle that outlives a re-parent is a use-after-free waiting to be
written. The alternative, one resource per element, holds the spec alive per element and is
easier to reason about; that is the decision to make first.
	The mjsXxx structs are plain C, so their fields generate the same way mjModel's do.
	mj_compile returns an mjModel that the spec still owns; mj_recompile is the loop that
matters for editing a scene between episodes.

Monty's world builder needs one more thing: meshes from memory. mjs_addMesh takes a name
and fills vert/face; MuJoCo also has mj_addBufferVFS for assets that are not files. That
is the piece that replaces mesh_data handling in the Python wrapper.
v0.3 — rendering
mjrContext, mjrRender, mjvScene, mjvCamera, mjvUpdateGeom, and an offscreen frame to
depth / rgb / segmentation.
Why it is last: a GL context belongs to a thread and to a platform. Linux wants EGL or
OSMesa, macOS wants CGL, Windows wants WGL, and MuJoCo's own Renderer picks between them
with mjr_resolveGLContext. Two consequences:
	one NIF per frame and a context pinned to one scheduler thread, or a dirty-IO NIF with
its own thread; the Python wrapper already had to solve this (_on_one_thread), and the
reason it did is worth reading before writing the Elixir one;
	the context must be created and destroyed by the same thread, so the resource holds the
thread, not just the context.

Until then, depth and segmentation come from Python, or from whatever else already renders.
Beyond
	mj_step on a worker. A step is one call into MuJoCo, which is the point of the NIF — but
on a big model it is milliseconds, and milliseconds inside a normal NIF block a scheduler.
step/1 is documented as such; a step_async/1 backed by a dirty-IO NIF or a
Task-per-episode pool is the next thing a caller will want.
	Nx. ExMujoco.Tensor is {type, shape, binary}, which is Nx.from_binary/2 plus a
shape. A dependency on Nx in a physics package would be a dependency on a numerical
ecosystem the caller may not have, so the conversion is theirs to make and one line long.
	Batched rollouts. mjbatch exists in MuJoCo 4 and is a genuine match for a BEAM process
per environment; it is not in v0.1 because it is a large API and wants mjSpec first.
	A MuJoCo plugin surface. mj_loadPluginLibrary and the decoder plugins
(libstl_decoder, libobj_decoder) ship with the release; loading them from a path in
priv/ is a small addition once someone needs a format the built-in decoder does not read.



  

    Building

The library this package calls is a shared object the NIF loads, so building ex_mujoco
means three things: get a MuJoCo, compile the NIF against its headers, and put the library
where the NIF will look for it at run time. One script does all three, and one directory is
the answer to all three.
The directory
<MUJOCO_DIR>/include/mujoco/*.h          the headers every binding is generated from
<MUJOCO_DIR>/lib/libmujoco.so.4.0.1     linux             (and the libmujoco.so link)
<MUJOCO_DIR>/lib/libmujoco.4.0.1.dylib  macOS source build
<MUJOCO_DIR>/framework/Versions/A/…     macOS release (mujoco.framework)
<MUJOCO_DIR>/lib/mujoco.lib             windows           (import library)
<MUJOCO_DIR>/bin/mujoco.dll             windows           (the runtime DLL)
scripts/prepare_mujoco.exs fills it, and elixir scripts/prepare_mujoco.exs --print-dir
says where it is. mix.exs asks the same script, so the Makefile and the generator cannot
disagree about it.
The four ways to fill it
Tried in this order.
1. MUJOCO_DIR — your own
MUJOCO_DIR=/opt/mujoco mix compile. Nothing is downloaded, nothing is built, and nothing
inside your directory is written to. Use it for Conan, vcpkg, a system package, a build of
your own, or an air-gapped CI. If the directory does not hold a MuJoCo, the build stops and
says what it wanted to find.
Neither Conan Center nor vcpkg ships current MuJoCo — at the time of writing they are 3.14
and 3.10 against upstream's 4.0.1, and both patch the tree to externalise vendored
dependencies, so neither is an upstream build. That is why they are an escape hatch here and
not a default.
2. EX_MUJOCO_SOURCE_DIR — a checkout
EX_MUJOCO_SOURCE_DIR=~/src/mujoco mix compile, for when you are working on MuJoCo itself or
have a clone you trust. It is built with CMake like the next case.
3. EX_MUJOCO_SOURCE_REF — build the latest
$ EX_MUJOCO_SOURCE_REF=main mix compile
$ EX_MUJOCO_SOURCE_REF=4.0.2 mix compile

This is how to bind a MuJoCo that this package does not pin. The source archive comes from
github.com/google-deepmind/mujoco/archive/refs/{heads,tags}/<ref>.tar.gz, and is built with:
cmake -S <source> -B <build> -DCMAKE_BUILD_TYPE=Release \
  -DMUJOCO_BUILD_EXAMPLES=OFF -DMUJOCO_BUILD_TESTS=OFF \
  -DMUJOCO_BUILD_SIMULATE=OFF -DMUJOCO_BUILD_STUDIO=OFF \
  -DMUJOCO_TEST_PYTHON_UTIL=OFF -DMUJOCO_WITH_USD=OFF
cmake --build <build> --target mujoco --parallel <n>
cmake --install <build>

Studio off also keeps Filament — a long, pinned dependency — out of the build. On this machine
a clean build is about a minute of configuration and three of compilation; the result is
cached in _build/mujoco/<version>-<platform>-<arch>-source-<ref>/ and not rebuilt.
A source build needs CMake on PATH. Nothing else beyond the C++ compiler the NIF wants.
4. the pinned release — the default
$ mix compile
ex_mujoco: Fetching MuJoCo 4.0.1 for darwin-universal

The official artifact for the host, verified against the .sha256 MuJoCo publishes beside it:
	platform	artifact	contains
	linux x86_64, aarch64	mujoco-<v>-linux-<arch>.tar.gz	include/, lib/libmujoco.so*
	macOS universal2	mujoco-<v>-macos-universal2.dmg	mujoco.framework
	windows x86_64	mujoco-<v>-windows-x86_64.zip	include/, lib/mujoco.lib, bin/mujoco.dll

A version that is not in the checksum table in scripts/prepare_mujoco.exs cannot be
downloaded on purpose: pinning a release nobody checked is not pinning. Adopting one is two
edits — mujoco.version, and the published checksum — or a source build, which needs no
checksum because it compiles what it fetched.
The download goes to <project>/_build/mujoco/<version>-<platform>-<arch>/; set
EX_MUJOCO_CACHE_DIR to keep it somewhere shared.
What a release is built against
mujoco.version is the single statement of the pin — 4.0.1 at the time of writing. A release
is built from the official artifact of exactly that version, and scripts/prepare_mujoco.exs
checks the checksum published beside the artifact before it unpacks it. The four ways to fill a
MUJOCO_DIR above exist for development; the release workflow refuses three of them:
	it fails if MUJOCO_DIR, EX_MUJOCO_SOURCE_DIR, EX_MUJOCO_SOURCE_REF or EX_MUJOCO_BUILD
is set, so a tag cannot be built against a checkout of main;
	after compiling it reads _build/mujoco/<pin>-*/.provider and requires
provider=release=<pin>, so the library that was linked is the one the pin names, not
whatever a cache happened to hold;
	mix ex_mujoco.gen --check then compares the committed bindings against that version's
headers, so a tag's bindings are a tag's MuJoCo.

A git dependency, or a hex dependency, gets the same pinned artifact for the same reason: what
a package does should not depend on when it was fetched.
EX_MUJOCO_SOURCE_REF=main mix compile is how to work against the latest upstream without
waiting for a pin. It fetches heads/main, builds it with CMake, and names the prepared
directory after the ref, so a made-up-version build cannot be mistaken for the release one.
Nothing is checksummed in that mode — it is a development path — and mix ex_mujoco.gen --check
reports the bindings as stale as soon as upstream renames anything, which is the point of
running it. The mujoco main workflow does that build once a day and steps a model, so a pin
that can no longer be moved is known before somebody tries to move it.
Where the shared library goes, and why there
The NIF records the library's own name as the thing to load, so the copy in priv/ has to sit
where the loader will look:
	Linux — priv/libmujoco.so.4.0.1, found through -Wl,-rpath,'$ORIGIN': the NIF's own
directory.

	macOS — the release dylib's install name is
@rpath/mujoco.framework/Versions/A/libmujoco.4.0.1.dylib and it is code-signed. Rewriting
the id of a signed dylib is what makes it refuse to load on Apple Silicon, so the path is
kept: the file is copied to priv/mujoco.framework/Versions/A/, and @loader_path supplies
the @rpath. A source build names itself @rpath/libmujoco.<v>.dylib and sits directly in
priv/.

	Windows — priv/mujoco.dll, and being in priv/ is not enough on its own. Windows
resolves a library's imports against the modules already in the process and against the
search path, never against the directory of the library doing the importing, so
ex_mujoco_nif.dll reported "the specified module could not be found" with mujoco.dll
sitting right beside it. priv/ex_mujoco_preload.dll is the answer: it imports nothing but
the C runtime, so it always loads, and ExMujoco.Preload calls it with the full path before
ExMujoco.Native asks for the NIF. Nothing has to be on PATH, and no environment variable
has to be set before the virtual machine starts.
mujoco.dll itself imports the Visual C++ runtime — MSVCP140.dll, VCRUNTIME140.dll and
the Universal CRT — which is MuJoCo's own requirement on Windows and ships with Visual Studio
and with the Microsoft Visual C++ Redistributable.
A machine without it says so now, naming the DLL and the loader's error code.


What Windows does differently
Two things, both of them the loader's rules rather than MuJoCo's:
	A library's imports are resolved against the modules already in the process and against the
search path, never against the directory of the library doing the importing. mujoco.dll
beside ex_mujoco_nif.dll is not enough, and priv/ on the process's PATH from inside the
load hook does not help either: that is not the environment the loader reads.
priv/ex_mujoco_preload.dll — which imports only the C runtime, so it always loads — loads
MuJoCo by its full path first, and the NIF then finds it among the loaded modules.
	The NIF layer declines to build the exception struct it builds everywhere else, so a
complaint from MuJoCo arrives as the reason of a bare ErlangError rather than as a
RuntimeError. ExMujoco turns either into ExMujoco.Error, and leaves an ErlangError
carrying anything other than a binary alone.

The version check
mjVERSION_HEADER is baked into the NIF; mj_version() is what the library answers. They are
compared on first use, and a mismatch raises rather than stepping a different physics:
ex_mujoco: the MuJoCo library in priv/ is 4.0.0 (4000000), and the headers the NIF was
generated from are 4.0.1 (4000001).
It is asked on first use rather than at load because :erlang.load_nif happens inside
ExMujoco.Native's @on_load, and a module cannot call itself while it is loading.
Tools
		
	make / nmake	the NIF, from Makefile / Makefile.win
	elixir	scripts/prepare_mujoco.exs, the fetch and the CMake build
	curl	the download (falls back to :httpc when it is absent)
	tar, unzip, hdiutil	unpacking, per platform
	cmake	only for a source build

Windows uses MSVC through nmake, which is what an Elixir install on Windows already has.
Makefile.win is Fine's own example with the MuJoCo link added.
Regenerating the bindings
$ mix ex_mujoco.gen          # rewrite the generated files
$ mix ex_mujoco.gen --check  # exit non-zero when they disagree with the headers

The generated files are committed. A package that generated its bindings at build time would
need the generator on the machine that builds it, and two builds of the same version could
differ. --check is what CI runs, so a hand-edited generated file — or a MuJoCo bump without a
regeneration — fails the build instead of drifting.


  

    What is bound

Generated by mix ex_mujoco.gen from MuJoCo's own headers. Regenerating is
the only way to edit this page, and mix ex_mujoco.gen --check fails when it
disagrees with the headers.
Functions
	MuJoCo functions	551
	bound 1:1 by the generator	25
	bound by hand	13
	not bound	513

Bound by hand
These need a decision per call — an error buffer to allocate, an output array
whose length is the caller's business, a state signature — so they are written
out in c_src/ex_mujoco_nif.cpp rather than generated.
	load_xml/1 — the error is a caller-sized char buffer; here it is our buffer and an exception
	load_xml_string/1 — a parsed spec has to be compiled and freed around the model, which is a lifetime question
	data/1 — the data block belongs to a model, so the handle holds both
	reset/1 — the step surface is (data), because the handle carries its model
	forward/1 — same: ExMujoco.forward/1 takes the data, not model and data
	step/1 — same: ExMujoco.step/1 takes the data
	state_size/2 — paired with get_state and set_state, which share the signature's meaning
	get_state/2 — writes into a buffer whose length state_size fixed; allocated here
	set_state/3 — reads a buffer whose length state_size fixed; checked here
	data_state_size/2 — the same count, asked of the data put_state is given
	contact_force/2 — writes six numbers into a caller's array; allocated here
	version/0 — the library's own version, checked against the headers at load time
	header_version/0 — the header's version, for the same check

Not bound
426 of MuJoCo's 551 functions take something a
NIF cannot honestly invent — a callback, a void*, an output array whose
length nothing states, a variadic argument list — and binding one means
deciding that question, one function at a time. The other
87
are expressible and simply not bound yet: a name in c_src/manifest.exs, and
mix ex_mujoco.gen.
Decisions worth naming:
	mjSpec — building a model at run time (mjs_addBody and the rest) is v0.2; loading XML, from a path or from a string, is enough to run anything meanwhile
	mj_copyData — it answers the destination it was given, and a handle to a data block you already hold is not a useful answer; copying state is state/2 and put_state/3
	mj_printData, mj_printModel — they write into a buffer the caller sizes; a string-returning wrapper is a design decision, not a translation
	mjrContext — offscreen rendering is v0.3 — it needs a GL context per platform (EGL, OSMesa, CGL, WGL) and owns a thread

Fields
	struct	scalars	arrays	not exposed
	mjModel	101	484	10
	mjData	38	180	8

MuJoCo's own API reference describes each of them; the names and the units are
MuJoCo's, and its documentation is the documentation for the field.
Enums
All 83 enums MuJoCo declares are generated into ExMujoco.Types
with the values resolved from the headers — including the ones C numbers
implicitly and the ones that are an OR of their siblings.


  

    
ExMujoco.Api 
    



      
MuJoCo's own functions, bound one for one, under the names MuJoCo gives
them.
These are the calls that speak for themselves — mj_name2id,
mj_kinematics, mj_step1 — so the binding is the C signature and
nothing more, and the argument order and meaning are MuJoCo's. The curated
surface is ExMujoco, which is what most callers want: it names the data
block once and answers :ok, an ExMujoco.Tensor, or an
ExMujoco.Error.
What is not here is in docs/coverage.md, with the reason.

      


      
        Summary


  
    Functions
  


    
      
        mj_camlight(m, d)

      


        mj_camlight — void mj_camlight(mjModel* m, mjData* d)



    


    
      
        mj_collision(m, d)

      


        mj_collision — void mj_collision(mjModel* m, mjData* d)



    


    
      
        mj_comPos(m, d)

      


        mj_comPos — void mj_comPos(mjModel* m, mjData* d)



    


    
      
        mj_crb(m, d)

      


        mj_crb — void mj_crb(mjModel* m, mjData* d)



    


    
      
        mj_energyPos(m, d)

      


        mj_energyPos — void mj_energyPos(mjModel* m, mjData* d)



    


    
      
        mj_energyVel(m, d)

      


        mj_energyVel — void mj_energyVel(mjModel* m, mjData* d)



    


    
      
        mj_flex(m, d)

      


        mj_flex — void mj_flex(mjModel* m, mjData* d)



    


    
      
        mj_getTotalmass(m)

      


        mj_getTotalmass — mjtNum mj_getTotalmass(mjModel* m)



    


    
      
        mj_id2name(m, type, id)

      


        mj_id2name — char* mj_id2name(mjModel* m, int type, int id)



    


    
      
        mj_isDual(m)

      


        mj_isDual — int mj_isDual(mjModel* m)



    


    
      
        mj_isSparse(m)

      


        mj_isSparse — int mj_isSparse(mjModel* m)



    


    
      
        mj_kinematics(m, d)

      


        mj_kinematics — void mj_kinematics(mjModel* m, mjData* d)



    


    
      
        mj_makeConstraint(m, d)

      


        mj_makeConstraint — void mj_makeConstraint(mjModel* m, mjData* d)



    


    
      
        mj_name2id(m, type, name)

      


        mj_name2id — int mj_name2id(mjModel* m, int type, char* name)



    


    
      
        mj_projectConstraint(m, d)

      


        mj_projectConstraint — void mj_projectConstraint(mjModel* m, mjData* d)



    


    
      
        mj_referenceConstraint(m, d)

      


        mj_referenceConstraint — void mj_referenceConstraint(mjModel* m, mjData* d)



    


    
      
        mj_resetDataKeyframe(m, d, key)

      


        mj_resetDataKeyframe — void mj_resetDataKeyframe(mjModel* m, mjData* d, int key)



    


    
      
        mj_sensorAcc(m, d)

      


        mj_sensorAcc — void mj_sensorAcc(mjModel* m, mjData* d)



    


    
      
        mj_sensorPos(m, d)

      


        mj_sensorPos — void mj_sensorPos(mjModel* m, mjData* d)



    


    
      
        mj_sensorVel(m, d)

      


        mj_sensorVel — void mj_sensorVel(mjModel* m, mjData* d)



    


    
      
        mj_step1(m, d)

      


        mj_step1 — void mj_step1(mjModel* m, mjData* d)



    


    
      
        mj_step2(m, d)

      


        mj_step2 — void mj_step2(mjModel* m, mjData* d)



    


    
      
        mj_tendon(m, d)

      


        mj_tendon — void mj_tendon(mjModel* m, mjData* d)



    


    
      
        mj_transmission(m, d)

      


        mj_transmission — void mj_transmission(mjModel* m, mjData* d)



    


    
      
        mj_versionString()

      


        mj_versionString — char* mj_versionString()



    





      


      
        Functions


        


  
    
      
    
    
      mj_camlight(m, d)



        
          
        

    

  


  

mj_camlight — void mj_camlight(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_collision(m, d)



        
          
        

    

  


  

mj_collision — void mj_collision(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_comPos(m, d)



        
          
        

    

  


  

mj_comPos — void mj_comPos(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_crb(m, d)



        
          
        

    

  


  

mj_crb — void mj_crb(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_energyPos(m, d)



        
          
        

    

  


  

mj_energyPos — void mj_energyPos(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_energyVel(m, d)



        
          
        

    

  


  

mj_energyVel — void mj_energyVel(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_flex(m, d)



        
          
        

    

  


  

mj_flex — void mj_flex(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_getTotalmass(m)



        
          
        

    

  


  

mj_getTotalmass — mjtNum mj_getTotalmass(mjModel* m)

  



  
    
      
    
    
      mj_id2name(m, type, id)



        
          
        

    

  


  

mj_id2name — char* mj_id2name(mjModel* m, int type, int id)

  



  
    
      
    
    
      mj_isDual(m)



        
          
        

    

  


  

mj_isDual — int mj_isDual(mjModel* m)

  



  
    
      
    
    
      mj_isSparse(m)



        
          
        

    

  


  

mj_isSparse — int mj_isSparse(mjModel* m)

  



  
    
      
    
    
      mj_kinematics(m, d)



        
          
        

    

  


  

mj_kinematics — void mj_kinematics(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_makeConstraint(m, d)



        
          
        

    

  


  

mj_makeConstraint — void mj_makeConstraint(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_name2id(m, type, name)



        
          
        

    

  


  

mj_name2id — int mj_name2id(mjModel* m, int type, char* name)

  



  
    
      
    
    
      mj_projectConstraint(m, d)



        
          
        

    

  


  

mj_projectConstraint — void mj_projectConstraint(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_referenceConstraint(m, d)



        
          
        

    

  


  

mj_referenceConstraint — void mj_referenceConstraint(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_resetDataKeyframe(m, d, key)



        
          
        

    

  


  

mj_resetDataKeyframe — void mj_resetDataKeyframe(mjModel* m, mjData* d, int key)

  



  
    
      
    
    
      mj_sensorAcc(m, d)



        
          
        

    

  


  

mj_sensorAcc — void mj_sensorAcc(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_sensorPos(m, d)



        
          
        

    

  


  

mj_sensorPos — void mj_sensorPos(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_sensorVel(m, d)



        
          
        

    

  


  

mj_sensorVel — void mj_sensorVel(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_step1(m, d)



        
          
        

    

  


  

mj_step1 — void mj_step1(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_step2(m, d)



        
          
        

    

  


  

mj_step2 — void mj_step2(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_tendon(m, d)



        
          
        

    

  


  

mj_tendon — void mj_tendon(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_transmission(m, d)



        
          
        

    

  


  

mj_transmission — void mj_transmission(mjModel* m, mjData* d)

  



  
    
      
    
    
      mj_versionString()



        
          
        

    

  


  

mj_versionString — char* mj_versionString()

  


        

      


  

    
ExMujoco.Gen 
    



      
Turns MuJoCo's headers into the bindings this package ships.
Three inputs decide the output:
	the headers under MUJOCO_DIR/include, read by ExMujoco.Gen.Header;
	c_src/manifest.exs, the one human decision — which C functions are bound
1:1, and what was left out and why;
	the shapes in ExMujoco.Gen.Template.

What comes out is committed, so the package builds without a network and
without a generator run: the C++ that Fine registers, and the Elixir that calls
it. mix ex_mujoco.gen --check regenerates into a temporary directory and
compares, which is how drift between the headers and the bindings is caught —
the same rule MuJoCo applies to its own python/mujoco/introspect output.
Everything the headers describe but this package does not bind is written to
docs/coverage.md, with the reason. Nothing is dropped in silence.

      


      
        Summary


  
    Functions
  


    
      
        generate(project_dir)

      


        All generated content, as %{path => content}.



    


    
      
        generated_files()

      


        The files this generator owns.



    


    
      
        run(project_dir, opts \\ [])

      


        Regenerates everything, or — with check: true — compares what is on disk
against what would be generated.



    





      


      
        Functions


        


  
    
      
    
    
      generate(project_dir)



        
          
        

    

  


  

All generated content, as %{path => content}.

  



  
    
      
    
    
      generated_files()



        
          
        

    

  


  

The files this generator owns.

  



    

  
    
      
    
    
      run(project_dir, opts \\ [])



        
          
        

    

  


  

Regenerates everything, or — with check: true — compares what is on disk
against what would be generated.
Answers {:ok, files} with the paths written, or {:error, stale} naming the
files that disagree.

  


        

      


  

    
ExMujoco.Gen.Header 
    



      
Reads MuJoCo's C headers into data.
MuJoCo generates its own Python bindings the same way — python/mujoco/introspect
parses the headers and checks the result in. This is the same idea in Elixir: the
headers are the source of truth, the catalogue is checked in beside us, and
mix ex_mujoco.gen --check proves the two agree.
Three things are read:
	functions — every MJAPI declaration in mujoco.h and the headers it
includes;
	structs — the members of mjModel and mjData, with the dimensions of
their arrays taken from mjxmacro.h, which exists to be read like this;
	enums — every typedef enum mjtX { … } mjtX;.

Nothing here decides what is bound; it only says what exists. ExMujoco.Gen
holds that decision, in c_src/manifest.exs.

      


      
        Summary


  
    Types
  


    
      
        ctype()

      


        A C type as it appears in a declaration: mjtNum*, const char*.



    


    
      
        enum()

      


    


    
      
        function_decl()

      


    


    
      
        member()

      


    


    
      
        parameter()

      


    





  
    Functions
  


    
      
        classify_member(member, dims)

      


        What a member is, as far as a binding goes.



    


    
      
        element_type(c_type)

      


        What an array of this element type is, as {tag, cpp_type}.



    


    
      
        enums_in(path)

      


        Every typedef enum mjtX { … } mjtX; in one header.



    


    
      
        functions_in(path)

      


        The MJAPI declarations in one header.



    


    
      
        read(dir)

      


        Everything the headers say, as one map.



    


    
      
        struct_members!(dir, struct)

      


        The members of one of MuJoCo's structs, with array dimensions from mjxmacro.h.



    


    
      
        unexposed_reason(struct, member)

      


        Why a member cannot be read as an array, when it cannot.



    





      


      
        Types


        


  
    
      
    
    
      ctype()



        
          
        

    

  


  

      

          @type ctype() :: %{name: String.t(), const: boolean(), pointers: non_neg_integer()}


      


A C type as it appears in a declaration: mjtNum*, const char*.

  



  
    
      
    
    
      enum()



        
          
        

    

  


  

      

          @type enum() :: %{
  name: String.t(),
  items: [%{name: String.t(), value: integer() | nil, doc: String.t()}]
}


      



  



  
    
      
    
    
      function_decl()



        
          
        

    

  


  

      

          @type function_decl() :: %{
  name: String.t(),
  returns: ctype(),
  parameters: [parameter()],
  doc: String.t(),
  variadic: boolean()
}


      



  



  
    
      
    
    
      member()



        
          
        

    

  


  

      

          @type member() :: %{
  name: String.t(),
  type: ctype(),
  array: String.t() | nil,
  doc: String.t()
}


      



  



  
    
      
    
    
      parameter()



        
          
        

    

  


  

      

          @type parameter() :: %{
  name: String.t(),
  type: ctype(),
  array: String.t() | nil,
  kind: :integer | :float | :string | :buffer | :resource | :opaque | :callback
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      classify_member(member, dims)



        
          
        

    

  


  

What a member is, as far as a binding goes.
	:integer and :float — one value of the struct, returned as is;
	:array — a binary of elements plus its two extents;
	:unsupported — nothing a caller can name, with the reason why.


  



  
    
      
    
    
      element_type(c_type)



        
          
        

    

  


  

What an array of this element type is, as {tag, cpp_type}.

  



  
    
      
    
    
      enums_in(path)



        
          
        

    

  


  

      

          @spec enums_in(Path.t()) :: [enum()]


      


Every typedef enum mjtX { … } mjtX; in one header.

  



  
    
      
    
    
      functions_in(path)



        
          
        

    

  


  

      

          @spec functions_in(Path.t()) :: [function_decl()]


      


The MJAPI declarations in one header.

  



  
    
      
    
    
      read(dir)



        
          
        

    

  


  

      

          @spec read(Path.t()) :: %{
  functions: [function_decl()],
  structs: %{required(String.t()) => [member()]},
  enums: [enum()],
  version: non_neg_integer() | nil
}


      


Everything the headers say, as one map.
dir is a MuJoCo include root, the one MUJOCO_DIR names: it must hold
mujoco/mujoco.h.

  



  
    
      
    
    
      struct_members!(dir, struct)



        
          
        

    

  


  

      

          @spec struct_members!(Path.t(), String.t()) :: [member()]


      


The members of one of MuJoCo's structs, with array dimensions from mjxmacro.h.
Value members (mjtSize nq) and pointers (mjtNum* geom_pos) are both here,
because a caller reads both. Arrays declared inline (mjtNum solver_fwdinv[2])
carry their dimension in the declaration; a pointer carries it in the X-macro
lists, which is where MuJoCo itself gets it for mjvScene and the bindings.

  



  
    
      
    
    
      unexposed_reason(struct, member)



        
          
        

    

  


  

      

          @spec unexposed_reason(String.t(), String.t()) :: String.t() | nil


      


Why a member cannot be read as an array, when it cannot.

  


        

      


  

    
ExMujoco.Gen.Template 
    



      
The text this package generates, from the shapes ExMujoco.Gen hands it.
Kept apart from the reading and the deciding so that what a generated binding
looks like can be read in one place. Every emitted body is small on purpose: a
field is one return and one FINE_NIF, a function is one call, and the only
arithmetic anywhere is a dimension.
c_src/ex_mujoco_nif.cpp is not generated. The parts that need a decision
per call — an error buffer, an output array, a state signature — are written
out by hand and listed in c_src/manifest.exs.

      


      
        Summary


  
    Functions
  


    
      
        api(functions, manifest)

      


        ExMujoco.Api — the C functions bound 1:1, under their C names.



    


    
      
        coverage(structs, functions, enums, manifest)

      


        What is bound, what is not, and why — as Markdown.



    


    
      
        enum_modules(enums)

      


        One module per enum, under ExMujoco.Types.



    


    
      
        expressible?(function)

      


        Whether a C function can be bound from its signature alone.



    


    
      
        field_nifs(structs)

      


        The field accessors, as NIFs.



    


    
      
        fields(entity, scope, members)

      


        ExMujoco.Model or ExMujoco.Data — a typed reader per field.



    


    
      
        function_nifs(functions, manifest)

      


        The bound functions, as C++ NIFs.



    


    
      
        native(structs, functions, manifest)

      


        ExMujoco.Native — one stub per generated NIF, and the load hook.



    


    
      
        unexpressible_reason(function)

      


        Why a function cannot be bound, in a sentence.



    





      


      
        Functions


        


  
    
      
    
    
      api(functions, manifest)



        
          
        

    

  


  

ExMujoco.Api — the C functions bound 1:1, under their C names.

  



  
    
      
    
    
      coverage(structs, functions, enums, manifest)



        
          
        

    

  


  

What is bound, what is not, and why — as Markdown.

  



  
    
      
    
    
      enum_modules(enums)



        
          
        

    

  


  

One module per enum, under ExMujoco.Types.

  



  
    
      
    
    
      expressible?(function)



        
          
        

    

  


  

Whether a C function can be bound from its signature alone.
The rules are the four questions a NIF has to answer: what to pass for a
callback (nothing), what a void* is (anything), how long an output array is
(the caller's business), and what a variadic list contains (unknown).

  



  
    
      
    
    
      field_nifs(structs)



        
          
        

    

  


  

The field accessors, as NIFs.

  



  
    
      
    
    
      fields(entity, scope, members)



        
          
        

    

  


  

ExMujoco.Model or ExMujoco.Data — a typed reader per field.

  



  
    
      
    
    
      function_nifs(functions, manifest)



        
          
        

    

  


  

The bound functions, as C++ NIFs.

  



  
    
      
    
    
      native(structs, functions, manifest)



        
          
        

    

  


  

ExMujoco.Native — one stub per generated NIF, and the load hook.

  



  
    
      
    
    
      unexpressible_reason(function)



        
          
        

    

  


  

Why a function cannot be bound, in a sentence.

  


        

      


  

    
ExMujoco.Loader 
    



      
Loading the NIF, and refusing to go on if it does not match the headers it was
generated from.
Called from ExMujoco.Native's @on_load after the NIF is in, so a mismatch is
a module that will not load — which is loud — rather than a physics run that is
quietly a different version.
The loading itself has to happen in ExMujoco.Native: :erlang.load_nif only
loads a library whose ERL_NIF_INIT name is the calling module's.

      


      
        Summary


  
    Functions
  


    
      
        check()

      


        Whether the library and the headers agree.



    





      


      
        Functions


        


  
    
      
    
    
      check()



        
          
        

    

  


  

      

          @spec check() :: :ok | {:error, String.t()}


      


Whether the library and the headers agree.
Both numbers are mjVERSION_HEADER-shaped: 4000001 is 4.0.1.

  


        

      


  

    
ExMujoco.Types.Actuator 
    



      
mjtActuator, from MuJoCo's headers, as numbers. All 12 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        adhesion()

      


        mjACTUATOR_ADHESION is 8.



    


    
      
        cylinder()

      


        mjACTUATOR_CYLINDER is 6.



    


    
      
        damper()

      


        mjACTUATOR_DAMPER is 5.



    


    
      
        dcmotor()

      


        mjACTUATOR_DCMOTOR is 11.



    


    
      
        general()

      


        mjACTUATOR_GENERAL is 0.



    


    
      
        intvelocity()

      


        mjACTUATOR_INTVELOCITY is 4.



    


    
      
        motor()

      


        mjACTUATOR_MOTOR is 1.



    


    
      
        muscle()

      


        mjACTUATOR_MUSCLE is 7.



    


    
      
        orientation()

      


        mjACTUATOR_ORIENTATION is 10.



    


    
      
        pid()

      


        mjACTUATOR_PID is 9.



    


    
      
        position()

      


        mjACTUATOR_POSITION is 2.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        velocity()

      


        mjACTUATOR_VELOCITY is 3.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      adhesion()



        
          
        

    

  


  

      

          @spec adhesion() :: 8


      


mjACTUATOR_ADHESION is 8.

  



  
    
      
    
    
      cylinder()



        
          
        

    

  


  

      

          @spec cylinder() :: 6


      


mjACTUATOR_CYLINDER is 6.

  



  
    
      
    
    
      damper()



        
          
        

    

  


  

      

          @spec damper() :: 5


      


mjACTUATOR_DAMPER is 5.

  



  
    
      
    
    
      dcmotor()



        
          
        

    

  


  

      

          @spec dcmotor() :: 11


      


mjACTUATOR_DCMOTOR is 11.

  



  
    
      
    
    
      general()



        
          
        

    

  


  

      

          @spec general() :: 0


      


mjACTUATOR_GENERAL is 0.

  



  
    
      
    
    
      intvelocity()



        
          
        

    

  


  

      

          @spec intvelocity() :: 4


      


mjACTUATOR_INTVELOCITY is 4.

  



  
    
      
    
    
      motor()



        
          
        

    

  


  

      

          @spec motor() :: 1


      


mjACTUATOR_MOTOR is 1.

  



  
    
      
    
    
      muscle()



        
          
        

    

  


  

      

          @spec muscle() :: 7


      


mjACTUATOR_MUSCLE is 7.

  



  
    
      
    
    
      orientation()



        
          
        

    

  


  

      

          @spec orientation() :: 10


      


mjACTUATOR_ORIENTATION is 10.

  



  
    
      
    
    
      pid()



        
          
        

    

  


  

      

          @spec pid() :: 9


      


mjACTUATOR_PID is 9.

  



  
    
      
    
    
      position()



        
          
        

    

  


  

      

          @spec position() :: 2


      


mjACTUATOR_POSITION is 2.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      velocity()



        
          
        

    

  


  

      

          @spec velocity() :: 3


      


mjACTUATOR_VELOCITY is 3.

  


        

      


  

    
ExMujoco.Types.AlignFree 
    



      
mjtAlignFree, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        auto()

      


        mjALIGNFREE_AUTO is 2.



    


    
      
        false_()

      


        mjALIGNFREE_FALSE is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        true_()

      


        mjALIGNFREE_TRUE is 1.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      auto()



        
          
        

    

  


  

      

          @spec auto() :: 2


      


mjALIGNFREE_AUTO is 2.

  



  
    
      
    
    
      false_()



        
          
        

    

  


  

      

          @spec false_() :: 0


      


mjALIGNFREE_FALSE is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      true_()



        
          
        

    

  


  

      

          @spec true_() :: 1


      


mjALIGNFREE_TRUE is 1.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Bias 
    



      
mjtBias, from MuJoCo's headers, as numbers. All 6 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        affine()

      


        mjBIAS_AFFINE is 1.



    


    
      
        dcmotor()

      


        mjBIAS_DCMOTOR is 3.



    


    
      
        muscle()

      


        mjBIAS_MUSCLE is 2.



    


    
      
        none()

      


        mjBIAS_NONE is 0.



    


    
      
        so3()

      


        mjBIAS_SO3 is 4.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        user()

      


        mjBIAS_USER is 5.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      affine()



        
          
        

    

  


  

      

          @spec affine() :: 1


      


mjBIAS_AFFINE is 1.

  



  
    
      
    
    
      dcmotor()



        
          
        

    

  


  

      

          @spec dcmotor() :: 3


      


mjBIAS_DCMOTOR is 3.

  



  
    
      
    
    
      muscle()



        
          
        

    

  


  

      

          @spec muscle() :: 2


      


mjBIAS_MUSCLE is 2.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjBIAS_NONE is 0.

  



  
    
      
    
    
      so3()



        
          
        

    

  


  

      

          @spec so3() :: 4


      


mjBIAS_SO3 is 4.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      user()



        
          
        

    

  


  

      

          @spec user() :: 5


      


mjBIAS_USER is 5.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Builtin 
    



      
mjtBuiltin, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        checker()

      


        mjBUILTIN_CHECKER is 2.



    


    
      
        flat()

      


        mjBUILTIN_FLAT is 3.



    


    
      
        gradient()

      


        mjBUILTIN_GRADIENT is 1.



    


    
      
        none()

      


        mjBUILTIN_NONE is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      checker()



        
          
        

    

  


  

      

          @spec checker() :: 2


      


mjBUILTIN_CHECKER is 2.

  



  
    
      
    
    
      flat()



        
          
        

    

  


  

      

          @spec flat() :: 3


      


mjBUILTIN_FLAT is 3.

  



  
    
      
    
    
      gradient()



        
          
        

    

  


  

      

          @spec gradient() :: 1


      


mjBUILTIN_GRADIENT is 1.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjBUILTIN_NONE is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Button 
    



      
mjtButton, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        left()

      


        mjBUTTON_LEFT is 1.



    


    
      
        middle()

      


        mjBUTTON_MIDDLE is 3.



    


    
      
        none()

      


        mjBUTTON_NONE is 0.



    


    
      
        right()

      


        mjBUTTON_RIGHT is 2.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      left()



        
          
        

    

  


  

      

          @spec left() :: 1


      


mjBUTTON_LEFT is 1.

  



  
    
      
    
    
      middle()



        
          
        

    

  


  

      

          @spec middle() :: 3


      


mjBUTTON_MIDDLE is 3.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjBUTTON_NONE is 0.

  



  
    
      
    
    
      right()



        
          
        

    

  


  

      

          @spec right() :: 2


      


mjBUTTON_RIGHT is 2.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.CTimer 
    



      
mjtCTimer, from MuJoCo's headers, as numbers. All 10 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        assets()

      


        mjCTIMER_ASSETS is 1.



    


    
      
        mesh_bvh()

      


        mjCTIMER_MESH_BVH is 7.



    


    
      
        mesh_hull()

      


        mjCTIMER_MESH_HULL is 4.



    


    
      
        mesh_inertia()

      


        mjCTIMER_MESH_INERTIA is 6.



    


    
      
        mesh_load()

      


        mjCTIMER_MESH_LOAD is 3.



    


    
      
        mesh_octree()

      


        mjCTIMER_MESH_OCTREE is 8.



    


    
      
        mesh_polygon()

      


        mjCTIMER_MESH_POLYGON is 5.



    


    
      
        mjnctimer()

      


        mjNCTIMER is 9.



    


    
      
        texture()

      


        mjCTIMER_TEXTURE is 2.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        total()

      


        mjCTIMER_TOTAL is 0.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      assets()



        
          
        

    

  


  

      

          @spec assets() :: 1


      


mjCTIMER_ASSETS is 1.

  



  
    
      
    
    
      mesh_bvh()



        
          
        

    

  


  

      

          @spec mesh_bvh() :: 7


      


mjCTIMER_MESH_BVH is 7.

  



  
    
      
    
    
      mesh_hull()



        
          
        

    

  


  

      

          @spec mesh_hull() :: 4


      


mjCTIMER_MESH_HULL is 4.

  



  
    
      
    
    
      mesh_inertia()



        
          
        

    

  


  

      

          @spec mesh_inertia() :: 6


      


mjCTIMER_MESH_INERTIA is 6.

  



  
    
      
    
    
      mesh_load()



        
          
        

    

  


  

      

          @spec mesh_load() :: 3


      


mjCTIMER_MESH_LOAD is 3.

  



  
    
      
    
    
      mesh_octree()



        
          
        

    

  


  

      

          @spec mesh_octree() :: 8


      


mjCTIMER_MESH_OCTREE is 8.

  



  
    
      
    
    
      mesh_polygon()



        
          
        

    

  


  

      

          @spec mesh_polygon() :: 5


      


mjCTIMER_MESH_POLYGON is 5.

  



  
    
      
    
    
      mjnctimer()



        
          
        

    

  


  

      

          @spec mjnctimer() :: 9


      


mjNCTIMER is 9.

  



  
    
      
    
    
      texture()



        
          
        

    

  


  

      

          @spec texture() :: 2


      


mjCTIMER_TEXTURE is 2.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      total()



        
          
        

    

  


  

      

          @spec total() :: 0


      


mjCTIMER_TOTAL is 0.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.CamLight 
    



      
mjtCamLight, from MuJoCo's headers, as numbers. All 5 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        fixed()

      


        mjCAMLIGHT_FIXED is 0.



    


    
      
        targetbody()

      


        mjCAMLIGHT_TARGETBODY is 3.



    


    
      
        targetbodycom()

      


        mjCAMLIGHT_TARGETBODYCOM is 4.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        track()

      


        mjCAMLIGHT_TRACK is 1.



    


    
      
        trackcom()

      


        mjCAMLIGHT_TRACKCOM is 2.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      fixed()



        
          
        

    

  


  

      

          @spec fixed() :: 0


      


mjCAMLIGHT_FIXED is 0.

  



  
    
      
    
    
      targetbody()



        
          
        

    

  


  

      

          @spec targetbody() :: 3


      


mjCAMLIGHT_TARGETBODY is 3.

  



  
    
      
    
    
      targetbodycom()



        
          
        

    

  


  

      

          @spec targetbodycom() :: 4


      


mjCAMLIGHT_TARGETBODYCOM is 4.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      track()



        
          
        

    

  


  

      

          @spec track() :: 1


      


mjCAMLIGHT_TRACK is 1.

  



  
    
      
    
    
      trackcom()



        
          
        

    

  


  

      

          @spec trackcom() :: 2


      


mjCAMLIGHT_TRACKCOM is 2.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.CamOutBit 
    



      
mjtCamOutBit, from MuJoCo's headers, as numbers. All 6 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        depth()

      


        mjCAMOUT_DEPTH is 2.



    


    
      
        dist()

      


        mjCAMOUT_DIST is 4.



    


    
      
        mjncamout()

      


        mjNCAMOUT is 5.



    


    
      
        normal()

      


        mjCAMOUT_NORMAL is 8.



    


    
      
        rgb()

      


        mjCAMOUT_RGB is 1.



    


    
      
        seg()

      


        mjCAMOUT_SEG is 16.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      depth()



        
          
        

    

  


  

      

          @spec depth() :: 2


      


mjCAMOUT_DEPTH is 2.

  



  
    
      
    
    
      dist()



        
          
        

    

  


  

      

          @spec dist() :: 4


      


mjCAMOUT_DIST is 4.

  



  
    
      
    
    
      mjncamout()



        
          
        

    

  


  

      

          @spec mjncamout() :: 5


      


mjNCAMOUT is 5.

  



  
    
      
    
    
      normal()



        
          
        

    

  


  

      

          @spec normal() :: 8


      


mjCAMOUT_NORMAL is 8.

  



  
    
      
    
    
      rgb()



        
          
        

    

  


  

      

          @spec rgb() :: 1


      


mjCAMOUT_RGB is 1.

  



  
    
      
    
    
      seg()



        
          
        

    

  


  

      

          @spec seg() :: 16


      


mjCAMOUT_SEG is 16.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Camera 
    



      
mjtCamera_, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        fixed()

      


        mjCAMERA_FIXED is 2.



    


    
      
        free()

      


        mjCAMERA_FREE is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        tracking()

      


        mjCAMERA_TRACKING is 1.



    


    
      
        user()

      


        mjCAMERA_USER is 3.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      fixed()



        
          
        

    

  


  

      

          @spec fixed() :: 2


      


mjCAMERA_FIXED is 2.

  



  
    
      
    
    
      free()



        
          
        

    

  


  

      

          @spec free() :: 0


      


mjCAMERA_FREE is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      tracking()



        
          
        

    

  


  

      

          @spec tracking() :: 1


      


mjCAMERA_TRACKING is 1.

  



  
    
      
    
    
      user()



        
          
        

    

  


  

      

          @spec user() :: 3


      


mjCAMERA_USER is 3.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.CatBit 
    



      
mjtCatBit_, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        all()

      


        mjCAT_ALL is 7.



    


    
      
        decor()

      


        mjCAT_DECOR is 4.



    


    
      
        dynamic()

      


        mjCAT_DYNAMIC is 2.



    


    
      
        static()

      


        mjCAT_STATIC is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      all()



        
          
        

    

  


  

      

          @spec all() :: 7


      


mjCAT_ALL is 7.

  



  
    
      
    
    
      decor()



        
          
        

    

  


  

      

          @spec decor() :: 4


      


mjCAT_DECOR is 4.

  



  
    
      
    
    
      dynamic()



        
          
        

    

  


  

      

          @spec dynamic() :: 2


      


mjCAT_DYNAMIC is 2.

  



  
    
      
    
    
      static()



        
          
        

    

  


  

      

          @spec static() :: 1


      


mjCAT_STATIC is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.ColorSpace 
    



      
mjtColorSpace, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        auto()

      


        mjCOLORSPACE_AUTO is 0.



    


    
      
        linear()

      


        mjCOLORSPACE_LINEAR is 1.



    


    
      
        srgb()

      


        mjCOLORSPACE_SRGB is 2.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      auto()



        
          
        

    

  


  

      

          @spec auto() :: 0


      


mjCOLORSPACE_AUTO is 0.

  



  
    
      
    
    
      linear()



        
          
        

    

  


  

      

          @spec linear() :: 1


      


mjCOLORSPACE_LINEAR is 1.

  



  
    
      
    
    
      srgb()



        
          
        

    

  


  

      

          @spec srgb() :: 2


      


mjCOLORSPACE_SRGB is 2.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.ConDataField 
    



      
mjtConDataField, from MuJoCo's headers, as numbers. All 10 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        angvel()

      


        mjCONDATA_ANGVEL is 8.



    


    
      
        dist()

      


        mjCONDATA_DIST is 3.



    


    
      
        force()

      


        mjCONDATA_FORCE is 1.



    


    
      
        found()

      


        mjCONDATA_FOUND is 0.



    


    
      
        linvel()

      


        mjCONDATA_LINVEL is 7.



    


    
      
        mjncondata()

      


        mjNCONDATA is 9.



    


    
      
        normal()

      


        mjCONDATA_NORMAL is 5.



    


    
      
        pos()

      


        mjCONDATA_POS is 4.



    


    
      
        tangent()

      


        mjCONDATA_TANGENT is 6.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        torque()

      


        mjCONDATA_TORQUE is 2.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      angvel()



        
          
        

    

  


  

      

          @spec angvel() :: 8


      


mjCONDATA_ANGVEL is 8.

  



  
    
      
    
    
      dist()



        
          
        

    

  


  

      

          @spec dist() :: 3


      


mjCONDATA_DIST is 3.

  



  
    
      
    
    
      force()



        
          
        

    

  


  

      

          @spec force() :: 1


      


mjCONDATA_FORCE is 1.

  



  
    
      
    
    
      found()



        
          
        

    

  


  

      

          @spec found() :: 0


      


mjCONDATA_FOUND is 0.

  



  
    
      
    
    
      linvel()



        
          
        

    

  


  

      

          @spec linvel() :: 7


      


mjCONDATA_LINVEL is 7.

  



  
    
      
    
    
      mjncondata()



        
          
        

    

  


  

      

          @spec mjncondata() :: 9


      


mjNCONDATA is 9.

  



  
    
      
    
    
      normal()



        
          
        

    

  


  

      

          @spec normal() :: 5


      


mjCONDATA_NORMAL is 5.

  



  
    
      
    
    
      pos()



        
          
        

    

  


  

      

          @spec pos() :: 4


      


mjCONDATA_POS is 4.

  



  
    
      
    
    
      tangent()



        
          
        

    

  


  

      

          @spec tangent() :: 6


      


mjCONDATA_TANGENT is 6.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      torque()



        
          
        

    

  


  

      

          @spec torque() :: 2


      


mjCONDATA_TORQUE is 2.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Cone 
    



      
mjtCone, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        elliptic()

      


        mjCONE_ELLIPTIC is 1.



    


    
      
        pyramidal()

      


        mjCONE_PYRAMIDAL is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      elliptic()



        
          
        

    

  


  

      

          @spec elliptic() :: 1


      


mjCONE_ELLIPTIC is 1.

  



  
    
      
    
    
      pyramidal()



        
          
        

    

  


  

      

          @spec pyramidal() :: 0


      


mjCONE_PYRAMIDAL is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Conflict 
    



      
mjtConflict, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        error()

      


        mjCONFLICT_ERROR is 2.



    


    
      
        merge()

      


        mjCONFLICT_MERGE is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        warning()

      


        mjCONFLICT_WARNING is 0.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @spec error() :: 2


      


mjCONFLICT_ERROR is 2.

  



  
    
      
    
    
      merge()



        
          
        

    

  


  

      

          @spec merge() :: 1


      


mjCONFLICT_MERGE is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      warning()



        
          
        

    

  


  

      

          @spec warning() :: 0


      


mjCONFLICT_WARNING is 0.

  


        

      


  

    
ExMujoco.Types.Constraint 
    



      
mjtConstraint, from MuJoCo's headers, as numbers. All 8 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        contact_elliptic()

      


        mjCNSTR_CONTACT_ELLIPTIC is 7.



    


    
      
        contact_frictionless()

      


        mjCNSTR_CONTACT_FRICTIONLESS is 5.



    


    
      
        contact_pyramidal()

      


        mjCNSTR_CONTACT_PYRAMIDAL is 6.



    


    
      
        equality()

      


        mjCNSTR_EQUALITY is 0.



    


    
      
        friction_dof()

      


        mjCNSTR_FRICTION_DOF is 1.



    


    
      
        friction_tendon()

      


        mjCNSTR_FRICTION_TENDON is 2.



    


    
      
        limit_joint()

      


        mjCNSTR_LIMIT_JOINT is 3.



    


    
      
        limit_tendon()

      


        mjCNSTR_LIMIT_TENDON is 4.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      contact_elliptic()



        
          
        

    

  


  

      

          @spec contact_elliptic() :: 7


      


mjCNSTR_CONTACT_ELLIPTIC is 7.

  



  
    
      
    
    
      contact_frictionless()



        
          
        

    

  


  

      

          @spec contact_frictionless() :: 5


      


mjCNSTR_CONTACT_FRICTIONLESS is 5.

  



  
    
      
    
    
      contact_pyramidal()



        
          
        

    

  


  

      

          @spec contact_pyramidal() :: 6


      


mjCNSTR_CONTACT_PYRAMIDAL is 6.

  



  
    
      
    
    
      equality()



        
          
        

    

  


  

      

          @spec equality() :: 0


      


mjCNSTR_EQUALITY is 0.

  



  
    
      
    
    
      friction_dof()



        
          
        

    

  


  

      

          @spec friction_dof() :: 1


      


mjCNSTR_FRICTION_DOF is 1.

  



  
    
      
    
    
      friction_tendon()



        
          
        

    

  


  

      

          @spec friction_tendon() :: 2


      


mjCNSTR_FRICTION_TENDON is 2.

  



  
    
      
    
    
      limit_joint()



        
          
        

    

  


  

      

          @spec limit_joint() :: 3


      


mjCNSTR_LIMIT_JOINT is 3.

  



  
    
      
    
    
      limit_tendon()



        
          
        

    

  


  

      

          @spec limit_tendon() :: 4


      


mjCNSTR_LIMIT_TENDON is 4.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.ConstraintState 
    



      
mjtConstraintState, from MuJoCo's headers, as numbers. All 5 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        cone()

      


        mjCNSTRSTATE_CONE is 4.



    


    
      
        linearneg()

      


        mjCNSTRSTATE_LINEARNEG is 2.



    


    
      
        linearpos()

      


        mjCNSTRSTATE_LINEARPOS is 3.



    


    
      
        quadratic()

      


        mjCNSTRSTATE_QUADRATIC is 1.



    


    
      
        satisfied()

      


        mjCNSTRSTATE_SATISFIED is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cone()



        
          
        

    

  


  

      

          @spec cone() :: 4


      


mjCNSTRSTATE_CONE is 4.

  



  
    
      
    
    
      linearneg()



        
          
        

    

  


  

      

          @spec linearneg() :: 2


      


mjCNSTRSTATE_LINEARNEG is 2.

  



  
    
      
    
    
      linearpos()



        
          
        

    

  


  

      

          @spec linearpos() :: 3


      


mjCNSTRSTATE_LINEARPOS is 3.

  



  
    
      
    
    
      quadratic()



        
          
        

    

  


  

      

          @spec quadratic() :: 1


      


mjCNSTRSTATE_QUADRATIC is 1.

  



  
    
      
    
    
      satisfied()



        
          
        

    

  


  

      

          @spec satisfied() :: 0


      


mjCNSTRSTATE_SATISFIED is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.CtrlChart 
    



      
mjtCtrlChart, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        expmap()

      


        mjCHART_EXPMAP is 1.



    


    
      
        quat()

      


        mjCHART_QUAT is 2.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      expmap()



        
          
        

    

  


  

      

          @spec expmap() :: 1


      


mjCHART_EXPMAP is 1.

  



  
    
      
    
    
      quat()



        
          
        

    

  


  

      

          @spec quat() :: 2


      


mjCHART_QUAT is 2.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.CtrlInput 
    



      
mjtCtrlInput, from MuJoCo's headers, as numbers. All 6 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        ff()

      


        mjINPUT_FF is 4.



    


    
      
        none()

      


        mjINPUT_NONE is 16.



    


    
      
        pos()

      


        mjINPUT_POS is 1.



    


    
      
        pressure()

      


        mjINPUT_PRESSURE is 32.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        vel()

      


        mjINPUT_VEL is 2.



    


    
      
        voltage()

      


        mjINPUT_VOLTAGE is 8.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      ff()



        
          
        

    

  


  

      

          @spec ff() :: 4


      


mjINPUT_FF is 4.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 16


      


mjINPUT_NONE is 16.

  



  
    
      
    
    
      pos()



        
          
        

    

  


  

      

          @spec pos() :: 1


      


mjINPUT_POS is 1.

  



  
    
      
    
    
      pressure()



        
          
        

    

  


  

      

          @spec pressure() :: 32


      


mjINPUT_PRESSURE is 32.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      vel()



        
          
        

    

  


  

      

          @spec vel() :: 2


      


mjINPUT_VEL is 2.

  



  
    
      
    
    
      voltage()



        
          
        

    

  


  

      

          @spec voltage() :: 8


      


mjINPUT_VOLTAGE is 8.

  


        

      


  

    
ExMujoco.Types.DataType 
    



      
mjtDataType, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        axis()

      


        mjDATATYPE_AXIS is 2.



    


    
      
        positive()

      


        mjDATATYPE_POSITIVE is 1.



    


    
      
        quaternion()

      


        mjDATATYPE_QUATERNION is 3.



    


    
      
        real()

      


        mjDATATYPE_REAL is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      axis()



        
          
        

    

  


  

      

          @spec axis() :: 2


      


mjDATATYPE_AXIS is 2.

  



  
    
      
    
    
      positive()



        
          
        

    

  


  

      

          @spec positive() :: 1


      


mjDATATYPE_POSITIVE is 1.

  



  
    
      
    
    
      quaternion()



        
          
        

    

  


  

      

          @spec quaternion() :: 3


      


mjDATATYPE_QUATERNION is 3.

  



  
    
      
    
    
      real()



        
          
        

    

  


  

      

          @spec real() :: 0


      


mjDATATYPE_REAL is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.DepthMap 
    



      
mjtDepthMap_, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        zerofar()

      


        mjDEPTH_ZEROFAR is 1.



    


    
      
        zeronear()

      


        mjDEPTH_ZERONEAR is 0.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      zerofar()



        
          
        

    

  


  

      

          @spec zerofar() :: 1


      


mjDEPTH_ZEROFAR is 1.

  



  
    
      
    
    
      zeronear()



        
          
        

    

  


  

      

          @spec zeronear() :: 0


      


mjDEPTH_ZERONEAR is 0.

  


        

      


  

    
ExMujoco.Types.DisableBit 
    



      
mjtDisableBit, from MuJoCo's headers, as numbers. All 21 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        actuation()

      


        mjDSBL_ACTUATION is 2048.



    


    
      
        autoreset()

      


        mjDSBL_AUTORESET is 65536.



    


    
      
        clampctrl()

      


        mjDSBL_CLAMPCTRL is 256.



    


    
      
        constraint()

      


        mjDSBL_CONSTRAINT is 1.



    


    
      
        contact()

      


        mjDSBL_CONTACT is 16.



    


    
      
        damper()

      


        mjDSBL_DAMPER is 64.



    


    
      
        equality()

      


        mjDSBL_EQUALITY is 2.



    


    
      
        eulerdamp()

      


        mjDSBL_EULERDAMP is 32768.



    


    
      
        filterparent()

      


        mjDSBL_FILTERPARENT is 1024.



    


    
      
        frictionloss()

      


        mjDSBL_FRICTIONLOSS is 4.



    


    
      
        gravity()

      


        mjDSBL_GRAVITY is 128.



    


    
      
        island()

      


        mjDSBL_ISLAND is 262144.



    


    
      
        limit()

      


        mjDSBL_LIMIT is 8.



    


    
      
        midphase()

      


        mjDSBL_MIDPHASE is 16384.



    


    
      
        mjndisable()

      


        mjNDISABLE is 20.



    


    
      
        multiccd()

      


        mjDSBL_MULTICCD is 524288.



    


    
      
        nativeccd()

      


        mjDSBL_NATIVECCD is 131072.



    


    
      
        refsafe()

      


        mjDSBL_REFSAFE is 4096.



    


    
      
        sensor()

      


        mjDSBL_SENSOR is 8192.



    


    
      
        spring()

      


        mjDSBL_SPRING is 32.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        warmstart()

      


        mjDSBL_WARMSTART is 512.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      actuation()



        
          
        

    

  


  

      

          @spec actuation() :: 2048


      


mjDSBL_ACTUATION is 2048.

  



  
    
      
    
    
      autoreset()



        
          
        

    

  


  

      

          @spec autoreset() :: 65536


      


mjDSBL_AUTORESET is 65536.

  



  
    
      
    
    
      clampctrl()



        
          
        

    

  


  

      

          @spec clampctrl() :: 256


      


mjDSBL_CLAMPCTRL is 256.

  



  
    
      
    
    
      constraint()



        
          
        

    

  


  

      

          @spec constraint() :: 1


      


mjDSBL_CONSTRAINT is 1.

  



  
    
      
    
    
      contact()



        
          
        

    

  


  

      

          @spec contact() :: 16


      


mjDSBL_CONTACT is 16.

  



  
    
      
    
    
      damper()



        
          
        

    

  


  

      

          @spec damper() :: 64


      


mjDSBL_DAMPER is 64.

  



  
    
      
    
    
      equality()



        
          
        

    

  


  

      

          @spec equality() :: 2


      


mjDSBL_EQUALITY is 2.

  



  
    
      
    
    
      eulerdamp()



        
          
        

    

  


  

      

          @spec eulerdamp() :: 32768


      


mjDSBL_EULERDAMP is 32768.

  



  
    
      
    
    
      filterparent()



        
          
        

    

  


  

      

          @spec filterparent() :: 1024


      


mjDSBL_FILTERPARENT is 1024.

  



  
    
      
    
    
      frictionloss()



        
          
        

    

  


  

      

          @spec frictionloss() :: 4


      


mjDSBL_FRICTIONLOSS is 4.

  



  
    
      
    
    
      gravity()



        
          
        

    

  


  

      

          @spec gravity() :: 128


      


mjDSBL_GRAVITY is 128.

  



  
    
      
    
    
      island()



        
          
        

    

  


  

      

          @spec island() :: 262_144


      


mjDSBL_ISLAND is 262144.

  



  
    
      
    
    
      limit()



        
          
        

    

  


  

      

          @spec limit() :: 8


      


mjDSBL_LIMIT is 8.

  



  
    
      
    
    
      midphase()



        
          
        

    

  


  

      

          @spec midphase() :: 16384


      


mjDSBL_MIDPHASE is 16384.

  



  
    
      
    
    
      mjndisable()



        
          
        

    

  


  

      

          @spec mjndisable() :: 20


      


mjNDISABLE is 20.

  



  
    
      
    
    
      multiccd()



        
          
        

    

  


  

      

          @spec multiccd() :: 524_288


      


mjDSBL_MULTICCD is 524288.

  



  
    
      
    
    
      nativeccd()



        
          
        

    

  


  

      

          @spec nativeccd() :: 131_072


      


mjDSBL_NATIVECCD is 131072.

  



  
    
      
    
    
      refsafe()



        
          
        

    

  


  

      

          @spec refsafe() :: 4096


      


mjDSBL_REFSAFE is 4096.

  



  
    
      
    
    
      sensor()



        
          
        

    

  


  

      

          @spec sensor() :: 8192


      


mjDSBL_SENSOR is 8192.

  



  
    
      
    
    
      spring()



        
          
        

    

  


  

      

          @spec spring() :: 32


      


mjDSBL_SPRING is 32.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      warmstart()



        
          
        

    

  


  

      

          @spec warmstart() :: 512


      


mjDSBL_WARMSTART is 512.

  


        

      


  

    
ExMujoco.Types.Dyn 
    



      
mjtDyn, from MuJoCo's headers, as numbers. All 8 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        dcmotor()

      


        mjDYN_DCMOTOR is 5.



    


    
      
        filter()

      


        mjDYN_FILTER is 2.



    


    
      
        filterexact()

      


        mjDYN_FILTEREXACT is 3.



    


    
      
        integrator()

      


        mjDYN_INTEGRATOR is 1.



    


    
      
        muscle()

      


        mjDYN_MUSCLE is 4.



    


    
      
        none()

      


        mjDYN_NONE is 0.



    


    
      
        pid()

      


        mjDYN_PID is 6.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        user()

      


        mjDYN_USER is 7.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      dcmotor()



        
          
        

    

  


  

      

          @spec dcmotor() :: 5


      


mjDYN_DCMOTOR is 5.

  



  
    
      
    
    
      filter()



        
          
        

    

  


  

      

          @spec filter() :: 2


      


mjDYN_FILTER is 2.

  



  
    
      
    
    
      filterexact()



        
          
        

    

  


  

      

          @spec filterexact() :: 3


      


mjDYN_FILTEREXACT is 3.

  



  
    
      
    
    
      integrator()



        
          
        

    

  


  

      

          @spec integrator() :: 1


      


mjDYN_INTEGRATOR is 1.

  



  
    
      
    
    
      muscle()



        
          
        

    

  


  

      

          @spec muscle() :: 4


      


mjDYN_MUSCLE is 4.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjDYN_NONE is 0.

  



  
    
      
    
    
      pid()



        
          
        

    

  


  

      

          @spec pid() :: 6


      


mjDYN_PID is 6.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      user()



        
          
        

    

  


  

      

          @spec user() :: 7


      


mjDYN_USER is 7.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Embed 
    



      
mjtEmbed, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        auto()

      


        mjEMBED_AUTO is 2.



    


    
      
        false_()

      


        mjEMBED_FALSE is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        true_()

      


        mjEMBED_TRUE is 1.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      auto()



        
          
        

    

  


  

      

          @spec auto() :: 2


      


mjEMBED_AUTO is 2.

  



  
    
      
    
    
      false_()



        
          
        

    

  


  

      

          @spec false_() :: 0


      


mjEMBED_FALSE is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      true_()



        
          
        

    

  


  

      

          @spec true_() :: 1


      


mjEMBED_TRUE is 1.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.EnableBit 
    



      
mjtEnableBit, from MuJoCo's headers, as numbers. All 9 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        diagexact()

      


        mjENBL_DIAGEXACT is 32.



    


    
      
        energy()

      


        mjENBL_ENERGY is 2.



    


    
      
        fwdinv()

      


        mjENBL_FWDINV is 4.



    


    
      
        invdiscrete()

      


        mjENBL_INVDISCRETE is 8.



    


    
      
        ipc()

      


        mjENBL_IPC is 64.



    


    
      
        mjnenable()

      


        mjNENABLE is 8.



    


    
      
        override()

      


        mjENBL_OVERRIDE is 1.



    


    
      
        sleep()

      


        mjENBL_SLEEP is 16.



    


    
      
        speculative()

      


        mjENBL_SPECULATIVE is 128.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      diagexact()



        
          
        

    

  


  

      

          @spec diagexact() :: 32


      


mjENBL_DIAGEXACT is 32.

  



  
    
      
    
    
      energy()



        
          
        

    

  


  

      

          @spec energy() :: 2


      


mjENBL_ENERGY is 2.

  



  
    
      
    
    
      fwdinv()



        
          
        

    

  


  

      

          @spec fwdinv() :: 4


      


mjENBL_FWDINV is 4.

  



  
    
      
    
    
      invdiscrete()



        
          
        

    

  


  

      

          @spec invdiscrete() :: 8


      


mjENBL_INVDISCRETE is 8.

  



  
    
      
    
    
      ipc()



        
          
        

    

  


  

      

          @spec ipc() :: 64


      


mjENBL_IPC is 64.

  



  
    
      
    
    
      mjnenable()



        
          
        

    

  


  

      

          @spec mjnenable() :: 8


      


mjNENABLE is 8.

  



  
    
      
    
    
      override()



        
          
        

    

  


  

      

          @spec override() :: 1


      


mjENBL_OVERRIDE is 1.

  



  
    
      
    
    
      sleep()



        
          
        

    

  


  

      

          @spec sleep() :: 16


      


mjENBL_SLEEP is 16.

  



  
    
      
    
    
      speculative()



        
          
        

    

  


  

      

          @spec speculative() :: 128


      


mjENBL_SPECULATIVE is 128.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Eq 
    



      
mjtEq, from MuJoCo's headers, as numbers. All 8 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        connect()

      


        mjEQ_CONNECT is 0.



    


    
      
        distance()

      


        mjEQ_DISTANCE is 7.



    


    
      
        flex()

      


        mjEQ_FLEX is 4.



    


    
      
        flexstrain()

      


        mjEQ_FLEXSTRAIN is 6.



    


    
      
        flexvert()

      


        mjEQ_FLEXVERT is 5.



    


    
      
        joint()

      


        mjEQ_JOINT is 2.



    


    
      
        tendon()

      


        mjEQ_TENDON is 3.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        weld()

      


        mjEQ_WELD is 1.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      connect()



        
          
        

    

  


  

      

          @spec connect() :: 0


      


mjEQ_CONNECT is 0.

  



  
    
      
    
    
      distance()



        
          
        

    

  


  

      

          @spec distance() :: 7


      


mjEQ_DISTANCE is 7.

  



  
    
      
    
    
      flex()



        
          
        

    

  


  

      

          @spec flex() :: 4


      


mjEQ_FLEX is 4.

  



  
    
      
    
    
      flexstrain()



        
          
        

    

  


  

      

          @spec flexstrain() :: 6


      


mjEQ_FLEXSTRAIN is 6.

  



  
    
      
    
    
      flexvert()



        
          
        

    

  


  

      

          @spec flexvert() :: 5


      


mjEQ_FLEXVERT is 5.

  



  
    
      
    
    
      joint()



        
          
        

    

  


  

      

          @spec joint() :: 2


      


mjEQ_JOINT is 2.

  



  
    
      
    
    
      tendon()



        
          
        

    

  


  

      

          @spec tendon() :: 3


      


mjEQ_TENDON is 3.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      weld()



        
          
        

    

  


  

      

          @spec weld() :: 1


      


mjEQ_WELD is 1.

  


        

      


  

    
ExMujoco.Types.Event 
    



      
mjtEvent, from MuJoCo's headers, as numbers. All 9 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        filesdrop()

      


        mjEVENT_FILESDROP is 8.



    


    
      
        key()

      


        mjEVENT_KEY is 5.



    


    
      
        move()

      


        mjEVENT_MOVE is 1.



    


    
      
        none()

      


        mjEVENT_NONE is 0.



    


    
      
        press()

      


        mjEVENT_PRESS is 2.



    


    
      
        redraw()

      


        mjEVENT_REDRAW is 7.



    


    
      
        release()

      


        mjEVENT_RELEASE is 3.



    


    
      
        resize()

      


        mjEVENT_RESIZE is 6.



    


    
      
        scroll()

      


        mjEVENT_SCROLL is 4.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      filesdrop()



        
          
        

    

  


  

      

          @spec filesdrop() :: 8


      


mjEVENT_FILESDROP is 8.

  



  
    
      
    
    
      key()



        
          
        

    

  


  

      

          @spec key() :: 5


      


mjEVENT_KEY is 5.

  



  
    
      
    
    
      move()



        
          
        

    

  


  

      

          @spec move() :: 1


      


mjEVENT_MOVE is 1.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjEVENT_NONE is 0.

  



  
    
      
    
    
      press()



        
          
        

    

  


  

      

          @spec press() :: 2


      


mjEVENT_PRESS is 2.

  



  
    
      
    
    
      redraw()



        
          
        

    

  


  

      

          @spec redraw() :: 7


      


mjEVENT_REDRAW is 7.

  



  
    
      
    
    
      release()



        
          
        

    

  


  

      

          @spec release() :: 3


      


mjEVENT_RELEASE is 3.

  



  
    
      
    
    
      resize()



        
          
        

    

  


  

      

          @spec resize() :: 6


      


mjEVENT_RESIZE is 6.

  



  
    
      
    
    
      scroll()



        
          
        

    

  


  

      

          @spec scroll() :: 4


      


mjEVENT_SCROLL is 4.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.FlexSection 
    



      
mjtFlexSection, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        box()

      


        mjFLEXSECTION_BOX is 1.



    


    
      
        circle()

      


        mjFLEXSECTION_CIRCLE is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      box()



        
          
        

    

  


  

      

          @spec box() :: 1


      


mjFLEXSECTION_BOX is 1.

  



  
    
      
    
    
      circle()



        
          
        

    

  


  

      

          @spec circle() :: 0


      


mjFLEXSECTION_CIRCLE is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.FlexSelf 
    



      
mjtFlexSelf, from MuJoCo's headers, as numbers. All 5 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        auto()

      


        mjFLEXSELF_AUTO is 4.



    


    
      
        bvh()

      


        mjFLEXSELF_BVH is 2.



    


    
      
        narrow()

      


        mjFLEXSELF_NARROW is 1.



    


    
      
        none()

      


        mjFLEXSELF_NONE is 0.



    


    
      
        sap()

      


        mjFLEXSELF_SAP is 3.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      auto()



        
          
        

    

  


  

      

          @spec auto() :: 4


      


mjFLEXSELF_AUTO is 4.

  



  
    
      
    
    
      bvh()



        
          
        

    

  


  

      

          @spec bvh() :: 2


      


mjFLEXSELF_BVH is 2.

  



  
    
      
    
    
      narrow()



        
          
        

    

  


  

      

          @spec narrow() :: 1


      


mjFLEXSELF_NARROW is 1.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjFLEXSELF_NONE is 0.

  



  
    
      
    
    
      sap()



        
          
        

    

  


  

      

          @spec sap() :: 3


      


mjFLEXSELF_SAP is 3.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Font 
    



      
mjtFont_, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        big()

      


        mjFONT_BIG is 2.



    


    
      
        normal()

      


        mjFONT_NORMAL is 0.



    


    
      
        shadow()

      


        mjFONT_SHADOW is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      big()



        
          
        

    

  


  

      

          @spec big() :: 2


      


mjFONT_BIG is 2.

  



  
    
      
    
    
      normal()



        
          
        

    

  


  

      

          @spec normal() :: 0


      


mjFONT_NORMAL is 0.

  



  
    
      
    
    
      shadow()



        
          
        

    

  


  

      

          @spec shadow() :: 1


      


mjFONT_SHADOW is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.FontScale 
    



      
mjtFontScale_, from MuJoCo's headers, as numbers. All 6 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        mjfontscale_50()

      


        mjFONTSCALE_50 is 50.



    


    
      
        mjfontscale_100()

      


        mjFONTSCALE_100 is 100.



    


    
      
        mjfontscale_150()

      


        mjFONTSCALE_150 is 150.



    


    
      
        mjfontscale_200()

      


        mjFONTSCALE_200 is 200.



    


    
      
        mjfontscale_250()

      


        mjFONTSCALE_250 is 250.



    


    
      
        mjfontscale_300()

      


        mjFONTSCALE_300 is 300.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      mjfontscale_50()



        
          
        

    

  


  

      

          @spec mjfontscale_50() :: 50


      


mjFONTSCALE_50 is 50.

  



  
    
      
    
    
      mjfontscale_100()



        
          
        

    

  


  

      

          @spec mjfontscale_100() :: 100


      


mjFONTSCALE_100 is 100.

  



  
    
      
    
    
      mjfontscale_150()



        
          
        

    

  


  

      

          @spec mjfontscale_150() :: 150


      


mjFONTSCALE_150 is 150.

  



  
    
      
    
    
      mjfontscale_200()



        
          
        

    

  


  

      

          @spec mjfontscale_200() :: 200


      


mjFONTSCALE_200 is 200.

  



  
    
      
    
    
      mjfontscale_250()



        
          
        

    

  


  

      

          @spec mjfontscale_250() :: 250


      


mjFONTSCALE_250 is 250.

  



  
    
      
    
    
      mjfontscale_300()



        
          
        

    

  


  

      

          @spec mjfontscale_300() :: 300


      


mjFONTSCALE_300 is 300.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Frame 
    



      
mjtFrame_, from MuJoCo's headers, as numbers. All 9 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        body()

      


        mjFRAME_BODY is 1.



    


    
      
        camera()

      


        mjFRAME_CAMERA is 4.



    


    
      
        contact()

      


        mjFRAME_CONTACT is 6.



    


    
      
        geom()

      


        mjFRAME_GEOM is 2.



    


    
      
        light()

      


        mjFRAME_LIGHT is 5.



    


    
      
        mjnframe()

      


        mjNFRAME is 8.



    


    
      
        none()

      


        mjFRAME_NONE is 0.



    


    
      
        site()

      


        mjFRAME_SITE is 3.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        world()

      


        mjFRAME_WORLD is 7.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      body()



        
          
        

    

  


  

      

          @spec body() :: 1


      


mjFRAME_BODY is 1.

  



  
    
      
    
    
      camera()



        
          
        

    

  


  

      

          @spec camera() :: 4


      


mjFRAME_CAMERA is 4.

  



  
    
      
    
    
      contact()



        
          
        

    

  


  

      

          @spec contact() :: 6


      


mjFRAME_CONTACT is 6.

  



  
    
      
    
    
      geom()



        
          
        

    

  


  

      

          @spec geom() :: 2


      


mjFRAME_GEOM is 2.

  



  
    
      
    
    
      light()



        
          
        

    

  


  

      

          @spec light() :: 5


      


mjFRAME_LIGHT is 5.

  



  
    
      
    
    
      mjnframe()



        
          
        

    

  


  

      

          @spec mjnframe() :: 8


      


mjNFRAME is 8.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjFRAME_NONE is 0.

  



  
    
      
    
    
      site()



        
          
        

    

  


  

      

          @spec site() :: 3


      


mjFRAME_SITE is 3.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      world()



        
          
        

    

  


  

      

          @spec world() :: 7


      


mjFRAME_WORLD is 7.

  


        

      


  

    
ExMujoco.Types.Framebuffer 
    



      
mjtFramebuffer_, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        offscreen()

      


        mjFB_OFFSCREEN is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        window()

      


        mjFB_WINDOW is 0.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      offscreen()



        
          
        

    

  


  

      

          @spec offscreen() :: 1


      


mjFB_OFFSCREEN is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      window()



        
          
        

    

  


  

      

          @spec window() :: 0


      


mjFB_WINDOW is 0.

  


        

      


  

    
ExMujoco.Types.Gain 
    



      
mjtGain, from MuJoCo's headers, as numbers. All 7 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        affine()

      


        mjGAIN_AFFINE is 1.



    


    
      
        dcmotor()

      


        mjGAIN_DCMOTOR is 3.



    


    
      
        fixed()

      


        mjGAIN_FIXED is 0.



    


    
      
        muscle()

      


        mjGAIN_MUSCLE is 2.



    


    
      
        pid()

      


        mjGAIN_PID is 5.



    


    
      
        so3()

      


        mjGAIN_SO3 is 4.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        user()

      


        mjGAIN_USER is 6.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      affine()



        
          
        

    

  


  

      

          @spec affine() :: 1


      


mjGAIN_AFFINE is 1.

  



  
    
      
    
    
      dcmotor()



        
          
        

    

  


  

      

          @spec dcmotor() :: 3


      


mjGAIN_DCMOTOR is 3.

  



  
    
      
    
    
      fixed()



        
          
        

    

  


  

      

          @spec fixed() :: 0


      


mjGAIN_FIXED is 0.

  



  
    
      
    
    
      muscle()



        
          
        

    

  


  

      

          @spec muscle() :: 2


      


mjGAIN_MUSCLE is 2.

  



  
    
      
    
    
      pid()



        
          
        

    

  


  

      

          @spec pid() :: 5


      


mjGAIN_PID is 5.

  



  
    
      
    
    
      so3()



        
          
        

    

  


  

      

          @spec so3() :: 4


      


mjGAIN_SO3 is 4.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      user()



        
          
        

    

  


  

      

          @spec user() :: 6


      


mjGAIN_USER is 6.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Geom 
    



      
mjtGeom, from MuJoCo's headers, as numbers. All 20 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        arrow1()

      


        mjGEOM_ARROW1 is 101.



    


    
      
        arrow2()

      


        mjGEOM_ARROW2 is 102.



    


    
      
        arrow()

      


        mjGEOM_ARROW is 100.



    


    
      
        box()

      


        mjGEOM_BOX is 6.



    


    
      
        capsule()

      


        mjGEOM_CAPSULE is 3.



    


    
      
        cylinder()

      


        mjGEOM_CYLINDER is 5.



    


    
      
        ellipsoid()

      


        mjGEOM_ELLIPSOID is 4.



    


    
      
        flex()

      


        mjGEOM_FLEX is 105.



    


    
      
        hfield()

      


        mjGEOM_HFIELD is 1.



    


    
      
        label()

      


        mjGEOM_LABEL is 107.



    


    
      
        line()

      


        mjGEOM_LINE is 103.



    


    
      
        linebox()

      


        mjGEOM_LINEBOX is 104.



    


    
      
        mesh()

      


        mjGEOM_MESH is 7.



    


    
      
        mjngeomtypes()

      


        mjNGEOMTYPES is 9.



    


    
      
        none()

      


        mjGEOM_NONE is 1001.



    


    
      
        plane()

      


        mjGEOM_PLANE is 0.



    


    
      
        sdf()

      


        mjGEOM_SDF is 8.



    


    
      
        skin()

      


        mjGEOM_SKIN is 106.



    


    
      
        sphere()

      


        mjGEOM_SPHERE is 2.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        triangle()

      


        mjGEOM_TRIANGLE is 108.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      arrow1()



        
          
        

    

  


  

      

          @spec arrow1() :: 101


      


mjGEOM_ARROW1 is 101.

  



  
    
      
    
    
      arrow2()



        
          
        

    

  


  

      

          @spec arrow2() :: 102


      


mjGEOM_ARROW2 is 102.

  



  
    
      
    
    
      arrow()



        
          
        

    

  


  

      

          @spec arrow() :: 100


      


mjGEOM_ARROW is 100.

  



  
    
      
    
    
      box()



        
          
        

    

  


  

      

          @spec box() :: 6


      


mjGEOM_BOX is 6.

  



  
    
      
    
    
      capsule()



        
          
        

    

  


  

      

          @spec capsule() :: 3


      


mjGEOM_CAPSULE is 3.

  



  
    
      
    
    
      cylinder()



        
          
        

    

  


  

      

          @spec cylinder() :: 5


      


mjGEOM_CYLINDER is 5.

  



  
    
      
    
    
      ellipsoid()



        
          
        

    

  


  

      

          @spec ellipsoid() :: 4


      


mjGEOM_ELLIPSOID is 4.

  



  
    
      
    
    
      flex()



        
          
        

    

  


  

      

          @spec flex() :: 105


      


mjGEOM_FLEX is 105.

  



  
    
      
    
    
      hfield()



        
          
        

    

  


  

      

          @spec hfield() :: 1


      


mjGEOM_HFIELD is 1.

  



  
    
      
    
    
      label()



        
          
        

    

  


  

      

          @spec label() :: 107


      


mjGEOM_LABEL is 107.

  



  
    
      
    
    
      line()



        
          
        

    

  


  

      

          @spec line() :: 103


      


mjGEOM_LINE is 103.

  



  
    
      
    
    
      linebox()



        
          
        

    

  


  

      

          @spec linebox() :: 104


      


mjGEOM_LINEBOX is 104.

  



  
    
      
    
    
      mesh()



        
          
        

    

  


  

      

          @spec mesh() :: 7


      


mjGEOM_MESH is 7.

  



  
    
      
    
    
      mjngeomtypes()



        
          
        

    

  


  

      

          @spec mjngeomtypes() :: 9


      


mjNGEOMTYPES is 9.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 1001


      


mjGEOM_NONE is 1001.

  



  
    
      
    
    
      plane()



        
          
        

    

  


  

      

          @spec plane() :: 0


      


mjGEOM_PLANE is 0.

  



  
    
      
    
    
      sdf()



        
          
        

    

  


  

      

          @spec sdf() :: 8


      


mjGEOM_SDF is 8.

  



  
    
      
    
    
      skin()



        
          
        

    

  


  

      

          @spec skin() :: 106


      


mjGEOM_SKIN is 106.

  



  
    
      
    
    
      sphere()



        
          
        

    

  


  

      

          @spec sphere() :: 2


      


mjGEOM_SPHERE is 2.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      triangle()



        
          
        

    

  


  

      

          @spec triangle() :: 108


      


mjGEOM_TRIANGLE is 108.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.GeomInertia 
    



      
mjtGeomInertia, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        shell()

      


        mjINERTIA_SHELL is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        volume()

      


        mjINERTIA_VOLUME is 0.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      shell()



        
          
        

    

  


  

      

          @spec shell() :: 1


      


mjINERTIA_SHELL is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      volume()



        
          
        

    

  


  

      

          @spec volume() :: 0


      


mjINERTIA_VOLUME is 0.

  


        

      


  

    
ExMujoco.Types.GridPos 
    



      
mjtGridPos_, from MuJoCo's headers, as numbers. All 8 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        bottom()

      


        mjGRID_BOTTOM is 5.



    


    
      
        bottomleft()

      


        mjGRID_BOTTOMLEFT is 2.



    


    
      
        bottomright()

      


        mjGRID_BOTTOMRIGHT is 3.



    


    
      
        left()

      


        mjGRID_LEFT is 6.



    


    
      
        right()

      


        mjGRID_RIGHT is 7.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        top()

      


        mjGRID_TOP is 4.



    


    
      
        topleft()

      


        mjGRID_TOPLEFT is 0.



    


    
      
        topright()

      


        mjGRID_TOPRIGHT is 1.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bottom()



        
          
        

    

  


  

      

          @spec bottom() :: 5


      


mjGRID_BOTTOM is 5.

  



  
    
      
    
    
      bottomleft()



        
          
        

    

  


  

      

          @spec bottomleft() :: 2


      


mjGRID_BOTTOMLEFT is 2.

  



  
    
      
    
    
      bottomright()



        
          
        

    

  


  

      

          @spec bottomright() :: 3


      


mjGRID_BOTTOMRIGHT is 3.

  



  
    
      
    
    
      left()



        
          
        

    

  


  

      

          @spec left() :: 6


      


mjGRID_LEFT is 6.

  



  
    
      
    
    
      right()



        
          
        

    

  


  

      

          @spec right() :: 7


      


mjGRID_RIGHT is 7.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      top()



        
          
        

    

  


  

      

          @spec top() :: 4


      


mjGRID_TOP is 4.

  



  
    
      
    
    
      topleft()



        
          
        

    

  


  

      

          @spec topleft() :: 0


      


mjGRID_TOPLEFT is 0.

  



  
    
      
    
    
      topright()



        
          
        

    

  


  

      

          @spec topright() :: 1


      


mjGRID_TOPRIGHT is 1.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.InertiaFromGeom 
    



      
mjtInertiaFromGeom, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        auto()

      


        mjINERTIAFROMGEOM_AUTO is 2.



    


    
      
        false_()

      


        mjINERTIAFROMGEOM_FALSE is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        true_()

      


        mjINERTIAFROMGEOM_TRUE is 1.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      auto()



        
          
        

    

  


  

      

          @spec auto() :: 2


      


mjINERTIAFROMGEOM_AUTO is 2.

  



  
    
      
    
    
      false_()



        
          
        

    

  


  

      

          @spec false_() :: 0


      


mjINERTIAFROMGEOM_FALSE is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      true_()



        
          
        

    

  


  

      

          @spec true_() :: 1


      


mjINERTIAFROMGEOM_TRUE is 1.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Integrator 
    



      
mjtIntegrator, from MuJoCo's headers, as numbers. All 5 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        discrete()

      


        mjINT_DISCRETE is 4.



    


    
      
        euler()

      


        mjINT_EULER is 0.



    


    
      
        implicit()

      


        mjINT_IMPLICIT is 2.



    


    
      
        implicitfast()

      


        mjINT_IMPLICITFAST is 3.



    


    
      
        rk4()

      


        mjINT_RK4 is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      discrete()



        
          
        

    

  


  

      

          @spec discrete() :: 4


      


mjINT_DISCRETE is 4.

  



  
    
      
    
    
      euler()



        
          
        

    

  


  

      

          @spec euler() :: 0


      


mjINT_EULER is 0.

  



  
    
      
    
    
      implicit()



        
          
        

    

  


  

      

          @spec implicit() :: 2


      


mjINT_IMPLICIT is 2.

  



  
    
      
    
    
      implicitfast()



        
          
        

    

  


  

      

          @spec implicitfast() :: 3


      


mjINT_IMPLICITFAST is 3.

  



  
    
      
    
    
      rk4()



        
          
        

    

  


  

      

          @spec rk4() :: 1


      


mjINT_RK4 is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Item 
    



      
mjtItem, from MuJoCo's headers, as numbers. All 17 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        button()

      


        mjITEM_BUTTON is 2.



    


    
      
        checkbyte()

      


        mjITEM_CHECKBYTE is 4.



    


    
      
        checkint()

      


        mjITEM_CHECKINT is 3.



    


    
      
        editfloat()

      


        mjITEM_EDITFLOAT is 12.



    


    
      
        editint()

      


        mjITEM_EDITINT is 10.



    


    
      
        editnum()

      


        mjITEM_EDITNUM is 11.



    


    
      
        edittxt()

      


        mjITEM_EDITTXT is 13.



    


    
      
        end_()

      


        mjITEM_END is -2.



    


    
      
        mjnitem()

      


        mjNITEM is 14.



    


    
      
        radio()

      


        mjITEM_RADIO is 5.



    


    
      
        radioline()

      


        mjITEM_RADIOLINE is 6.



    


    
      
        section()

      


        mjITEM_SECTION is -1.



    


    
      
        select()

      


        mjITEM_SELECT is 7.



    


    
      
        separator()

      


        mjITEM_SEPARATOR is 0.



    


    
      
        sliderint()

      


        mjITEM_SLIDERINT is 8.



    


    
      
        slidernum()

      


        mjITEM_SLIDERNUM is 9.



    


    
      
        static()

      


        mjITEM_STATIC is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      button()



        
          
        

    

  


  

      

          @spec button() :: 2


      


mjITEM_BUTTON is 2.

  



  
    
      
    
    
      checkbyte()



        
          
        

    

  


  

      

          @spec checkbyte() :: 4


      


mjITEM_CHECKBYTE is 4.

  



  
    
      
    
    
      checkint()



        
          
        

    

  


  

      

          @spec checkint() :: 3


      


mjITEM_CHECKINT is 3.

  



  
    
      
    
    
      editfloat()



        
          
        

    

  


  

      

          @spec editfloat() :: 12


      


mjITEM_EDITFLOAT is 12.

  



  
    
      
    
    
      editint()



        
          
        

    

  


  

      

          @spec editint() :: 10


      


mjITEM_EDITINT is 10.

  



  
    
      
    
    
      editnum()



        
          
        

    

  


  

      

          @spec editnum() :: 11


      


mjITEM_EDITNUM is 11.

  



  
    
      
    
    
      edittxt()



        
          
        

    

  


  

      

          @spec edittxt() :: 13


      


mjITEM_EDITTXT is 13.

  



  
    
      
    
    
      end_()



        
          
        

    

  


  

      

          @spec end_() :: -2


      


mjITEM_END is -2.

  



  
    
      
    
    
      mjnitem()



        
          
        

    

  


  

      

          @spec mjnitem() :: 14


      


mjNITEM is 14.

  



  
    
      
    
    
      radio()



        
          
        

    

  


  

      

          @spec radio() :: 5


      


mjITEM_RADIO is 5.

  



  
    
      
    
    
      radioline()



        
          
        

    

  


  

      

          @spec radioline() :: 6


      


mjITEM_RADIOLINE is 6.

  



  
    
      
    
    
      section()



        
          
        

    

  


  

      

          @spec section() :: -1


      


mjITEM_SECTION is -1.

  



  
    
      
    
    
      select()



        
          
        

    

  


  

      

          @spec select() :: 7


      


mjITEM_SELECT is 7.

  



  
    
      
    
    
      separator()



        
          
        

    

  


  

      

          @spec separator() :: 0


      


mjITEM_SEPARATOR is 0.

  



  
    
      
    
    
      sliderint()



        
          
        

    

  


  

      

          @spec sliderint() :: 8


      


mjITEM_SLIDERINT is 8.

  



  
    
      
    
    
      slidernum()



        
          
        

    

  


  

      

          @spec slidernum() :: 9


      


mjITEM_SLIDERNUM is 9.

  



  
    
      
    
    
      static()



        
          
        

    

  


  

      

          @spec static() :: 1


      


mjITEM_STATIC is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Jacobian 
    



      
mjtJacobian, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        auto()

      


        mjJAC_AUTO is 2.



    


    
      
        dense()

      


        mjJAC_DENSE is 0.



    


    
      
        sparse()

      


        mjJAC_SPARSE is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      auto()



        
          
        

    

  


  

      

          @spec auto() :: 2


      


mjJAC_AUTO is 2.

  



  
    
      
    
    
      dense()



        
          
        

    

  


  

      

          @spec dense() :: 0


      


mjJAC_DENSE is 0.

  



  
    
      
    
    
      sparse()



        
          
        

    

  


  

      

          @spec sparse() :: 1


      


mjJAC_SPARSE is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Joint 
    



      
mjtJoint, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        ball()

      


        mjJNT_BALL is 1.



    


    
      
        free()

      


        mjJNT_FREE is 0.



    


    
      
        hinge()

      


        mjJNT_HINGE is 3.



    


    
      
        slide()

      


        mjJNT_SLIDE is 2.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      ball()



        
          
        

    

  


  

      

          @spec ball() :: 1


      


mjJNT_BALL is 1.

  



  
    
      
    
    
      free()



        
          
        

    

  


  

      

          @spec free() :: 0


      


mjJNT_FREE is 0.

  



  
    
      
    
    
      hinge()



        
          
        

    

  


  

      

          @spec hinge() :: 3


      


mjJNT_HINGE is 3.

  



  
    
      
    
    
      slide()



        
          
        

    

  


  

      

          @spec slide() :: 2


      


mjJNT_SLIDE is 2.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.LRMode 
    



      
mjtLRMode, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        all()

      


        mjLRMODE_ALL is 3.



    


    
      
        muscle()

      


        mjLRMODE_MUSCLE is 1.



    


    
      
        muscleuser()

      


        mjLRMODE_MUSCLEUSER is 2.



    


    
      
        none()

      


        mjLRMODE_NONE is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      all()



        
          
        

    

  


  

      

          @spec all() :: 3


      


mjLRMODE_ALL is 3.

  



  
    
      
    
    
      muscle()



        
          
        

    

  


  

      

          @spec muscle() :: 1


      


mjLRMODE_MUSCLE is 1.

  



  
    
      
    
    
      muscleuser()



        
          
        

    

  


  

      

          @spec muscleuser() :: 2


      


mjLRMODE_MUSCLEUSER is 2.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjLRMODE_NONE is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Label 
    



      
mjtLabel_, from MuJoCo's headers, as numbers. All 18 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        actuator()

      


        mjLABEL_ACTUATOR is 8.



    


    
      
        body()

      


        mjLABEL_BODY is 1.



    


    
      
        camera()

      


        mjLABEL_CAMERA is 5.



    


    
      
        constraint()

      


        mjLABEL_CONSTRAINT is 9.



    


    
      
        contactforce()

      


        mjLABEL_CONTACTFORCE is 15.



    


    
      
        contactpoint()

      


        mjLABEL_CONTACTPOINT is 14.



    


    
      
        flex()

      


        mjLABEL_FLEX is 10.



    


    
      
        geom()

      


        mjLABEL_GEOM is 3.



    


    
      
        island()

      


        mjLABEL_ISLAND is 16.



    


    
      
        joint()

      


        mjLABEL_JOINT is 2.



    


    
      
        light()

      


        mjLABEL_LIGHT is 6.



    


    
      
        mjnlabel()

      


        mjNLABEL is 17.



    


    
      
        none()

      


        mjLABEL_NONE is 0.



    


    
      
        selection()

      


        mjLABEL_SELECTION is 12.



    


    
      
        selpnt()

      


        mjLABEL_SELPNT is 13.



    


    
      
        site()

      


        mjLABEL_SITE is 4.



    


    
      
        skin()

      


        mjLABEL_SKIN is 11.



    


    
      
        tendon()

      


        mjLABEL_TENDON is 7.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      actuator()



        
          
        

    

  


  

      

          @spec actuator() :: 8


      


mjLABEL_ACTUATOR is 8.

  



  
    
      
    
    
      body()



        
          
        

    

  


  

      

          @spec body() :: 1


      


mjLABEL_BODY is 1.

  



  
    
      
    
    
      camera()



        
          
        

    

  


  

      

          @spec camera() :: 5


      


mjLABEL_CAMERA is 5.

  



  
    
      
    
    
      constraint()



        
          
        

    

  


  

      

          @spec constraint() :: 9


      


mjLABEL_CONSTRAINT is 9.

  



  
    
      
    
    
      contactforce()



        
          
        

    

  


  

      

          @spec contactforce() :: 15


      


mjLABEL_CONTACTFORCE is 15.

  



  
    
      
    
    
      contactpoint()



        
          
        

    

  


  

      

          @spec contactpoint() :: 14


      


mjLABEL_CONTACTPOINT is 14.

  



  
    
      
    
    
      flex()



        
          
        

    

  


  

      

          @spec flex() :: 10


      


mjLABEL_FLEX is 10.

  



  
    
      
    
    
      geom()



        
          
        

    

  


  

      

          @spec geom() :: 3


      


mjLABEL_GEOM is 3.

  



  
    
      
    
    
      island()



        
          
        

    

  


  

      

          @spec island() :: 16


      


mjLABEL_ISLAND is 16.

  



  
    
      
    
    
      joint()



        
          
        

    

  


  

      

          @spec joint() :: 2


      


mjLABEL_JOINT is 2.

  



  
    
      
    
    
      light()



        
          
        

    

  


  

      

          @spec light() :: 6


      


mjLABEL_LIGHT is 6.

  



  
    
      
    
    
      mjnlabel()



        
          
        

    

  


  

      

          @spec mjnlabel() :: 17


      


mjNLABEL is 17.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjLABEL_NONE is 0.

  



  
    
      
    
    
      selection()



        
          
        

    

  


  

      

          @spec selection() :: 12


      


mjLABEL_SELECTION is 12.

  



  
    
      
    
    
      selpnt()



        
          
        

    

  


  

      

          @spec selpnt() :: 13


      


mjLABEL_SELPNT is 13.

  



  
    
      
    
    
      site()



        
          
        

    

  


  

      

          @spec site() :: 4


      


mjLABEL_SITE is 4.

  



  
    
      
    
    
      skin()



        
          
        

    

  


  

      

          @spec skin() :: 11


      


mjLABEL_SKIN is 11.

  



  
    
      
    
    
      tendon()



        
          
        

    

  


  

      

          @spec tendon() :: 7


      


mjLABEL_TENDON is 7.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.LightType 
    



      
mjtLightType, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        directional()

      


        mjLIGHT_DIRECTIONAL is 1.



    


    
      
        image()

      


        mjLIGHT_IMAGE is 3.



    


    
      
        point()

      


        mjLIGHT_POINT is 2.



    


    
      
        spot()

      


        mjLIGHT_SPOT is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      directional()



        
          
        

    

  


  

      

          @spec directional() :: 1


      


mjLIGHT_DIRECTIONAL is 1.

  



  
    
      
    
    
      image()



        
          
        

    

  


  

      

          @spec image() :: 3


      


mjLIGHT_IMAGE is 3.

  



  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @spec point() :: 2


      


mjLIGHT_POINT is 2.

  



  
    
      
    
    
      spot()



        
          
        

    

  


  

      

          @spec spot() :: 0


      


mjLIGHT_SPOT is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Limited 
    



      
mjtLimited, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        auto()

      


        mjLIMITED_AUTO is 2.



    


    
      
        false_()

      


        mjLIMITED_FALSE is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        true_()

      


        mjLIMITED_TRUE is 1.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      auto()



        
          
        

    

  


  

      

          @spec auto() :: 2


      


mjLIMITED_AUTO is 2.

  



  
    
      
    
    
      false_()



        
          
        

    

  


  

      

          @spec false_() :: 0


      


mjLIMITED_FALSE is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      true_()



        
          
        

    

  


  

      

          @spec true_() :: 1


      


mjLIMITED_TRUE is 1.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.LogLevel 
    



      
mjtLogLevel, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        debug()

      


        mjLOG_DEBUG is 0.



    


    
      
        error()

      


        mjLOG_ERROR is 3.



    


    
      
        info()

      


        mjLOG_INFO is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        warning()

      


        mjLOG_WARNING is 2.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      debug()



        
          
        

    

  


  

      

          @spec debug() :: 0


      


mjLOG_DEBUG is 0.

  



  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @spec error() :: 3


      


mjLOG_ERROR is 3.

  



  
    
      
    
    
      info()



        
          
        

    

  


  

      

          @spec info() :: 1


      


mjLOG_INFO is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      warning()



        
          
        

    

  


  

      

          @spec warning() :: 2


      


mjLOG_WARNING is 2.

  


        

      


  

    
ExMujoco.Types.LogTopic 
    



      
mjtLogTopic, from MuJoCo's headers, as numbers. All 5 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        mjntopic()

      


        mjNTOPIC is 3.



    


    
      
        none()

      


        mjTOPIC_NONE is 0.



    


    
      
        sleep()

      


        mjTOPIC_SLEEP is 3.



    


    
      
        time_cmp()

      


        mjTOPIC_TIME_CMP is 2.



    


    
      
        time_stp()

      


        mjTOPIC_TIME_STP is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      mjntopic()



        
          
        

    

  


  

      

          @spec mjntopic() :: 3


      


mjNTOPIC is 3.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjTOPIC_NONE is 0.

  



  
    
      
    
    
      sleep()



        
          
        

    

  


  

      

          @spec sleep() :: 3


      


mjTOPIC_SLEEP is 3.

  



  
    
      
    
    
      time_cmp()



        
          
        

    

  


  

      

          @spec time_cmp() :: 2


      


mjTOPIC_TIME_CMP is 2.

  



  
    
      
    
    
      time_stp()



        
          
        

    

  


  

      

          @spec time_stp() :: 1


      


mjTOPIC_TIME_STP is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Mark 
    



      
mjtMark, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        cross()

      


        mjMARK_CROSS is 2.



    


    
      
        edge()

      


        mjMARK_EDGE is 1.



    


    
      
        none()

      


        mjMARK_NONE is 0.



    


    
      
        random()

      


        mjMARK_RANDOM is 3.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cross()



        
          
        

    

  


  

      

          @spec cross() :: 2


      


mjMARK_CROSS is 2.

  



  
    
      
    
    
      edge()



        
          
        

    

  


  

      

          @spec edge() :: 1


      


mjMARK_EDGE is 1.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjMARK_NONE is 0.

  



  
    
      
    
    
      random()



        
          
        

    

  


  

      

          @spec random() :: 3


      


mjMARK_RANDOM is 3.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.MeshBuiltin 
    



      
mjtMeshBuiltin, from MuJoCo's headers, as numbers. All 14 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        builtin_box()

      


        mjMESH_BUILTIN_BOX is 9.



    


    
      
        builtin_cone()

      


        mjMESH_BUILTIN_CONE is 3.



    


    
      
        builtin_cylinder()

      


        mjMESH_BUILTIN_CYLINDER is 10.



    


    
      
        builtin_disc()

      


        mjMESH_BUILTIN_DISC is 13.



    


    
      
        builtin_ellipsoid()

      


        mjMESH_BUILTIN_ELLIPSOID is 11.



    


    
      
        builtin_grid()

      


        mjMESH_BUILTIN_GRID is 8.



    


    
      
        builtin_hemisphere()

      


        mjMESH_BUILTIN_HEMISPHERE is 2.



    


    
      
        builtin_none()

      


        mjMESH_BUILTIN_NONE is 0.



    


    
      
        builtin_plate()

      


        mjMESH_BUILTIN_PLATE is 7.



    


    
      
        builtin_sphere()

      


        mjMESH_BUILTIN_SPHERE is 1.



    


    
      
        builtin_square()

      


        mjMESH_BUILTIN_SQUARE is 12.



    


    
      
        builtin_supersphere()

      


        mjMESH_BUILTIN_SUPERSPHERE is 4.



    


    
      
        builtin_supertorus()

      


        mjMESH_BUILTIN_SUPERTORUS is 5.



    


    
      
        builtin_wedge()

      


        mjMESH_BUILTIN_WEDGE is 6.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      builtin_box()



        
          
        

    

  


  

      

          @spec builtin_box() :: 9


      


mjMESH_BUILTIN_BOX is 9.

  



  
    
      
    
    
      builtin_cone()



        
          
        

    

  


  

      

          @spec builtin_cone() :: 3


      


mjMESH_BUILTIN_CONE is 3.

  



  
    
      
    
    
      builtin_cylinder()



        
          
        

    

  


  

      

          @spec builtin_cylinder() :: 10


      


mjMESH_BUILTIN_CYLINDER is 10.

  



  
    
      
    
    
      builtin_disc()



        
          
        

    

  


  

      

          @spec builtin_disc() :: 13


      


mjMESH_BUILTIN_DISC is 13.

  



  
    
      
    
    
      builtin_ellipsoid()



        
          
        

    

  


  

      

          @spec builtin_ellipsoid() :: 11


      


mjMESH_BUILTIN_ELLIPSOID is 11.

  



  
    
      
    
    
      builtin_grid()



        
          
        

    

  


  

      

          @spec builtin_grid() :: 8


      


mjMESH_BUILTIN_GRID is 8.

  



  
    
      
    
    
      builtin_hemisphere()



        
          
        

    

  


  

      

          @spec builtin_hemisphere() :: 2


      


mjMESH_BUILTIN_HEMISPHERE is 2.

  



  
    
      
    
    
      builtin_none()



        
          
        

    

  


  

      

          @spec builtin_none() :: 0


      


mjMESH_BUILTIN_NONE is 0.

  



  
    
      
    
    
      builtin_plate()



        
          
        

    

  


  

      

          @spec builtin_plate() :: 7


      


mjMESH_BUILTIN_PLATE is 7.

  



  
    
      
    
    
      builtin_sphere()



        
          
        

    

  


  

      

          @spec builtin_sphere() :: 1


      


mjMESH_BUILTIN_SPHERE is 1.

  



  
    
      
    
    
      builtin_square()



        
          
        

    

  


  

      

          @spec builtin_square() :: 12


      


mjMESH_BUILTIN_SQUARE is 12.

  



  
    
      
    
    
      builtin_supersphere()



        
          
        

    

  


  

      

          @spec builtin_supersphere() :: 4


      


mjMESH_BUILTIN_SUPERSPHERE is 4.

  



  
    
      
    
    
      builtin_supertorus()



        
          
        

    

  


  

      

          @spec builtin_supertorus() :: 5


      


mjMESH_BUILTIN_SUPERTORUS is 5.

  



  
    
      
    
    
      builtin_wedge()



        
          
        

    

  


  

      

          @spec builtin_wedge() :: 6


      


mjMESH_BUILTIN_WEDGE is 6.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.MeshInertia 
    



      
mjtMeshInertia, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        inertia_convex()

      


        mjMESH_INERTIA_CONVEX is 0.



    


    
      
        inertia_exact()

      


        mjMESH_INERTIA_EXACT is 1.



    


    
      
        inertia_legacy()

      


        mjMESH_INERTIA_LEGACY is 2.



    


    
      
        inertia_shell()

      


        mjMESH_INERTIA_SHELL is 3.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      inertia_convex()



        
          
        

    

  


  

      

          @spec inertia_convex() :: 0


      


mjMESH_INERTIA_CONVEX is 0.

  



  
    
      
    
    
      inertia_exact()



        
          
        

    

  


  

      

          @spec inertia_exact() :: 1


      


mjMESH_INERTIA_EXACT is 1.

  



  
    
      
    
    
      inertia_legacy()



        
          
        

    

  


  

      

          @spec inertia_legacy() :: 2


      


mjMESH_INERTIA_LEGACY is 2.

  



  
    
      
    
    
      inertia_shell()



        
          
        

    

  


  

      

          @spec inertia_shell() :: 3


      


mjMESH_INERTIA_SHELL is 3.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.MjrIndexType 
    



      
mjrIndexType_, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        type_u16()

      


        mjINDEX_TYPE_U16 is 0.



    


    
      
        type_u32()

      


        mjINDEX_TYPE_U32 is 1.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      type_u16()



        
          
        

    

  


  

      

          @spec type_u16() :: 0


      


mjINDEX_TYPE_U16 is 0.

  



  
    
      
    
    
      type_u32()



        
          
        

    

  


  

      

          @spec type_u32() :: 1


      


mjINDEX_TYPE_U32 is 1.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.MjrMeshPrimitiveType 
    



      
mjrMeshPrimitiveType_, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        primitive_type_lines()

      


        mjMESH_PRIMITIVE_TYPE_LINES is 1.



    


    
      
        primitive_type_triangles()

      


        mjMESH_PRIMITIVE_TYPE_TRIANGLES is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      primitive_type_lines()



        
          
        

    

  


  

      

          @spec primitive_type_lines() :: 1


      


mjMESH_PRIMITIVE_TYPE_LINES is 1.

  



  
    
      
    
    
      primitive_type_triangles()



        
          
        

    

  


  

      

          @spec primitive_type_triangles() :: 0


      


mjMESH_PRIMITIVE_TYPE_TRIANGLES is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.MjrPixelFormat 
    



      
mjrPixelFormat_, from MuJoCo's headers, as numbers. All 7 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        format_depth32f()

      


        mjPIXEL_FORMAT_DEPTH32F is 5.



    


    
      
        format_ktx()

      


        mjPIXEL_FORMAT_KTX is 6.



    


    
      
        format_r8()

      


        mjPIXEL_FORMAT_R8 is 1.



    


    
      
        format_r32f()

      


        mjPIXEL_FORMAT_R32F is 4.



    


    
      
        format_rgb8()

      


        mjPIXEL_FORMAT_RGB8 is 2.



    


    
      
        format_rgba8()

      


        mjPIXEL_FORMAT_RGBA8 is 3.



    


    
      
        format_unknown()

      


        mjPIXEL_FORMAT_UNKNOWN is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      format_depth32f()



        
          
        

    

  


  

      

          @spec format_depth32f() :: 5


      


mjPIXEL_FORMAT_DEPTH32F is 5.

  



  
    
      
    
    
      format_ktx()



        
          
        

    

  


  

      

          @spec format_ktx() :: 6


      


mjPIXEL_FORMAT_KTX is 6.

  



  
    
      
    
    
      format_r8()



        
          
        

    

  


  

      

          @spec format_r8() :: 1


      


mjPIXEL_FORMAT_R8 is 1.

  



  
    
      
    
    
      format_r32f()



        
          
        

    

  


  

      

          @spec format_r32f() :: 4


      


mjPIXEL_FORMAT_R32F is 4.

  



  
    
      
    
    
      format_rgb8()



        
          
        

    

  


  

      

          @spec format_rgb8() :: 2


      


mjPIXEL_FORMAT_RGB8 is 2.

  



  
    
      
    
    
      format_rgba8()



        
          
        

    

  


  

      

          @spec format_rgba8() :: 3


      


mjPIXEL_FORMAT_RGBA8 is 3.

  



  
    
      
    
    
      format_unknown()



        
          
        

    

  


  

      

          @spec format_unknown() :: 0


      


mjPIXEL_FORMAT_UNKNOWN is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.MjrVertexAttributeType 
    



      
mjrVertexAttributeType_, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        attribute_type_float2()

      


        mjVERTEX_ATTRIBUTE_TYPE_FLOAT2 is 0.



    


    
      
        attribute_type_float3()

      


        mjVERTEX_ATTRIBUTE_TYPE_FLOAT3 is 1.



    


    
      
        attribute_type_float4()

      


        mjVERTEX_ATTRIBUTE_TYPE_FLOAT4 is 2.



    


    
      
        attribute_type_ubyte4()

      


        mjVERTEX_ATTRIBUTE_TYPE_UBYTE4 is 3.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      attribute_type_float2()



        
          
        

    

  


  

      

          @spec attribute_type_float2() :: 0


      


mjVERTEX_ATTRIBUTE_TYPE_FLOAT2 is 0.

  



  
    
      
    
    
      attribute_type_float3()



        
          
        

    

  


  

      

          @spec attribute_type_float3() :: 1


      


mjVERTEX_ATTRIBUTE_TYPE_FLOAT3 is 1.

  



  
    
      
    
    
      attribute_type_float4()



        
          
        

    

  


  

      

          @spec attribute_type_float4() :: 2


      


mjVERTEX_ATTRIBUTE_TYPE_FLOAT4 is 2.

  



  
    
      
    
    
      attribute_type_ubyte4()



        
          
        

    

  


  

      

          @spec attribute_type_ubyte4() :: 3


      


mjVERTEX_ATTRIBUTE_TYPE_UBYTE4 is 3.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.MjrVertexAttributeUsage 
    



      
mjrVertexAttributeUsage_, from MuJoCo's headers, as numbers. All 5 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        attribute_usage_color()

      


        mjVERTEX_ATTRIBUTE_USAGE_COLOR is 4.



    


    
      
        attribute_usage_normal()

      


        mjVERTEX_ATTRIBUTE_USAGE_NORMAL is 1.



    


    
      
        attribute_usage_position()

      


        mjVERTEX_ATTRIBUTE_USAGE_POSITION is 0.



    


    
      
        attribute_usage_tangents()

      


        mjVERTEX_ATTRIBUTE_USAGE_TANGENTS is 2.



    


    
      
        attribute_usage_uv()

      


        mjVERTEX_ATTRIBUTE_USAGE_UV is 3.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      attribute_usage_color()



        
          
        

    

  


  

      

          @spec attribute_usage_color() :: 4


      


mjVERTEX_ATTRIBUTE_USAGE_COLOR is 4.

  



  
    
      
    
    
      attribute_usage_normal()



        
          
        

    

  


  

      

          @spec attribute_usage_normal() :: 1


      


mjVERTEX_ATTRIBUTE_USAGE_NORMAL is 1.

  



  
    
      
    
    
      attribute_usage_position()



        
          
        

    

  


  

      

          @spec attribute_usage_position() :: 0


      


mjVERTEX_ATTRIBUTE_USAGE_POSITION is 0.

  



  
    
      
    
    
      attribute_usage_tangents()



        
          
        

    

  


  

      

          @spec attribute_usage_tangents() :: 2


      


mjVERTEX_ATTRIBUTE_USAGE_TANGENTS is 2.

  



  
    
      
    
    
      attribute_usage_uv()



        
          
        

    

  


  

      

          @spec attribute_usage_uv() :: 3


      


mjVERTEX_ATTRIBUTE_USAGE_UV is 3.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Mouse 
    



      
mjtMouse_, from MuJoCo's headers, as numbers. All 10 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        move_h()

      


        mjMOUSE_MOVE_H is 4.



    


    
      
        move_h_rel()

      


        mjMOUSE_MOVE_H_REL is 7.



    


    
      
        move_v()

      


        mjMOUSE_MOVE_V is 3.



    


    
      
        move_v_rel()

      


        mjMOUSE_MOVE_V_REL is 6.



    


    
      
        none()

      


        mjMOUSE_NONE is 0.



    


    
      
        rotate_h()

      


        mjMOUSE_ROTATE_H is 2.



    


    
      
        rotate_v()

      


        mjMOUSE_ROTATE_V is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        turn_h()

      


        mjMOUSE_TURN_H is 9.



    


    
      
        turn_v()

      


        mjMOUSE_TURN_V is 8.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        zoom()

      


        mjMOUSE_ZOOM is 5.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      move_h()



        
          
        

    

  


  

      

          @spec move_h() :: 4


      


mjMOUSE_MOVE_H is 4.

  



  
    
      
    
    
      move_h_rel()



        
          
        

    

  


  

      

          @spec move_h_rel() :: 7


      


mjMOUSE_MOVE_H_REL is 7.

  



  
    
      
    
    
      move_v()



        
          
        

    

  


  

      

          @spec move_v() :: 3


      


mjMOUSE_MOVE_V is 3.

  



  
    
      
    
    
      move_v_rel()



        
          
        

    

  


  

      

          @spec move_v_rel() :: 6


      


mjMOUSE_MOVE_V_REL is 6.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjMOUSE_NONE is 0.

  



  
    
      
    
    
      rotate_h()



        
          
        

    

  


  

      

          @spec rotate_h() :: 2


      


mjMOUSE_ROTATE_H is 2.

  



  
    
      
    
    
      rotate_v()



        
          
        

    

  


  

      

          @spec rotate_v() :: 1


      


mjMOUSE_ROTATE_V is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      turn_h()



        
          
        

    

  


  

      

          @spec turn_h() :: 9


      


mjMOUSE_TURN_H is 9.

  



  
    
      
    
    
      turn_v()



        
          
        

    

  


  

      

          @spec turn_v() :: 8


      


mjMOUSE_TURN_V is 8.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      zoom()



        
          
        

    

  


  

      

          @spec zoom() :: 5


      


mjMOUSE_ZOOM is 5.

  


        

      


  

    
ExMujoco.Types.Obj 
    



      
mjtObj, from MuJoCo's headers, as numbers. All 30 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        actuator()

      


        mjOBJ_ACTUATOR is 19.



    


    
      
        body()

      


        mjOBJ_BODY is 1.



    


    
      
        camera()

      


        mjOBJ_CAMERA is 7.



    


    
      
        default()

      


        mjOBJ_DEFAULT is 101.



    


    
      
        dof()

      


        mjOBJ_DOF is 4.



    


    
      
        equality()

      


        mjOBJ_EQUALITY is 17.



    


    
      
        exclude()

      


        mjOBJ_EXCLUDE is 16.



    


    
      
        flex()

      


        mjOBJ_FLEX is 9.



    


    
      
        frame()

      


        mjOBJ_FRAME is 100.



    


    
      
        geom()

      


        mjOBJ_GEOM is 5.



    


    
      
        hfield()

      


        mjOBJ_HFIELD is 12.



    


    
      
        joint()

      


        mjOBJ_JOINT is 3.



    


    
      
        key()

      


        mjOBJ_KEY is 24.



    


    
      
        light()

      


        mjOBJ_LIGHT is 8.



    


    
      
        material()

      


        mjOBJ_MATERIAL is 14.



    


    
      
        mesh()

      


        mjOBJ_MESH is 10.



    


    
      
        mjnobject()

      


        mjNOBJECT is 26.



    


    
      
        model()

      


        mjOBJ_MODEL is 102.



    


    
      
        numeric()

      


        mjOBJ_NUMERIC is 21.



    


    
      
        pair()

      


        mjOBJ_PAIR is 15.



    


    
      
        plugin()

      


        mjOBJ_PLUGIN is 25.



    


    
      
        sensor()

      


        mjOBJ_SENSOR is 20.



    


    
      
        site()

      


        mjOBJ_SITE is 6.



    


    
      
        skin()

      


        mjOBJ_SKIN is 11.



    


    
      
        tendon()

      


        mjOBJ_TENDON is 18.



    


    
      
        text()

      


        mjOBJ_TEXT is 22.



    


    
      
        texture()

      


        mjOBJ_TEXTURE is 13.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        tuple()

      


        mjOBJ_TUPLE is 23.



    


    
      
        unknown()

      


        mjOBJ_UNKNOWN is 0.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        xbody()

      


        mjOBJ_XBODY is 2.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      actuator()



        
          
        

    

  


  

      

          @spec actuator() :: 19


      


mjOBJ_ACTUATOR is 19.

  



  
    
      
    
    
      body()



        
          
        

    

  


  

      

          @spec body() :: 1


      


mjOBJ_BODY is 1.

  



  
    
      
    
    
      camera()



        
          
        

    

  


  

      

          @spec camera() :: 7


      


mjOBJ_CAMERA is 7.

  



  
    
      
    
    
      default()



        
          
        

    

  


  

      

          @spec default() :: 101


      


mjOBJ_DEFAULT is 101.

  



  
    
      
    
    
      dof()



        
          
        

    

  


  

      

          @spec dof() :: 4


      


mjOBJ_DOF is 4.

  



  
    
      
    
    
      equality()



        
          
        

    

  


  

      

          @spec equality() :: 17


      


mjOBJ_EQUALITY is 17.

  



  
    
      
    
    
      exclude()



        
          
        

    

  


  

      

          @spec exclude() :: 16


      


mjOBJ_EXCLUDE is 16.

  



  
    
      
    
    
      flex()



        
          
        

    

  


  

      

          @spec flex() :: 9


      


mjOBJ_FLEX is 9.

  



  
    
      
    
    
      frame()



        
          
        

    

  


  

      

          @spec frame() :: 100


      


mjOBJ_FRAME is 100.

  



  
    
      
    
    
      geom()



        
          
        

    

  


  

      

          @spec geom() :: 5


      


mjOBJ_GEOM is 5.

  



  
    
      
    
    
      hfield()



        
          
        

    

  


  

      

          @spec hfield() :: 12


      


mjOBJ_HFIELD is 12.

  



  
    
      
    
    
      joint()



        
          
        

    

  


  

      

          @spec joint() :: 3


      


mjOBJ_JOINT is 3.

  



  
    
      
    
    
      key()



        
          
        

    

  


  

      

          @spec key() :: 24


      


mjOBJ_KEY is 24.

  



  
    
      
    
    
      light()



        
          
        

    

  


  

      

          @spec light() :: 8


      


mjOBJ_LIGHT is 8.

  



  
    
      
    
    
      material()



        
          
        

    

  


  

      

          @spec material() :: 14


      


mjOBJ_MATERIAL is 14.

  



  
    
      
    
    
      mesh()



        
          
        

    

  


  

      

          @spec mesh() :: 10


      


mjOBJ_MESH is 10.

  



  
    
      
    
    
      mjnobject()



        
          
        

    

  


  

      

          @spec mjnobject() :: 26


      


mjNOBJECT is 26.

  



  
    
      
    
    
      model()



        
          
        

    

  


  

      

          @spec model() :: 102


      


mjOBJ_MODEL is 102.

  



  
    
      
    
    
      numeric()



        
          
        

    

  


  

      

          @spec numeric() :: 21


      


mjOBJ_NUMERIC is 21.

  



  
    
      
    
    
      pair()



        
          
        

    

  


  

      

          @spec pair() :: 15


      


mjOBJ_PAIR is 15.

  



  
    
      
    
    
      plugin()



        
          
        

    

  


  

      

          @spec plugin() :: 25


      


mjOBJ_PLUGIN is 25.

  



  
    
      
    
    
      sensor()



        
          
        

    

  


  

      

          @spec sensor() :: 20


      


mjOBJ_SENSOR is 20.

  



  
    
      
    
    
      site()



        
          
        

    

  


  

      

          @spec site() :: 6


      


mjOBJ_SITE is 6.

  



  
    
      
    
    
      skin()



        
          
        

    

  


  

      

          @spec skin() :: 11


      


mjOBJ_SKIN is 11.

  



  
    
      
    
    
      tendon()



        
          
        

    

  


  

      

          @spec tendon() :: 18


      


mjOBJ_TENDON is 18.

  



  
    
      
    
    
      text()



        
          
        

    

  


  

      

          @spec text() :: 22


      


mjOBJ_TEXT is 22.

  



  
    
      
    
    
      texture()



        
          
        

    

  


  

      

          @spec texture() :: 13


      


mjOBJ_TEXTURE is 13.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      tuple()



        
          
        

    

  


  

      

          @spec tuple() :: 23


      


mjOBJ_TUPLE is 23.

  



  
    
      
    
    
      unknown()



        
          
        

    

  


  

      

          @spec unknown() :: 0


      


mjOBJ_UNKNOWN is 0.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      xbody()



        
          
        

    

  


  

      

          @spec xbody() :: 2


      


mjOBJ_XBODY is 2.

  


        

      


  

    
ExMujoco.Types.Orientation 
    



      
mjtOrientation, from MuJoCo's headers, as numbers. All 5 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        axisangle()

      


        mjORIENTATION_AXISANGLE is 1.



    


    
      
        euler()

      


        mjORIENTATION_EULER is 4.



    


    
      
        quat()

      


        mjORIENTATION_QUAT is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        xyaxes()

      


        mjORIENTATION_XYAXES is 2.



    


    
      
        zaxis()

      


        mjORIENTATION_ZAXIS is 3.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      axisangle()



        
          
        

    

  


  

      

          @spec axisangle() :: 1


      


mjORIENTATION_AXISANGLE is 1.

  



  
    
      
    
    
      euler()



        
          
        

    

  


  

      

          @spec euler() :: 4


      


mjORIENTATION_EULER is 4.

  



  
    
      
    
    
      quat()



        
          
        

    

  


  

      

          @spec quat() :: 0


      


mjORIENTATION_QUAT is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      xyaxes()



        
          
        

    

  


  

      

          @spec xyaxes() :: 2


      


mjORIENTATION_XYAXES is 2.

  



  
    
      
    
    
      zaxis()



        
          
        

    

  


  

      

          @spec zaxis() :: 3


      


mjORIENTATION_ZAXIS is 3.

  


        

      


  

    
ExMujoco.Types.Passthrough 
    



      
mjtPassthrough, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        none()

      


        mjPASSTHROUGH_NONE is 0.



    


    
      
        textures()

      


        mjPASSTHROUGH_TEXTURES is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjPASSTHROUGH_NONE is 0.

  



  
    
      
    
    
      textures()



        
          
        

    

  


  

      

          @spec textures() :: 1


      


mjPASSTHROUGH_TEXTURES is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.PertBit 
    



      
mjtPertBit_, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        rotate()

      


        mjPERT_ROTATE is 2.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        translate()

      


        mjPERT_TRANSLATE is 1.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      rotate()



        
          
        

    

  


  

      

          @spec rotate() :: 2


      


mjPERT_ROTATE is 2.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      translate()



        
          
        

    

  


  

      

          @spec translate() :: 1


      


mjPERT_TRANSLATE is 1.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.PluginCapabilityBit 
    



      
mjtPluginCapabilityBit_, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        actuator()

      


        mjPLUGIN_ACTUATOR is 1.



    


    
      
        passive()

      


        mjPLUGIN_PASSIVE is 4.



    


    
      
        sdf()

      


        mjPLUGIN_SDF is 8.



    


    
      
        sensor()

      


        mjPLUGIN_SENSOR is 2.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      actuator()



        
          
        

    

  


  

      

          @spec actuator() :: 1


      


mjPLUGIN_ACTUATOR is 1.

  



  
    
      
    
    
      passive()



        
          
        

    

  


  

      

          @spec passive() :: 4


      


mjPLUGIN_PASSIVE is 4.

  



  
    
      
    
    
      sdf()



        
          
        

    

  


  

      

          @spec sdf() :: 8


      


mjPLUGIN_SDF is 8.

  



  
    
      
    
    
      sensor()



        
          
        

    

  


  

      

          @spec sensor() :: 2


      


mjPLUGIN_SENSOR is 2.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Projection 
    



      
mjtProjection, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        orthographic()

      


        mjPROJ_ORTHOGRAPHIC is 1.



    


    
      
        perspective()

      


        mjPROJ_PERSPECTIVE is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      orthographic()



        
          
        

    

  


  

      

          @spec orthographic() :: 1


      


mjPROJ_ORTHOGRAPHIC is 1.

  



  
    
      
    
    
      perspective()



        
          
        

    

  


  

      

          @spec perspective() :: 0


      


mjPROJ_PERSPECTIVE is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.RayDataField 
    



      
mjtRayDataField, from MuJoCo's headers, as numbers. All 7 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        depth()

      


        mjRAYDATA_DEPTH is 5.



    


    
      
        dir()

      


        mjRAYDATA_DIR is 1.



    


    
      
        dist()

      


        mjRAYDATA_DIST is 0.



    


    
      
        mjnraydata()

      


        mjNRAYDATA is 6.



    


    
      
        normal()

      


        mjRAYDATA_NORMAL is 4.



    


    
      
        origin()

      


        mjRAYDATA_ORIGIN is 2.



    


    
      
        point()

      


        mjRAYDATA_POINT is 3.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      depth()



        
          
        

    

  


  

      

          @spec depth() :: 5


      


mjRAYDATA_DEPTH is 5.

  



  
    
      
    
    
      dir()



        
          
        

    

  


  

      

          @spec dir() :: 1


      


mjRAYDATA_DIR is 1.

  



  
    
      
    
    
      dist()



        
          
        

    

  


  

      

          @spec dist() :: 0


      


mjRAYDATA_DIST is 0.

  



  
    
      
    
    
      mjnraydata()



        
          
        

    

  


  

      

          @spec mjnraydata() :: 6


      


mjNRAYDATA is 6.

  



  
    
      
    
    
      normal()



        
          
        

    

  


  

      

          @spec normal() :: 4


      


mjRAYDATA_NORMAL is 4.

  



  
    
      
    
    
      origin()



        
          
        

    

  


  

      

          @spec origin() :: 2


      


mjRAYDATA_ORIGIN is 2.

  



  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @spec point() :: 3


      


mjRAYDATA_POINT is 3.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.RndFlag 
    



      
mjtRndFlag_, from MuJoCo's headers, as numbers. All 13 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        additive()

      


        mjRND_ADDITIVE is 3.



    


    
      
        cull_face()

      


        mjRND_CULL_FACE is 10.



    


    
      
        depth()

      


        mjRND_DEPTH is 7.



    


    
      
        fog()

      


        mjRND_FOG is 5.



    


    
      
        haze()

      


        mjRND_HAZE is 6.



    


    
      
        idcolor()

      


        mjRND_IDCOLOR is 9.



    


    
      
        mjnrndflag()

      


        mjNRNDFLAG is 12.



    


    
      
        post_processing()

      


        mjRND_POST_PROCESSING is 11.



    


    
      
        reflection()

      


        mjRND_REFLECTION is 2.



    


    
      
        segment()

      


        mjRND_SEGMENT is 8.



    


    
      
        shadow()

      


        mjRND_SHADOW is 0.



    


    
      
        skybox()

      


        mjRND_SKYBOX is 4.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        wireframe()

      


        mjRND_WIREFRAME is 1.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      additive()



        
          
        

    

  


  

      

          @spec additive() :: 3


      


mjRND_ADDITIVE is 3.

  



  
    
      
    
    
      cull_face()



        
          
        

    

  


  

      

          @spec cull_face() :: 10


      


mjRND_CULL_FACE is 10.

  



  
    
      
    
    
      depth()



        
          
        

    

  


  

      

          @spec depth() :: 7


      


mjRND_DEPTH is 7.

  



  
    
      
    
    
      fog()



        
          
        

    

  


  

      

          @spec fog() :: 5


      


mjRND_FOG is 5.

  



  
    
      
    
    
      haze()



        
          
        

    

  


  

      

          @spec haze() :: 6


      


mjRND_HAZE is 6.

  



  
    
      
    
    
      idcolor()



        
          
        

    

  


  

      

          @spec idcolor() :: 9


      


mjRND_IDCOLOR is 9.

  



  
    
      
    
    
      mjnrndflag()



        
          
        

    

  


  

      

          @spec mjnrndflag() :: 12


      


mjNRNDFLAG is 12.

  



  
    
      
    
    
      post_processing()



        
          
        

    

  


  

      

          @spec post_processing() :: 11


      


mjRND_POST_PROCESSING is 11.

  



  
    
      
    
    
      reflection()



        
          
        

    

  


  

      

          @spec reflection() :: 2


      


mjRND_REFLECTION is 2.

  



  
    
      
    
    
      segment()



        
          
        

    

  


  

      

          @spec segment() :: 8


      


mjRND_SEGMENT is 8.

  



  
    
      
    
    
      shadow()



        
          
        

    

  


  

      

          @spec shadow() :: 0


      


mjRND_SHADOW is 0.

  



  
    
      
    
    
      skybox()



        
          
        

    

  


  

      

          @spec skybox() :: 4


      


mjRND_SKYBOX is 4.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      wireframe()



        
          
        

    

  


  

      

          @spec wireframe() :: 1


      


mjRND_WIREFRAME is 1.

  


        

      


  

    
ExMujoco.Types.SDFType 
    



      
mjtSDFType, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        collision()

      


        mjSDFTYPE_COLLISION is 3.



    


    
      
        intersection()

      


        mjSDFTYPE_INTERSECTION is 1.



    


    
      
        midsurface()

      


        mjSDFTYPE_MIDSURFACE is 2.



    


    
      
        single()

      


        mjSDFTYPE_SINGLE is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      collision()



        
          
        

    

  


  

      

          @spec collision() :: 3


      


mjSDFTYPE_COLLISION is 3.

  



  
    
      
    
    
      intersection()



        
          
        

    

  


  

      

          @spec intersection() :: 1


      


mjSDFTYPE_INTERSECTION is 1.

  



  
    
      
    
    
      midsurface()



        
          
        

    

  


  

      

          @spec midsurface() :: 2


      


mjSDFTYPE_MIDSURFACE is 2.

  



  
    
      
    
    
      single()



        
          
        

    

  


  

      

          @spec single() :: 0


      


mjSDFTYPE_SINGLE is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.SameFrame 
    



      
mjtSameFrame, from MuJoCo's headers, as numbers. All 5 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        body()

      


        mjSAMEFRAME_BODY is 1.



    


    
      
        bodyrot()

      


        mjSAMEFRAME_BODYROT is 3.



    


    
      
        inertia()

      


        mjSAMEFRAME_INERTIA is 2.



    


    
      
        inertiarot()

      


        mjSAMEFRAME_INERTIAROT is 4.



    


    
      
        none()

      


        mjSAMEFRAME_NONE is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      body()



        
          
        

    

  


  

      

          @spec body() :: 1


      


mjSAMEFRAME_BODY is 1.

  



  
    
      
    
    
      bodyrot()



        
          
        

    

  


  

      

          @spec bodyrot() :: 3


      


mjSAMEFRAME_BODYROT is 3.

  



  
    
      
    
    
      inertia()



        
          
        

    

  


  

      

          @spec inertia() :: 2


      


mjSAMEFRAME_INERTIA is 2.

  



  
    
      
    
    
      inertiarot()



        
          
        

    

  


  

      

          @spec inertiarot() :: 4


      


mjSAMEFRAME_INERTIAROT is 4.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjSAMEFRAME_NONE is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Scaling 
    



      
mjtScaling, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        geometry()

      


        mjSCALING_GEOMETRY is 1.



    


    
      
        similar()

      


        mjSCALING_SIMILAR is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      geometry()



        
          
        

    

  


  

      

          @spec geometry() :: 1


      


mjSCALING_GEOMETRY is 1.

  



  
    
      
    
    
      similar()



        
          
        

    

  


  

      

          @spec similar() :: 0


      


mjSCALING_SIMILAR is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Section 
    



      
mjtSection, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        closed()

      


        mjSECT_CLOSED is 0.



    


    
      
        fixed()

      


        mjSECT_FIXED is 2.



    


    
      
        open()

      


        mjSECT_OPEN is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      closed()



        
          
        

    

  


  

      

          @spec closed() :: 0


      


mjSECT_CLOSED is 0.

  



  
    
      
    
    
      fixed()



        
          
        

    

  


  

      

          @spec fixed() :: 2


      


mjSECT_FIXED is 2.

  



  
    
      
    
    
      open()



        
          
        

    

  


  

      

          @spec open() :: 1


      


mjSECT_OPEN is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Sensor 
    



      
mjtSensor, from MuJoCo's headers, as numbers. All 49 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        accelerometer()

      


        mjSENS_ACCELEROMETER is 1.



    


    
      
        actuatorfrc()

      


        mjSENS_ACTUATORFRC is 15.



    


    
      
        actuatorpos()

      


        mjSENS_ACTUATORPOS is 13.



    


    
      
        actuatorvel()

      


        mjSENS_ACTUATORVEL is 14.



    


    
      
        ballangvel()

      


        mjSENS_BALLANGVEL is 19.



    


    
      
        ballquat()

      


        mjSENS_BALLQUAT is 18.



    


    
      
        camprojection()

      


        mjSENS_CAMPROJECTION is 8.



    


    
      
        clock()

      


        mjSENS_CLOCK is 45.



    


    
      
        contact()

      


        mjSENS_CONTACT is 42.



    


    
      
        e_kinetic()

      


        mjSENS_E_KINETIC is 44.



    


    
      
        e_potential()

      


        mjSENS_E_POTENTIAL is 43.



    


    
      
        force()

      


        mjSENS_FORCE is 4.



    


    
      
        frameangacc()

      


        mjSENS_FRAMEANGACC is 34.



    


    
      
        frameangvel()

      


        mjSENS_FRAMEANGVEL is 32.



    


    
      
        framelinacc()

      


        mjSENS_FRAMELINACC is 33.



    


    
      
        framelinvel()

      


        mjSENS_FRAMELINVEL is 31.



    


    
      
        framepos()

      


        mjSENS_FRAMEPOS is 26.



    


    
      
        framequat()

      


        mjSENS_FRAMEQUAT is 27.



    


    
      
        framexaxis()

      


        mjSENS_FRAMEXAXIS is 28.



    


    
      
        frameyaxis()

      


        mjSENS_FRAMEYAXIS is 29.



    


    
      
        framezaxis()

      


        mjSENS_FRAMEZAXIS is 30.



    


    
      
        geomdist()

      


        mjSENS_GEOMDIST is 39.



    


    
      
        geomfromto()

      


        mjSENS_GEOMFROMTO is 41.



    


    
      
        geomnormal()

      


        mjSENS_GEOMNORMAL is 40.



    


    
      
        gyro()

      


        mjSENS_GYRO is 3.



    


    
      
        insidesite()

      


        mjSENS_INSIDESITE is 38.



    


    
      
        jointactfrc()

      


        mjSENS_JOINTACTFRC is 16.



    


    
      
        jointlimitfrc()

      


        mjSENS_JOINTLIMITFRC is 22.



    


    
      
        jointlimitpos()

      


        mjSENS_JOINTLIMITPOS is 20.



    


    
      
        jointlimitvel()

      


        mjSENS_JOINTLIMITVEL is 21.



    


    
      
        jointpos()

      


        mjSENS_JOINTPOS is 9.



    


    
      
        jointvel()

      


        mjSENS_JOINTVEL is 10.



    


    
      
        magnetometer()

      


        mjSENS_MAGNETOMETER is 6.



    


    
      
        plugin()

      


        mjSENS_PLUGIN is 47.



    


    
      
        rangefinder()

      


        mjSENS_RANGEFINDER is 7.



    


    
      
        subtreeangmom()

      


        mjSENS_SUBTREEANGMOM is 37.



    


    
      
        subtreecom()

      


        mjSENS_SUBTREECOM is 35.



    


    
      
        subtreelinvel()

      


        mjSENS_SUBTREELINVEL is 36.



    


    
      
        tactile()

      


        mjSENS_TACTILE is 46.



    


    
      
        tendonactfrc()

      


        mjSENS_TENDONACTFRC is 17.



    


    
      
        tendonlimitfrc()

      


        mjSENS_TENDONLIMITFRC is 25.



    


    
      
        tendonlimitpos()

      


        mjSENS_TENDONLIMITPOS is 23.



    


    
      
        tendonlimitvel()

      


        mjSENS_TENDONLIMITVEL is 24.



    


    
      
        tendonpos()

      


        mjSENS_TENDONPOS is 11.



    


    
      
        tendonvel()

      


        mjSENS_TENDONVEL is 12.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        torque()

      


        mjSENS_TORQUE is 5.



    


    
      
        touch()

      


        mjSENS_TOUCH is 0.



    


    
      
        user()

      


        mjSENS_USER is 48.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        velocimeter()

      


        mjSENS_VELOCIMETER is 2.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      accelerometer()



        
          
        

    

  


  

      

          @spec accelerometer() :: 1


      


mjSENS_ACCELEROMETER is 1.

  



  
    
      
    
    
      actuatorfrc()



        
          
        

    

  


  

      

          @spec actuatorfrc() :: 15


      


mjSENS_ACTUATORFRC is 15.

  



  
    
      
    
    
      actuatorpos()



        
          
        

    

  


  

      

          @spec actuatorpos() :: 13


      


mjSENS_ACTUATORPOS is 13.

  



  
    
      
    
    
      actuatorvel()



        
          
        

    

  


  

      

          @spec actuatorvel() :: 14


      


mjSENS_ACTUATORVEL is 14.

  



  
    
      
    
    
      ballangvel()



        
          
        

    

  


  

      

          @spec ballangvel() :: 19


      


mjSENS_BALLANGVEL is 19.

  



  
    
      
    
    
      ballquat()



        
          
        

    

  


  

      

          @spec ballquat() :: 18


      


mjSENS_BALLQUAT is 18.

  



  
    
      
    
    
      camprojection()



        
          
        

    

  


  

      

          @spec camprojection() :: 8


      


mjSENS_CAMPROJECTION is 8.

  



  
    
      
    
    
      clock()



        
          
        

    

  


  

      

          @spec clock() :: 45


      


mjSENS_CLOCK is 45.

  



  
    
      
    
    
      contact()



        
          
        

    

  


  

      

          @spec contact() :: 42


      


mjSENS_CONTACT is 42.

  



  
    
      
    
    
      e_kinetic()



        
          
        

    

  


  

      

          @spec e_kinetic() :: 44


      


mjSENS_E_KINETIC is 44.

  



  
    
      
    
    
      e_potential()



        
          
        

    

  


  

      

          @spec e_potential() :: 43


      


mjSENS_E_POTENTIAL is 43.

  



  
    
      
    
    
      force()



        
          
        

    

  


  

      

          @spec force() :: 4


      


mjSENS_FORCE is 4.

  



  
    
      
    
    
      frameangacc()



        
          
        

    

  


  

      

          @spec frameangacc() :: 34


      


mjSENS_FRAMEANGACC is 34.

  



  
    
      
    
    
      frameangvel()



        
          
        

    

  


  

      

          @spec frameangvel() :: 32


      


mjSENS_FRAMEANGVEL is 32.

  



  
    
      
    
    
      framelinacc()



        
          
        

    

  


  

      

          @spec framelinacc() :: 33


      


mjSENS_FRAMELINACC is 33.

  



  
    
      
    
    
      framelinvel()



        
          
        

    

  


  

      

          @spec framelinvel() :: 31


      


mjSENS_FRAMELINVEL is 31.

  



  
    
      
    
    
      framepos()



        
          
        

    

  


  

      

          @spec framepos() :: 26


      


mjSENS_FRAMEPOS is 26.

  



  
    
      
    
    
      framequat()



        
          
        

    

  


  

      

          @spec framequat() :: 27


      


mjSENS_FRAMEQUAT is 27.

  



  
    
      
    
    
      framexaxis()



        
          
        

    

  


  

      

          @spec framexaxis() :: 28


      


mjSENS_FRAMEXAXIS is 28.

  



  
    
      
    
    
      frameyaxis()



        
          
        

    

  


  

      

          @spec frameyaxis() :: 29


      


mjSENS_FRAMEYAXIS is 29.

  



  
    
      
    
    
      framezaxis()



        
          
        

    

  


  

      

          @spec framezaxis() :: 30


      


mjSENS_FRAMEZAXIS is 30.

  



  
    
      
    
    
      geomdist()



        
          
        

    

  


  

      

          @spec geomdist() :: 39


      


mjSENS_GEOMDIST is 39.

  



  
    
      
    
    
      geomfromto()



        
          
        

    

  


  

      

          @spec geomfromto() :: 41


      


mjSENS_GEOMFROMTO is 41.

  



  
    
      
    
    
      geomnormal()



        
          
        

    

  


  

      

          @spec geomnormal() :: 40


      


mjSENS_GEOMNORMAL is 40.

  



  
    
      
    
    
      gyro()



        
          
        

    

  


  

      

          @spec gyro() :: 3


      


mjSENS_GYRO is 3.

  



  
    
      
    
    
      insidesite()



        
          
        

    

  


  

      

          @spec insidesite() :: 38


      


mjSENS_INSIDESITE is 38.

  



  
    
      
    
    
      jointactfrc()



        
          
        

    

  


  

      

          @spec jointactfrc() :: 16


      


mjSENS_JOINTACTFRC is 16.

  



  
    
      
    
    
      jointlimitfrc()



        
          
        

    

  


  

      

          @spec jointlimitfrc() :: 22


      


mjSENS_JOINTLIMITFRC is 22.

  



  
    
      
    
    
      jointlimitpos()



        
          
        

    

  


  

      

          @spec jointlimitpos() :: 20


      


mjSENS_JOINTLIMITPOS is 20.

  



  
    
      
    
    
      jointlimitvel()



        
          
        

    

  


  

      

          @spec jointlimitvel() :: 21


      


mjSENS_JOINTLIMITVEL is 21.

  



  
    
      
    
    
      jointpos()



        
          
        

    

  


  

      

          @spec jointpos() :: 9


      


mjSENS_JOINTPOS is 9.

  



  
    
      
    
    
      jointvel()



        
          
        

    

  


  

      

          @spec jointvel() :: 10


      


mjSENS_JOINTVEL is 10.

  



  
    
      
    
    
      magnetometer()



        
          
        

    

  


  

      

          @spec magnetometer() :: 6


      


mjSENS_MAGNETOMETER is 6.

  



  
    
      
    
    
      plugin()



        
          
        

    

  


  

      

          @spec plugin() :: 47


      


mjSENS_PLUGIN is 47.

  



  
    
      
    
    
      rangefinder()



        
          
        

    

  


  

      

          @spec rangefinder() :: 7


      


mjSENS_RANGEFINDER is 7.

  



  
    
      
    
    
      subtreeangmom()



        
          
        

    

  


  

      

          @spec subtreeangmom() :: 37


      


mjSENS_SUBTREEANGMOM is 37.

  



  
    
      
    
    
      subtreecom()



        
          
        

    

  


  

      

          @spec subtreecom() :: 35


      


mjSENS_SUBTREECOM is 35.

  



  
    
      
    
    
      subtreelinvel()



        
          
        

    

  


  

      

          @spec subtreelinvel() :: 36


      


mjSENS_SUBTREELINVEL is 36.

  



  
    
      
    
    
      tactile()



        
          
        

    

  


  

      

          @spec tactile() :: 46


      


mjSENS_TACTILE is 46.

  



  
    
      
    
    
      tendonactfrc()



        
          
        

    

  


  

      

          @spec tendonactfrc() :: 17


      


mjSENS_TENDONACTFRC is 17.

  



  
    
      
    
    
      tendonlimitfrc()



        
          
        

    

  


  

      

          @spec tendonlimitfrc() :: 25


      


mjSENS_TENDONLIMITFRC is 25.

  



  
    
      
    
    
      tendonlimitpos()



        
          
        

    

  


  

      

          @spec tendonlimitpos() :: 23


      


mjSENS_TENDONLIMITPOS is 23.

  



  
    
      
    
    
      tendonlimitvel()



        
          
        

    

  


  

      

          @spec tendonlimitvel() :: 24


      


mjSENS_TENDONLIMITVEL is 24.

  



  
    
      
    
    
      tendonpos()



        
          
        

    

  


  

      

          @spec tendonpos() :: 11


      


mjSENS_TENDONPOS is 11.

  



  
    
      
    
    
      tendonvel()



        
          
        

    

  


  

      

          @spec tendonvel() :: 12


      


mjSENS_TENDONVEL is 12.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      torque()



        
          
        

    

  


  

      

          @spec torque() :: 5


      


mjSENS_TORQUE is 5.

  



  
    
      
    
    
      touch()



        
          
        

    

  


  

      

          @spec touch() :: 0


      


mjSENS_TOUCH is 0.

  



  
    
      
    
    
      user()



        
          
        

    

  


  

      

          @spec user() :: 48


      


mjSENS_USER is 48.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      velocimeter()



        
          
        

    

  


  

      

          @spec velocimeter() :: 2


      


mjSENS_VELOCIMETER is 2.

  


        

      


  

    
ExMujoco.Types.SleepPolicy 
    



      
mjtSleepPolicy, from MuJoCo's headers, as numbers. All 6 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        allowed()

      


        mjSLEEP_ALLOWED is 4.



    


    
      
        auto()

      


        mjSLEEP_AUTO is 0.



    


    
      
        auto_allowed()

      


        mjSLEEP_AUTO_ALLOWED is 2.



    


    
      
        auto_never()

      


        mjSLEEP_AUTO_NEVER is 1.



    


    
      
        init()

      


        mjSLEEP_INIT is 5.



    


    
      
        never()

      


        mjSLEEP_NEVER is 3.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      allowed()



        
          
        

    

  


  

      

          @spec allowed() :: 4


      


mjSLEEP_ALLOWED is 4.

  



  
    
      
    
    
      auto()



        
          
        

    

  


  

      

          @spec auto() :: 0


      


mjSLEEP_AUTO is 0.

  



  
    
      
    
    
      auto_allowed()



        
          
        

    

  


  

      

          @spec auto_allowed() :: 2


      


mjSLEEP_AUTO_ALLOWED is 2.

  



  
    
      
    
    
      auto_never()



        
          
        

    

  


  

      

          @spec auto_never() :: 1


      


mjSLEEP_AUTO_NEVER is 1.

  



  
    
      
    
    
      init()



        
          
        

    

  


  

      

          @spec init() :: 5


      


mjSLEEP_INIT is 5.

  



  
    
      
    
    
      never()



        
          
        

    

  


  

      

          @spec never() :: 3


      


mjSLEEP_NEVER is 3.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.SleepState 
    



      
mjtSleepState, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        asleep()

      


        mjS_ASLEEP is 0.



    


    
      
        awake()

      


        mjS_AWAKE is 1.



    


    
      
        static()

      


        mjS_STATIC is -1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      asleep()



        
          
        

    

  


  

      

          @spec asleep() :: 0


      


mjS_ASLEEP is 0.

  



  
    
      
    
    
      awake()



        
          
        

    

  


  

      

          @spec awake() :: 1


      


mjS_AWAKE is 1.

  



  
    
      
    
    
      static()



        
          
        

    

  


  

      

          @spec static() :: -1


      


mjS_STATIC is -1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Solver 
    



      
mjtSolver, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        cg()

      


        mjSOL_CG is 1.



    


    
      
        newton()

      


        mjSOL_NEWTON is 2.



    


    
      
        pgs()

      


        mjSOL_PGS is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cg()



        
          
        

    

  


  

      

          @spec cg() :: 1


      


mjSOL_CG is 1.

  



  
    
      
    
    
      newton()



        
          
        

    

  


  

      

          @spec newton() :: 2


      


mjSOL_NEWTON is 2.

  



  
    
      
    
    
      pgs()



        
          
        

    

  


  

      

          @spec pgs() :: 0


      


mjSOL_PGS is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Stage 
    



      
mjtStage, from MuJoCo's headers, as numbers. All 4 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        acc()

      


        mjSTAGE_ACC is 3.



    


    
      
        none()

      


        mjSTAGE_NONE is 0.



    


    
      
        pos()

      


        mjSTAGE_POS is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        vel()

      


        mjSTAGE_VEL is 2.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      acc()



        
          
        

    

  


  

      

          @spec acc() :: 3


      


mjSTAGE_ACC is 3.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjSTAGE_NONE is 0.

  



  
    
      
    
    
      pos()



        
          
        

    

  


  

      

          @spec pos() :: 1


      


mjSTAGE_POS is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      vel()



        
          
        

    

  


  

      

          @spec vel() :: 2


      


mjSTAGE_VEL is 2.

  


        

      


  

    
ExMujoco.Types.State 
    



      
mjtState, from MuJoCo's headers, as numbers. All 20 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        act()

      


        mjSTATE_ACT is 8.



    


    
      
        ctrl()

      


        mjSTATE_CTRL is 64.



    


    
      
        eq_active()

      


        mjSTATE_EQ_ACTIVE is 512.



    


    
      
        fullphysics()

      


        mjSTATE_FULLPHYSICS is 24607.



    


    
      
        history()

      


        mjSTATE_HISTORY is 16.



    


    
      
        integration()

      


        mjSTATE_INTEGRATION is 32767.



    


    
      
        mjnstate()

      


        mjNSTATE is 15.



    


    
      
        mocap_pos()

      


        mjSTATE_MOCAP_POS is 1024.



    


    
      
        mocap_quat()

      


        mjSTATE_MOCAP_QUAT is 2048.



    


    
      
        physics()

      


        mjSTATE_PHYSICS is 16414.



    


    
      
        plastic()

      


        mjSTATE_PLASTIC is 16384.



    


    
      
        plugin()

      


        mjSTATE_PLUGIN is 8192.



    


    
      
        qfrc_applied()

      


        mjSTATE_QFRC_APPLIED is 128.



    


    
      
        qpos()

      


        mjSTATE_QPOS is 2.



    


    
      
        qvel()

      


        mjSTATE_QVEL is 4.



    


    
      
        time()

      


        mjSTATE_TIME is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        user()

      


        mjSTATE_USER is 8128.



    


    
      
        userdata()

      


        mjSTATE_USERDATA is 4096.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        warmstart()

      


        mjSTATE_WARMSTART is 32.



    


    
      
        xfrc_applied()

      


        mjSTATE_XFRC_APPLIED is 256.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      act()



        
          
        

    

  


  

      

          @spec act() :: 8


      


mjSTATE_ACT is 8.

  



  
    
      
    
    
      ctrl()



        
          
        

    

  


  

      

          @spec ctrl() :: 64


      


mjSTATE_CTRL is 64.

  



  
    
      
    
    
      eq_active()



        
          
        

    

  


  

      

          @spec eq_active() :: 512


      


mjSTATE_EQ_ACTIVE is 512.

  



  
    
      
    
    
      fullphysics()



        
          
        

    

  


  

      

          @spec fullphysics() :: 24607


      


mjSTATE_FULLPHYSICS is 24607.

  



  
    
      
    
    
      history()



        
          
        

    

  


  

      

          @spec history() :: 16


      


mjSTATE_HISTORY is 16.

  



  
    
      
    
    
      integration()



        
          
        

    

  


  

      

          @spec integration() :: 32767


      


mjSTATE_INTEGRATION is 32767.

  



  
    
      
    
    
      mjnstate()



        
          
        

    

  


  

      

          @spec mjnstate() :: 15


      


mjNSTATE is 15.

  



  
    
      
    
    
      mocap_pos()



        
          
        

    

  


  

      

          @spec mocap_pos() :: 1024


      


mjSTATE_MOCAP_POS is 1024.

  



  
    
      
    
    
      mocap_quat()



        
          
        

    

  


  

      

          @spec mocap_quat() :: 2048


      


mjSTATE_MOCAP_QUAT is 2048.

  



  
    
      
    
    
      physics()



        
          
        

    

  


  

      

          @spec physics() :: 16414


      


mjSTATE_PHYSICS is 16414.

  



  
    
      
    
    
      plastic()



        
          
        

    

  


  

      

          @spec plastic() :: 16384


      


mjSTATE_PLASTIC is 16384.

  



  
    
      
    
    
      plugin()



        
          
        

    

  


  

      

          @spec plugin() :: 8192


      


mjSTATE_PLUGIN is 8192.

  



  
    
      
    
    
      qfrc_applied()



        
          
        

    

  


  

      

          @spec qfrc_applied() :: 128


      


mjSTATE_QFRC_APPLIED is 128.

  



  
    
      
    
    
      qpos()



        
          
        

    

  


  

      

          @spec qpos() :: 2


      


mjSTATE_QPOS is 2.

  



  
    
      
    
    
      qvel()



        
          
        

    

  


  

      

          @spec qvel() :: 4


      


mjSTATE_QVEL is 4.

  



  
    
      
    
    
      time()



        
          
        

    

  


  

      

          @spec time() :: 1


      


mjSTATE_TIME is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      user()



        
          
        

    

  


  

      

          @spec user() :: 8128


      


mjSTATE_USER is 8128.

  



  
    
      
    
    
      userdata()



        
          
        

    

  


  

      

          @spec userdata() :: 4096


      


mjSTATE_USERDATA is 4096.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      warmstart()



        
          
        

    

  


  

      

          @spec warmstart() :: 32


      


mjSTATE_WARMSTART is 32.

  



  
    
      
    
    
      xfrc_applied()



        
          
        

    

  


  

      

          @spec xfrc_applied() :: 256


      


mjSTATE_XFRC_APPLIED is 256.

  


        

      


  

    
ExMujoco.Types.Stereo 
    



      
mjtStereo_, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        none()

      


        mjSTEREO_NONE is 0.



    


    
      
        quadbuffered()

      


        mjSTEREO_QUADBUFFERED is 1.



    


    
      
        sidebyside()

      


        mjSTEREO_SIDEBYSIDE is 2.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjSTEREO_NONE is 0.

  



  
    
      
    
    
      quadbuffered()



        
          
        

    

  


  

      

          @spec quadbuffered() :: 1


      


mjSTEREO_QUADBUFFERED is 1.

  



  
    
      
    
    
      sidebyside()



        
          
        

    

  


  

      

          @spec sidebyside() :: 2


      


mjSTEREO_SIDEBYSIDE is 2.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Tendon 
    



      
mjtTendon, from MuJoCo's headers, as numbers. All 2 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        fixed()

      


        mjTENDON_FIXED is 0.



    


    
      
        spatial()

      


        mjTENDON_SPATIAL is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      fixed()



        
          
        

    

  


  

      

          @spec fixed() :: 0


      


mjTENDON_FIXED is 0.

  



  
    
      
    
    
      spatial()



        
          
        

    

  


  

      

          @spec spatial() :: 1


      


mjTENDON_SPATIAL is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Texture 
    



      
mjtTexture, from MuJoCo's headers, as numbers. All 3 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        cube()

      


        mjTEXTURE_CUBE is 1.



    


    
      
        mjtexture_2d()

      


        mjTEXTURE_2D is 0.



    


    
      
        skybox()

      


        mjTEXTURE_SKYBOX is 2.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cube()



        
          
        

    

  


  

      

          @spec cube() :: 1


      


mjTEXTURE_CUBE is 1.

  



  
    
      
    
    
      mjtexture_2d()



        
          
        

    

  


  

      

          @spec mjtexture_2d() :: 0


      


mjTEXTURE_2D is 0.

  



  
    
      
    
    
      skybox()



        
          
        

    

  


  

      

          @spec skybox() :: 2


      


mjTEXTURE_SKYBOX is 2.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.TextureRole 
    



      
mjtTextureRole, from MuJoCo's headers, as numbers. All 11 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        emissive()

      


        mjTEXROLE_EMISSIVE is 7.



    


    
      
        metallic()

      


        mjTEXROLE_METALLIC is 4.



    


    
      
        mjntexrole()

      


        mjNTEXROLE is 10.



    


    
      
        normal()

      


        mjTEXROLE_NORMAL is 5.



    


    
      
        occlusion()

      


        mjTEXROLE_OCCLUSION is 2.



    


    
      
        opacity()

      


        mjTEXROLE_OPACITY is 6.



    


    
      
        orm()

      


        mjTEXROLE_ORM is 9.



    


    
      
        rgb()

      


        mjTEXROLE_RGB is 1.



    


    
      
        rgba()

      


        mjTEXROLE_RGBA is 8.



    


    
      
        roughness()

      


        mjTEXROLE_ROUGHNESS is 3.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        user()

      


        mjTEXROLE_USER is 0.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      emissive()



        
          
        

    

  


  

      

          @spec emissive() :: 7


      


mjTEXROLE_EMISSIVE is 7.

  



  
    
      
    
    
      metallic()



        
          
        

    

  


  

      

          @spec metallic() :: 4


      


mjTEXROLE_METALLIC is 4.

  



  
    
      
    
    
      mjntexrole()



        
          
        

    

  


  

      

          @spec mjntexrole() :: 10


      


mjNTEXROLE is 10.

  



  
    
      
    
    
      normal()



        
          
        

    

  


  

      

          @spec normal() :: 5


      


mjTEXROLE_NORMAL is 5.

  



  
    
      
    
    
      occlusion()



        
          
        

    

  


  

      

          @spec occlusion() :: 2


      


mjTEXROLE_OCCLUSION is 2.

  



  
    
      
    
    
      opacity()



        
          
        

    

  


  

      

          @spec opacity() :: 6


      


mjTEXROLE_OPACITY is 6.

  



  
    
      
    
    
      orm()



        
          
        

    

  


  

      

          @spec orm() :: 9


      


mjTEXROLE_ORM is 9.

  



  
    
      
    
    
      rgb()



        
          
        

    

  


  

      

          @spec rgb() :: 1


      


mjTEXROLE_RGB is 1.

  



  
    
      
    
    
      rgba()



        
          
        

    

  


  

      

          @spec rgba() :: 8


      


mjTEXROLE_RGBA is 8.

  



  
    
      
    
    
      roughness()



        
          
        

    

  


  

      

          @spec roughness() :: 3


      


mjTEXROLE_ROUGHNESS is 3.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      user()



        
          
        

    

  


  

      

          @spec user() :: 0


      


mjTEXROLE_USER is 0.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Timer 
    



      
mjtTimer, from MuJoCo's headers, as numbers. All 16 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        actuation()

      


        mjTIMER_ACTUATION is 5.



    


    
      
        advance()

      


        mjTIMER_ADVANCE is 7.



    


    
      
        col_broad()

      


        mjTIMER_COL_BROAD is 13.



    


    
      
        col_narrow()

      


        mjTIMER_COL_NARROW is 14.



    


    
      
        constraint()

      


        mjTIMER_CONSTRAINT is 6.



    


    
      
        forward()

      


        mjTIMER_FORWARD is 1.



    


    
      
        inverse()

      


        mjTIMER_INVERSE is 2.



    


    
      
        mjntimer()

      


        mjNTIMER is 15.



    


    
      
        pos_collision()

      


        mjTIMER_POS_COLLISION is 10.



    


    
      
        pos_inertia()

      


        mjTIMER_POS_INERTIA is 9.



    


    
      
        pos_kinematics()

      


        mjTIMER_POS_KINEMATICS is 8.



    


    
      
        pos_make()

      


        mjTIMER_POS_MAKE is 11.



    


    
      
        pos_project()

      


        mjTIMER_POS_PROJECT is 12.



    


    
      
        position()

      


        mjTIMER_POSITION is 3.



    


    
      
        step()

      


        mjTIMER_STEP is 0.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    


    
      
        velocity()

      


        mjTIMER_VELOCITY is 4.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      actuation()



        
          
        

    

  


  

      

          @spec actuation() :: 5


      


mjTIMER_ACTUATION is 5.

  



  
    
      
    
    
      advance()



        
          
        

    

  


  

      

          @spec advance() :: 7


      


mjTIMER_ADVANCE is 7.

  



  
    
      
    
    
      col_broad()



        
          
        

    

  


  

      

          @spec col_broad() :: 13


      


mjTIMER_COL_BROAD is 13.

  



  
    
      
    
    
      col_narrow()



        
          
        

    

  


  

      

          @spec col_narrow() :: 14


      


mjTIMER_COL_NARROW is 14.

  



  
    
      
    
    
      constraint()



        
          
        

    

  


  

      

          @spec constraint() :: 6


      


mjTIMER_CONSTRAINT is 6.

  



  
    
      
    
    
      forward()



        
          
        

    

  


  

      

          @spec forward() :: 1


      


mjTIMER_FORWARD is 1.

  



  
    
      
    
    
      inverse()



        
          
        

    

  


  

      

          @spec inverse() :: 2


      


mjTIMER_INVERSE is 2.

  



  
    
      
    
    
      mjntimer()



        
          
        

    

  


  

      

          @spec mjntimer() :: 15


      


mjNTIMER is 15.

  



  
    
      
    
    
      pos_collision()



        
          
        

    

  


  

      

          @spec pos_collision() :: 10


      


mjTIMER_POS_COLLISION is 10.

  



  
    
      
    
    
      pos_inertia()



        
          
        

    

  


  

      

          @spec pos_inertia() :: 9


      


mjTIMER_POS_INERTIA is 9.

  



  
    
      
    
    
      pos_kinematics()



        
          
        

    

  


  

      

          @spec pos_kinematics() :: 8


      


mjTIMER_POS_KINEMATICS is 8.

  



  
    
      
    
    
      pos_make()



        
          
        

    

  


  

      

          @spec pos_make() :: 11


      


mjTIMER_POS_MAKE is 11.

  



  
    
      
    
    
      pos_project()



        
          
        

    

  


  

      

          @spec pos_project() :: 12


      


mjTIMER_POS_PROJECT is 12.

  



  
    
      
    
    
      position()



        
          
        

    

  


  

      

          @spec position() :: 3


      


mjTIMER_POSITION is 3.

  



  
    
      
    
    
      step()



        
          
        

    

  


  

      

          @spec step() :: 0


      


mjTIMER_STEP is 0.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  



  
    
      
    
    
      velocity()



        
          
        

    

  


  

      

          @spec velocity() :: 4


      


mjTIMER_VELOCITY is 4.

  


        

      


  

    
ExMujoco.Types.Trn 
    



      
mjtTrn, from MuJoCo's headers, as numbers. All 8 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        body()

      


        mjTRN_BODY is 5.



    


    
      
        joint()

      


        mjTRN_JOINT is 0.



    


    
      
        jointinparent()

      


        mjTRN_JOINTINPARENT is 1.



    


    
      
        site()

      


        mjTRN_SITE is 4.



    


    
      
        slidercrank()

      


        mjTRN_SLIDERCRANK is 2.



    


    
      
        so3()

      


        mjTRN_SO3 is 6.



    


    
      
        tendon()

      


        mjTRN_TENDON is 3.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        undefined()

      


        mjTRN_UNDEFINED is 1000.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      body()



        
          
        

    

  


  

      

          @spec body() :: 5


      


mjTRN_BODY is 5.

  



  
    
      
    
    
      joint()



        
          
        

    

  


  

      

          @spec joint() :: 0


      


mjTRN_JOINT is 0.

  



  
    
      
    
    
      jointinparent()



        
          
        

    

  


  

      

          @spec jointinparent() :: 1


      


mjTRN_JOINTINPARENT is 1.

  



  
    
      
    
    
      site()



        
          
        

    

  


  

      

          @spec site() :: 4


      


mjTRN_SITE is 4.

  



  
    
      
    
    
      slidercrank()



        
          
        

    

  


  

      

          @spec slidercrank() :: 2


      


mjTRN_SLIDERCRANK is 2.

  



  
    
      
    
    
      so3()



        
          
        

    

  


  

      

          @spec so3() :: 6


      


mjTRN_SO3 is 6.

  



  
    
      
    
    
      tendon()



        
          
        

    

  


  

      

          @spec tendon() :: 3


      


mjTRN_TENDON is 3.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      undefined()



        
          
        

    

  


  

      

          @spec undefined() :: 1000


      


mjTRN_UNDEFINED is 1000.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.VisFlag 
    



      
mjtVisFlag_, from MuJoCo's headers, as numbers. All 32 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        activation()

      


        mjVIS_ACTIVATION is 5.



    


    
      
        actuator()

      


        mjVIS_ACTUATOR is 4.



    


    
      
        autoconnect()

      


        mjVIS_AUTOCONNECT is 19.



    


    
      
        bodybvh()

      


        mjVIS_BODYBVH is 28.



    


    
      
        camera()

      


        mjVIS_CAMERA is 3.



    


    
      
        com()

      


        mjVIS_COM is 20.



    


    
      
        constraint()

      


        mjVIS_CONSTRAINT is 9.



    


    
      
        contactforce()

      


        mjVIS_CONTACTFORCE is 16.



    


    
      
        contactpoint()

      


        mjVIS_CONTACTPOINT is 14.



    


    
      
        contactsplit()

      


        mjVIS_CONTACTSPLIT is 17.



    


    
      
        convexhull()

      


        mjVIS_CONVEXHULL is 0.



    


    
      
        flexedge()

      


        mjVIS_FLEXEDGE is 25.



    


    
      
        flexface()

      


        mjVIS_FLEXFACE is 26.



    


    
      
        flexskin()

      


        mjVIS_FLEXSKIN is 27.



    


    
      
        flexvert()

      


        mjVIS_FLEXVERT is 24.



    


    
      
        inertia()

      


        mjVIS_INERTIA is 10.



    


    
      
        island()

      


        mjVIS_ISLAND is 15.



    


    
      
        joint()

      


        mjVIS_JOINT is 2.



    


    
      
        light()

      


        mjVIS_LIGHT is 6.



    


    
      
        meshbvh()

      


        mjVIS_MESHBVH is 29.



    


    
      
        mjnvisflag()

      


        mjNVISFLAG is 31.



    


    
      
        pertforce()

      


        mjVIS_PERTFORCE is 12.



    


    
      
        pertobj()

      


        mjVIS_PERTOBJ is 13.



    


    
      
        rangefinder()

      


        mjVIS_RANGEFINDER is 8.



    


    
      
        sclinertia()

      


        mjVIS_SCLINERTIA is 11.



    


    
      
        sdfiter()

      


        mjVIS_SDFITER is 30.



    


    
      
        select()

      


        mjVIS_SELECT is 21.



    


    
      
        skin()

      


        mjVIS_SKIN is 23.



    


    
      
        static()

      


        mjVIS_STATIC is 22.



    


    
      
        tendon()

      


        mjVIS_TENDON is 7.



    


    
      
        texture()

      


        mjVIS_TEXTURE is 1.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        transparent()

      


        mjVIS_TRANSPARENT is 18.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      activation()



        
          
        

    

  


  

      

          @spec activation() :: 5


      


mjVIS_ACTIVATION is 5.

  



  
    
      
    
    
      actuator()



        
          
        

    

  


  

      

          @spec actuator() :: 4


      


mjVIS_ACTUATOR is 4.

  



  
    
      
    
    
      autoconnect()



        
          
        

    

  


  

      

          @spec autoconnect() :: 19


      


mjVIS_AUTOCONNECT is 19.

  



  
    
      
    
    
      bodybvh()



        
          
        

    

  


  

      

          @spec bodybvh() :: 28


      


mjVIS_BODYBVH is 28.

  



  
    
      
    
    
      camera()



        
          
        

    

  


  

      

          @spec camera() :: 3


      


mjVIS_CAMERA is 3.

  



  
    
      
    
    
      com()



        
          
        

    

  


  

      

          @spec com() :: 20


      


mjVIS_COM is 20.

  



  
    
      
    
    
      constraint()



        
          
        

    

  


  

      

          @spec constraint() :: 9


      


mjVIS_CONSTRAINT is 9.

  



  
    
      
    
    
      contactforce()



        
          
        

    

  


  

      

          @spec contactforce() :: 16


      


mjVIS_CONTACTFORCE is 16.

  



  
    
      
    
    
      contactpoint()



        
          
        

    

  


  

      

          @spec contactpoint() :: 14


      


mjVIS_CONTACTPOINT is 14.

  



  
    
      
    
    
      contactsplit()



        
          
        

    

  


  

      

          @spec contactsplit() :: 17


      


mjVIS_CONTACTSPLIT is 17.

  



  
    
      
    
    
      convexhull()



        
          
        

    

  


  

      

          @spec convexhull() :: 0


      


mjVIS_CONVEXHULL is 0.

  



  
    
      
    
    
      flexedge()



        
          
        

    

  


  

      

          @spec flexedge() :: 25


      


mjVIS_FLEXEDGE is 25.

  



  
    
      
    
    
      flexface()



        
          
        

    

  


  

      

          @spec flexface() :: 26


      


mjVIS_FLEXFACE is 26.

  



  
    
      
    
    
      flexskin()



        
          
        

    

  


  

      

          @spec flexskin() :: 27


      


mjVIS_FLEXSKIN is 27.

  



  
    
      
    
    
      flexvert()



        
          
        

    

  


  

      

          @spec flexvert() :: 24


      


mjVIS_FLEXVERT is 24.

  



  
    
      
    
    
      inertia()



        
          
        

    

  


  

      

          @spec inertia() :: 10


      


mjVIS_INERTIA is 10.

  



  
    
      
    
    
      island()



        
          
        

    

  


  

      

          @spec island() :: 15


      


mjVIS_ISLAND is 15.

  



  
    
      
    
    
      joint()



        
          
        

    

  


  

      

          @spec joint() :: 2


      


mjVIS_JOINT is 2.

  



  
    
      
    
    
      light()



        
          
        

    

  


  

      

          @spec light() :: 6


      


mjVIS_LIGHT is 6.

  



  
    
      
    
    
      meshbvh()



        
          
        

    

  


  

      

          @spec meshbvh() :: 29


      


mjVIS_MESHBVH is 29.

  



  
    
      
    
    
      mjnvisflag()



        
          
        

    

  


  

      

          @spec mjnvisflag() :: 31


      


mjNVISFLAG is 31.

  



  
    
      
    
    
      pertforce()



        
          
        

    

  


  

      

          @spec pertforce() :: 12


      


mjVIS_PERTFORCE is 12.

  



  
    
      
    
    
      pertobj()



        
          
        

    

  


  

      

          @spec pertobj() :: 13


      


mjVIS_PERTOBJ is 13.

  



  
    
      
    
    
      rangefinder()



        
          
        

    

  


  

      

          @spec rangefinder() :: 8


      


mjVIS_RANGEFINDER is 8.

  



  
    
      
    
    
      sclinertia()



        
          
        

    

  


  

      

          @spec sclinertia() :: 11


      


mjVIS_SCLINERTIA is 11.

  



  
    
      
    
    
      sdfiter()



        
          
        

    

  


  

      

          @spec sdfiter() :: 30


      


mjVIS_SDFITER is 30.

  



  
    
      
    
    
      select()



        
          
        

    

  


  

      

          @spec select() :: 21


      


mjVIS_SELECT is 21.

  



  
    
      
    
    
      skin()



        
          
        

    

  


  

      

          @spec skin() :: 23


      


mjVIS_SKIN is 23.

  



  
    
      
    
    
      static()



        
          
        

    

  


  

      

          @spec static() :: 22


      


mjVIS_STATIC is 22.

  



  
    
      
    
    
      tendon()



        
          
        

    

  


  

      

          @spec tendon() :: 7


      


mjVIS_TENDON is 7.

  



  
    
      
    
    
      texture()



        
          
        

    

  


  

      

          @spec texture() :: 1


      


mjVIS_TEXTURE is 1.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      transparent()



        
          
        

    

  


  

      

          @spec transparent() :: 18


      


mjVIS_TRANSPARENT is 18.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Warning 
    



      
mjtWarning, from MuJoCo's headers, as numbers. All 8 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        badctrl()

      


        mjWARN_BADCTRL is 6.



    


    
      
        badqacc()

      


        mjWARN_BADQACC is 5.



    


    
      
        badqpos()

      


        mjWARN_BADQPOS is 3.



    


    
      
        badqvel()

      


        mjWARN_BADQVEL is 4.



    


    
      
        cnstrfull()

      


        mjWARN_CNSTRFULL is 2.



    


    
      
        contactfull()

      


        mjWARN_CONTACTFULL is 1.



    


    
      
        inertia()

      


        mjWARN_INERTIA is 0.



    


    
      
        mjnwarning()

      


        mjNWARNING is 7.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      badctrl()



        
          
        

    

  


  

      

          @spec badctrl() :: 6


      


mjWARN_BADCTRL is 6.

  



  
    
      
    
    
      badqacc()



        
          
        

    

  


  

      

          @spec badqacc() :: 5


      


mjWARN_BADQACC is 5.

  



  
    
      
    
    
      badqpos()



        
          
        

    

  


  

      

          @spec badqpos() :: 3


      


mjWARN_BADQPOS is 3.

  



  
    
      
    
    
      badqvel()



        
          
        

    

  


  

      

          @spec badqvel() :: 4


      


mjWARN_BADQVEL is 4.

  



  
    
      
    
    
      cnstrfull()



        
          
        

    

  


  

      

          @spec cnstrfull() :: 2


      


mjWARN_CNSTRFULL is 2.

  



  
    
      
    
    
      contactfull()



        
          
        

    

  


  

      

          @spec contactfull() :: 1


      


mjWARN_CONTACTFULL is 1.

  



  
    
      
    
    
      inertia()



        
          
        

    

  


  

      

          @spec inertia() :: 0


      


mjWARN_INERTIA is 0.

  



  
    
      
    
    
      mjnwarning()



        
          
        

    

  


  

      

          @spec mjnwarning() :: 7


      


mjNWARNING is 7.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco.Types.Wrap 
    



      
mjtWrap, from MuJoCo's headers, as numbers. All 6 values carry a number in the header.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        cylinder()

      


        mjWRAP_CYLINDER is 5.



    


    
      
        joint()

      


        mjWRAP_JOINT is 1.



    


    
      
        none()

      


        mjWRAP_NONE is 0.



    


    
      
        pulley()

      


        mjWRAP_PULLEY is 2.



    


    
      
        site()

      


        mjWRAP_SITE is 3.



    


    
      
        sphere()

      


        mjWRAP_SPHERE is 4.



    


    
      
        to_atom(value)

      


        The name behind an integer. An atom is already one.



    


    
      
        to_integer(value)

      


        The integer behind a name. An integer is already one.



    


    
      
        values()

      


        Every value, as {name, integer}, in the order the header lists them.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: integer()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cylinder()



        
          
        

    

  


  

      

          @spec cylinder() :: 5


      


mjWRAP_CYLINDER is 5.

  



  
    
      
    
    
      joint()



        
          
        

    

  


  

      

          @spec joint() :: 1


      


mjWRAP_JOINT is 1.

  



  
    
      
    
    
      none()



        
          
        

    

  


  

      

          @spec none() :: 0


      


mjWRAP_NONE is 0.

  



  
    
      
    
    
      pulley()



        
          
        

    

  


  

      

          @spec pulley() :: 2


      


mjWRAP_PULLEY is 2.

  



  
    
      
    
    
      site()



        
          
        

    

  


  

      

          @spec site() :: 3


      


mjWRAP_SITE is 3.

  



  
    
      
    
    
      sphere()



        
          
        

    

  


  

      

          @spec sphere() :: 4


      


mjWRAP_SPHERE is 4.

  



  
    
      
    
    
      to_atom(value)



        
          
        

    

  


  

      

          @spec to_atom(integer() | atom()) :: atom() | nil


      


The name behind an integer. An atom is already one.

  



  
    
      
    
    
      to_integer(value)



        
          
        

    

  


  

      

          @spec to_integer(t() | atom()) :: integer() | nil


      


The integer behind a name. An integer is already one.

  



  
    
      
    
    
      values()



        
          
        

    

  


  

      

          @spec values() :: [{atom(), integer()}]


      


Every value, as {name, integer}, in the order the header lists them.

  


        

      


  

    
ExMujoco 
    



      
MuJoCo, from Elixir.
{:ok, model} = ExMujoco.load_xml("model/scene.xml")
data = ExMujoco.data(model)

ExMujoco.forward(data)
ExMujoco.step(data)

ExMujoco.Data.qpos(data) |> ExMujoco.Tensor.to_list()
ExMujoco.Model.geom_size(model) |> ExMujoco.Tensor.to_list()
A model is compiled and immutable; a data block is the state that moves. Both
are resources, released by the garbage collector, so there is no lifetime to get
wrong: a Data holds the Model it came from, and neither outlives its user.
Fields are read one at a time — ExMujoco.Model and ExMujoco.Data have a
function per field of mjModel and mjData, named as MuJoCo names them, and
answering either a number or an ExMujoco.Tensor. Reading copies, so what you
hold does not change when the next step runs.
Where the code comes from
The NIF is generated from MuJoCo's own headers: one binding per field and per
C function in c_src/manifest.exs. docs/coverage.md says what is bound and
what is not, and why. The hand-written half —
c_src/ex_mujoco_nif.cpp — is the part
where each call needs a decision: which buffer, whose lifetime.
What is not here yet
mjSpec — building a model in memory, rather than compiling XML — and offscreen
rendering. Both are in docs/plan.md with the reason they are their own
phase: a scene needs a GL context per platform, and that is a different job
from stepping physics.
Errors
MuJoCo reports a fatal error by not returning, which inside a NIF would abort
the VM. It is intercepted and arrives as ExMujoco.Error with MuJoCo's own
message, so a bad model is an exception in one process and not a dead node.

      


      
        Summary


  
    Types
  


    
      
        data()

      


        An mjData and the model it belongs to.



    


    
      
        model()

      


        A compiled mjModel.



    





  
    Functions
  


    
      
        contact_force(data, index)

      


        The six numbers of one contact's force, as an ExMujoco.Tensor.



    


    
      
        data(model)

      


        A fresh mjData for a model, at the model's initial state.



    


    
      
        forward(data)

      


        Position and velocity kinematics without stepping — mj_forward.



    


    
      
        header_version()

      


        The version of the headers this NIF was generated from.



    


    
      
        load_string(xml)

      


        Compiles a model from MJCF in memory.



    


    
      
        load_xml(path)

      


        Compiles a model from an MJCF file.



    


    
      
        put_state(data, signature, values)

      


        Writes a state read by state/2 back into the data.



    


    
      
        reset(data)

      


        Puts the data back to the model's initial state.



    


    
      
        state(data, signature \\ Types.State.integration())

      


        The whole integration state, as a binary of float64.



    


    
      
        state_size(model, signature \\ Types.State.integration())

      


        How many float64 values a state signature holds.



    


    
      
        step(data)

      


        One simulation step — mj_step.



    


    
      
        version()

      


        The MuJoCo library's version, as MuJoCo numbers it: 4000001 is 4.0.1.



    





      


      
        Types


        


  
    
      
    
    
      data()



        
          
        

    

  


  

      

          @type data() :: ExMujoco.Data.t()


      


An mjData and the model it belongs to.

  



  
    
      
    
    
      model()



        
          
        

    

  


  

      

          @type model() :: ExMujoco.Model.t()


      


A compiled mjModel.

  


        

      

      
        Functions


        


  
    
      
    
    
      contact_force(data, index)



        
          
        

    

  


  

      

          @spec contact_force(data(), non_neg_integer()) :: ExMujoco.Tensor.t()


      


The six numbers of one contact's force, as an ExMujoco.Tensor.
MuJoCo writes them into an array the caller owns, which is why this is not a
generated binding: there is no array to hand it.

  



  
    
      
    
    
      data(model)



        
          
        

    

  


  

      

          @spec data(model()) :: data()


      


A fresh mjData for a model, at the model's initial state.

  



  
    
      
    
    
      forward(data)



        
          
        

    

  


  

      

          @spec forward(data()) :: :ok


      


Position and velocity kinematics without stepping — mj_forward.
What to call after writing qpos, qvel or ctrl and before reading anything
that depends on them.

  



  
    
      
    
    
      header_version()



        
          
        

    

  


  

      

          @spec header_version() :: non_neg_integer()


      


The version of the headers this NIF was generated from.
The two are compared at load; if they disagree the NIF does not load.

  



  
    
      
    
    
      load_string(xml)



        
          
        

    

  


  

      

          @spec load_string(String.t()) :: {:ok, model()} | {:error, ExMujoco.Error.t()}


      


Compiles a model from MJCF in memory.
load_xml/1 is the better choice when the model can name its own files; this
one has no directory to resolve includes against.

  



  
    
      
    
    
      load_xml(path)



        
          
        

    

  


  

      

          @spec load_xml(Path.t()) :: {:ok, model()} | {:error, ExMujoco.Error.t()}


      


Compiles a model from an MJCF file.
Every file it includes is resolved relative to its own directory, as MuJoCo
does.

  



  
    
      
    
    
      put_state(data, signature, values)



        
          
        

    

  


  

      

          @spec put_state(data(), integer(), binary()) :: :ok


      


Writes a state read by state/2 back into the data.
The binary has to be the size that signature implies; anything else is refused
with an ArgumentError naming both sizes, rather than written past the end of
it.

  



  
    
      
    
    
      reset(data)



        
          
        

    

  


  

      

          @spec reset(data()) :: :ok


      


Puts the data back to the model's initial state.

  



    

  
    
      
    
    
      state(data, signature \\ Types.State.integration())



        
          
        

    

  


  

      

          @spec state(data(), integer()) :: binary()


      


The whole integration state, as a binary of float64.
The default signature is mjSTATE_INTEGRATION, which is every element MuJoCo
has a slot for; state/2 takes any other mjtState combination, e.g.
ExMujoco.Types.State.physics() for just the generalized coordinates.

  



    

  
    
      
    
    
      state_size(model, signature \\ Types.State.integration())



        
          
        

    

  


  

      

          @spec state_size(model(), integer()) :: non_neg_integer()


      


How many float64 values a state signature holds.

  



  
    
      
    
    
      step(data)



        
          
        

    

  


  

      

          @spec step(data()) :: :ok


      


One simulation step — mj_step.

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

          @spec version() :: non_neg_integer()


      


The MuJoCo library's version, as MuJoCo numbers it: 4000001 is 4.0.1.

  


        

      


  

    
ExMujoco.Data 
    



      
The fields of mjData, read one at a time.
Each function is one call into MuJoCo that copies the field out, so the
answer is a value: it does not change under you when the next step runs.
	a scalar answers a number — narena/1 answers
an integer;
	an array answers an ExMujoco.Tensor, with the element type and the
shape, because a bare binary would have lost both;
	a field MuJoCo gives no extent to is not here at all, and
docs/coverage.md says which, and why.

The names are MuJoCo's own — geom_pos, qpos, efc_force — so the
documentation for a field is MuJoCo's documentation for that field.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        An mjData this process holds.



    





  
    Functions
  


    
      
        act(data)

      


        act — actuator activation (na x 1)



    


    
      
        act_dot(data)

      


        act_dot — time-derivative of actuator activation (na x 1)



    


    
      
        actuator_force(data)

      


        actuator_force — actuator force in actuation space (nout x 1)



    


    
      
        actuator_length(data)

      


        actuator_length — actuator lengths, one per force output (nout x 1)



    


    
      
        actuator_moment(data)

      


        actuator_moment — actuator moments (nJmom x 1)



    


    
      
        actuator_velocity(data)

      


        actuator_velocity — actuator velocities, one per force output (nout x 1)



    


    
      
        body_awake(data)

      


        body_awake — body sleep state (mjtSleepState) (nbody x 1)



    


    
      
        body_awake_ind(data)

      


        body_awake_ind — indices of awake and static bodies (nbody x 1)



    


    
      
        bvh_aabb_dyn(data)

      


        bvh_aabb_dyn — global bounding box (center, size) (nbvhdynamic x 6)



    


    
      
        bvh_active(data)

      


        bvh_active — was bounding volume checked for collision (nbvh x 1)



    


    
      
        cacc(data)

      


        cacc — com-based acceleration (nbody x 6)



    


    
      
        cam_xmat(data)

      


        cam_xmat — Cartesian camera orientation (ncam x 9)



    


    
      
        cam_xpos(data)

      


        cam_xpos — Cartesian camera position (ncam x 3)



    


    
      
        cdof(data)

      


        cdof — com-based motion axis of each dof (rot:lin) (nv x 6)



    


    
      
        cdof_dot(data)

      


        cdof_dot — time-derivative of cdof (rot:lin) (nv x 6)



    


    
      
        cfrc_ext(data)

      


        cfrc_ext — com-based external force on body (nbody x 6)



    


    
      
        cfrc_int(data)

      


        cfrc_int — com-based interaction force with parent (nbody x 6)



    


    
      
        cinert(data)

      


        cinert — com-based body inertia and mass (nbody x 10)



    


    
      
        crb(data)

      


        crb — com-based composite inertia and mass (nbody x 10)



    


    
      
        ctrl(data)

      


        ctrl — control (nu x 1)



    


    
      
        cvel(data)

      


        cvel — com-based velocity (rot:lin) (nbody x 6)



    


    
      
        dof_awake_ind(data)

      


        dof_awake_ind — indices of awake dofs (nv x 1)



    


    
      
        dof_island(data)

      


        dof_island — island id of this dof; -1: none (nv x 1)



    


    
      
        efc_AR(data)

      


        efc_AR — Jinv(M)J' + R (nA x 1)



    


    
      
        efc_AR_colind(data)

      


        efc_AR_colind — column indices in sparse AR (nA x 1)



    


    
      
        efc_AR_rowadr(data)

      


        efc_AR_rowadr — row start address in AR colind array (nefc x 1)



    


    
      
        efc_AR_rownnz(data)

      


        efc_AR_rownnz — number of non-zeros in AR (nefc x 1)



    


    
      
        efc_aref(data)

      


        efc_aref — reference pseudo-acceleration (nefc x 1)



    


    
      
        efc_b(data)

      


        efc_b — linear cost term: J*qacc_smooth - aref (nefc x 1)



    


    
      
        efc_D(data)

      


        efc_D — constraint mass (nefc x 1)



    


    
      
        efc_diagA(data)

      


        efc_diagA — diagonal of A matrix, approximate or exact (nefc x 1)



    


    
      
        efc_force(data)

      


        efc_force — constraint force in constraint space (nefc x 1)



    


    
      
        efc_frictionloss(data)

      


        efc_frictionloss — frictionloss (friction) (nefc x 1)



    


    
      
        efc_id(data)

      


        efc_id — id of object of specified type (nefc x 1)



    


    
      
        efc_island(data)

      


        efc_island — island id of this constraint (nefc x 1)



    


    
      
        efc_J(data)

      


        efc_J — constraint Jacobian (nJ x 1)



    


    
      
        efc_J_colind(data)

      


        efc_J_colind — column indices in constraint Jacobian (nJ x 1)



    


    
      
        efc_J_rowadr(data)

      


        efc_J_rowadr — row start address in colind array (nefc x 1)



    


    
      
        efc_J_rownnz(data)

      


        efc_J_rownnz — number of non-zeros in constraint Jacobian row (nefc x 1)



    


    
      
        efc_J_rowsuper(data)

      


        efc_J_rowsuper — number of subsequent rows in supernode (nefc x 1)



    


    
      
        efc_KBIP(data)

      


        efc_KBIP — stiffness, damping, impedance, imp' (nefc x 4)



    


    
      
        efc_margin(data)

      


        efc_margin — inclusion margin (contact) (nefc x 1)



    


    
      
        efc_pos(data)

      


        efc_pos — constraint position (equality, contact) (nefc x 1)



    


    
      
        efc_R(data)

      


        efc_R — inverse constraint mass (nefc x 1)



    


    
      
        efc_state(data)

      


        efc_state — constraint state (mjtConstraintState) (nefc x 1)



    


    
      
        efc_type(data)

      


        efc_type — constraint type (mjtConstraint) (nefc x 1)



    


    
      
        efc_vel(data)

      


        efc_vel — velocity in constraint space: J*qvel (nefc x 1)



    


    
      
        efc_Y(data)

      


        efc_Y — whitened Jacobian Y = J*M^(-1/2) (nY x 1)



    


    
      
        efc_Y_colind(data)

      


        efc_Y_colind — column indices in sparse Y (nY x 1)



    


    
      
        efc_Y_rowadr(data)

      


        efc_Y_rowadr — row start address in Y colind array (nefc x 1)



    


    
      
        efc_Y_rownnz(data)

      


        efc_Y_rownnz — number of non-zeros in Y row (nefc x 1)



    


    
      
        efm_active(data)

      


        efm_active — effective metric M+K: 0 off, 1 on, 2 on with general flex CSR



    


    
      
        efm_aid(data)

      


        efm_aid — ids of actuators with terms in the metric (nactuator x 1)



    


    
      
        efm_ak(data)

      


        efm_ak — actuator stiffness h*gp, aid indexed (nactuator x 1)



    


    
      
        efm_as(data)

      


        efm_as — actuator metric scale h^2gp + hgv, aid indexed (nactuator x 1)



    


    
      
        efm_c(data)

      


        efm_c — smooth-force shift hKqvel (nv x 1)



    


    
      
        efm_ca(data)

      


        efm_ca — actuation-stage smooth-force shift (nv x 1)



    


    
      
        efm_ck(data)

      


        efm_ck — diagonal stiffness h*k, for the smooth shift (nv x 1)



    


    
      
        efm_con_ind(data)

      


        efm_con_ind — contact rows, packed [nnz, conid, colind...] (nefmcon x 1)



    


    
      
        efm_con_val(data)

      


        efm_con_val — contact rows, packed [scale, force, val...] (nefmcon x 1)



    


    
      
        efm_diag(data)

      


        efm_diag — effective-metric diagonal hD + h^2K (nv x 1)



    


    
      
        efm_dofid(data)

      


        efm_dofid — block k -> dof address of its vertex triple (nefmdof x 1)



    


    
      
        efm_fluid(data)

      


        efm_fluid — fluid drag blocks in M's sparsity pattern (nC x 1)



    


    
      
        efm_K_colind(data)

      


        efm_K_colind — effective-stiffness CSR column indices (nefmK x 1)



    


    
      
        efm_K_rowadr(data)

      


        efm_K_rowadr — effective-stiffness CSR row addresses (nv x 1)



    


    
      
        efm_K_rownnz(data)

      


        efm_K_rownnz — effective-stiffness CSR row nonzeros (nv x 1)



    


    
      
        efm_K_val(data)

      


        efm_K_val — effective-stiffness CSR values (nefmK x 1)



    


    
      
        efm_L(data)

      


        efm_L — packed Cholesky factor of M+K or island lists (nefmL x 1)



    


    
      
        efm_sdiag(data)

      


        efm_sdiag — diagonal additions to M in the backbone (nv x 1)



    


    
      
        efm_tid(data)

      


        efm_tid — ids of tendons with terms in the metric (ntendon x 1)



    


    
      
        efm_tk(data)

      


        efm_tk — tendon stiffness h*k for shift, tid indexed (ntendon x 1)



    


    
      
        efm_ts(data)

      


        efm_ts — tendon metric scale h^2k + hb, tid indexed (ntendon x 1)



    


    
      
        energy(data)

      


        energy — potential, kinetic energy



    


    
      
        eq_active(data)

      


        eq_active — enable/disable constraints (neq x 1)



    


    
      
        flex_hessian_valid(data)

      


        flex_hessian_valid — Cartesian stretch Hessian cache is current (nflex x 1)



    


    
      
        flexedge_hessian(data)

      


        flexedge_hessian — oriented off-diagonal Hessian blocks (nflexedge x 9)



    


    
      
        flexedge_J(data)

      


        flexedge_J — flex edge Jacobian (nJfe x 1)



    


    
      
        flexedge_length(data)

      


        flexedge_length — flex edge lengths (nflexedge x 1)



    


    
      
        flexedge_velocity(data)

      


        flexedge_velocity — flex edge velocities (nflexedge x 1)



    


    
      
        flexelem_aabb(data)

      


        flexelem_aabb — flex element bounding boxes (center, size) (nflexelem x 6)



    


    
      
        flexelem_krot(data)

      


        flexelem_krot — corotated element stiffness (implicit only) (nflexstiffness x 1)



    


    
      
        flexvert_conage(data)

      


        flexvert_conage — flex contact age: <0 loaded, >0 steps since (nflexvert x 1)



    


    
      
        flexvert_hessian(data)

      


        flexvert_hessian — symmetric diagonal Hessian blocks (nflexvert x 6)



    


    
      
        flexvert_lambda(data)

      


        flexvert_lambda — flex contact multiplier (nflexvert x 1)



    


    
      
        flexvert_xpos(data)

      


        flexvert_xpos — Cartesian flex vertex positions (nflexvert x 3)



    


    
      
        flg_energypos(data)

      


        flg_energypos — has mj_energyPos been called



    


    
      
        flg_energyvel(data)

      


        flg_energyvel — has mj_energyVel been called



    


    
      
        flg_rnepost(data)

      


        flg_rnepost — has mj_rnePostConstraint been called



    


    
      
        flg_subtreevel(data)

      


        flg_subtreevel — has mj_subtreeVel been called



    


    
      
        geom_xmat(data)

      


        geom_xmat — Cartesian geom orientation (ngeom x 9)



    


    
      
        geom_xpos(data)

      


        geom_xpos — Cartesian geom position (ngeom x 3)



    


    
      
        geom_xquat(data)

      


        geom_xquat — Cartesian geom orientation (ngeom x 4)



    


    
      
        history(data)

      


        history — history buffer (nhistory x 1)



    


    
      
        iacc(data)

      


        iacc — acceleration (nidof x 1)



    


    
      
        iacc_smooth(data)

      


        iacc_smooth — unconstrained acceleration (nidof x 1)



    


    
      
        iefc_aref(data)

      


        iefc_aref — reference pseudo-acceleration (nefc x 1)



    


    
      
        iefc_D(data)

      


        iefc_D — constraint mass (nefc x 1)



    


    
      
        iefc_force(data)

      


        iefc_force — constraint force in constraint space (nefc x 1)



    


    
      
        iefc_frictionloss(data)

      


        iefc_frictionloss — frictionloss (friction) (nefc x 1)



    


    
      
        iefc_id(data)

      


        iefc_id — id of object of specified type (nefc x 1)



    


    
      
        iefc_R(data)

      


        iefc_R — inverse constraint mass (nefc x 1)



    


    
      
        iefc_state(data)

      


        iefc_state — constraint state (mjtConstraintState) (nefc x 1)



    


    
      
        iefc_type(data)

      


        iefc_type — constraint type (mjtConstraint) (nefc x 1)



    


    
      
        ifrc_constraint(data)

      


        ifrc_constraint — constraint force (nidof x 1)



    


    
      
        ifrc_smooth(data)

      


        ifrc_smooth — net unconstrained force (nidof x 1)



    


    
      
        island_dofadr(data)

      


        island_dofadr — island start address in dof vector (nisland x 1)



    


    
      
        island_idofadr(data)

      


        island_idofadr — island start address in idof vector (nisland x 1)



    


    
      
        island_iefcadr(data)

      


        island_iefcadr — start address in iefc vector (nisland x 1)



    


    
      
        island_itreeadr(data)

      


        island_itreeadr — island start address in itree vector (nisland x 1)



    


    
      
        island_ne(data)

      


        island_ne — number of equality constraints in island (nisland x 1)



    


    
      
        island_nefc(data)

      


        island_nefc — number of constraints in island (nisland x 1)



    


    
      
        island_nf(data)

      


        island_nf — number of friction constraints in island (nisland x 1)



    


    
      
        island_ntree(data)

      


        island_ntree — number of trees in this island (nisland x 1)



    


    
      
        island_nv(data)

      


        island_nv — number of dofs in this island (nisland x 1)



    


    
      
        light_xdir(data)

      


        light_xdir — Cartesian light direction (nlight x 3)



    


    
      
        light_xpos(data)

      


        light_xpos — Cartesian light position (nlight x 3)



    


    
      
        m(data)

      


        M — inertia (sparse) (nC x 1)



    


    
      
        map_dof2idof(data)

      


        map_dof2idof — map from dof to idof (nv x 1)



    


    
      
        map_efc2iefc(data)

      


        map_efc2iefc — map from efc to iefc (nefc x 1)



    


    
      
        map_idof2dof(data)

      


        map_idof2dof — map from idof to dof; >= nidof: unconstrained (nv x 1)



    


    
      
        map_iefc2efc(data)

      


        map_iefc2efc — map from iefc to efc (nefc x 1)



    


    
      
        map_itree2tree(data)

      


        map_itree2tree — map from itree to tree (ntree x 1)



    


    
      
        maxuse_arena(data)

      


        maxuse_arena — maximum arena allocation in bytes



    


    
      
        maxuse_con(data)

      


        maxuse_con — maximum number of contacts



    


    
      
        maxuse_efc(data)

      


        maxuse_efc — maximum number of scalar constraints



    


    
      
        maxuse_stack(data)

      


        maxuse_stack — maximum stack allocation in bytes (mutable)



    


    
      
        mocap_pos(data)

      


        mocap_pos — positions of mocap bodies (nmocap x 3)



    


    
      
        mocap_quat(data)

      


        mocap_quat — orientations of mocap bodies (nmocap x 4)



    


    
      
        moment_colind(data)

      


        moment_colind — column indices in sparse Jacobian (nJmom x 1)



    


    
      
        moment_rowadr(data)

      


        moment_rowadr — row start address in colind array (nout x 1)



    


    
      
        moment_rownnz(data)

      


        moment_rownnz — number of non-zeros in actuator_moment row (nout x 1)



    


    
      
        nA(data)

      


        nA — number of non-zeros in constraint inverse inertia matrix



    


    
      
        narena(data)

      


        narena — size of the arena in bytes (inclusive of the stack)



    


    
      
        nbody_awake(data)

      


        nbody_awake — number of awake dynamic and static bodies



    


    
      
        nbuffer(data)

      


        nbuffer — size of main buffer in bytes



    


    
      
        ncon(data)

      


        ncon — number of detected contacts



    


    
      
        ne(data)

      


        ne — number of equality constraints



    


    
      
        nefc(data)

      


        nefc — number of constraints



    


    
      
        nefmA(data)

      


        nefmA — number of actuators with terms in the metric



    


    
      
        nefmcon(data)

      


        nefmcon — packed length of the contact rank-1 rows



    


    
      
        nefmdof(data)

      


        nefmdof — number of covered vertex triples in the effective metric



    


    
      
        nefmK(data)

      


        nefmK — number of non-zeros in effective-stiffness CSR



    


    
      
        nefmL(data)

      


        nefmL — size of efm_L (packed Cholesky factor or island lists)



    


    
      
        nefmT(data)

      


        nefmT — number of tendons with terms in the metric



    


    
      
        nf(data)

      


        nf — number of friction constraints



    


    
      
        nidof(data)

      


        nidof — number of dofs in all islands



    


    
      
        nisland(data)

      


        nisland — number of detected constraint islands



    


    
      
        nJ(data)

      


        nJ — number of non-zeros in constraint Jacobian



    


    
      
        nl(data)

      


        nl — number of limit constraints



    


    
      
        nparent_awake(data)

      


        nparent_awake — number of bodies with awake parents



    


    
      
        nplugin(data)

      


        nplugin — number of plugin instances



    


    
      
        ntree_awake(data)

      


        ntree_awake — number of awake trees



    


    
      
        nv_awake(data)

      


        nv_awake — number of awake dofs



    


    
      
        nY(data)

      


        nY — number of non-zeros in constraint inverse inertia square root



    


    
      
        parena(data)

      


        parena — first available byte in arena



    


    
      
        parent_awake_ind(data)

      


        parent_awake_ind — indices of bodies with awake or static parents (nbody x 1)



    


    
      
        pbase(data)

      


        pbase — value of pstack when mj_markStack was last called (mutable)



    


    
      
        plastic(data)

      


        plastic — plastic state (nplastic x 1)



    


    
      
        plugin(data)

      


        plugin — copy of m->plugin, required for deletion (nplugin x 1)



    


    
      
        plugin_state(data)

      


        plugin_state — plugin state (npluginstate x 1)



    


    
      
        pstack(data)

      


        pstack — first available byte in stack (mutable)



    


    
      
        qacc(data)

      


        qacc — acceleration (nv x 1)



    


    
      
        qacc_smooth(data)

      


        qacc_smooth — unconstrained acceleration (nv x 1)



    


    
      
        qacc_warmstart(data)

      


        qacc_warmstart — acceleration used for warmstart (nv x 1)



    


    
      
        qDeriv(data)

      


        qDeriv — d (passive + actuator - bias) / d qvel (nD x 1)



    


    
      
        qfrc_actuator(data)

      


        qfrc_actuator — actuator force in joint space (nv x 1)



    


    
      
        qfrc_adhesion(data)

      


        qfrc_adhesion — passive contact adhesion force (nv x 1)



    


    
      
        qfrc_applied(data)

      


        qfrc_applied — applied generalized force (nv x 1)



    


    
      
        qfrc_bias(data)

      


        qfrc_bias — C(qpos,qvel) (nv x 1)



    


    
      
        qfrc_constraint(data)

      


        qfrc_constraint — constraint force (flag ipc: incl. flex contact) (nv x 1)



    


    
      
        qfrc_damper(data)

      


        qfrc_damper — passive damper force (nv x 1)



    


    
      
        qfrc_fluid(data)

      


        qfrc_fluid — passive fluid force (nv x 1)



    


    
      
        qfrc_gravcomp(data)

      


        qfrc_gravcomp — passive gravity compensation force (nv x 1)



    


    
      
        qfrc_inverse(data)

      


        qfrc_inverse — net external force; should equal



    


    
      
        qfrc_passive(data)

      


        qfrc_passive — total passive force (nv x 1)



    


    
      
        qfrc_smooth(data)

      


        qfrc_smooth — net unconstrained force (nv x 1)



    


    
      
        qfrc_spring(data)

      


        qfrc_spring — passive spring force (nv x 1)



    


    
      
        qH(data)

      


        qH — L'DL factorization of modified M (nC x 1)



    


    
      
        qHDiagInv(data)

      


        qHDiagInv — 1/diag(D) of modified M (nv x 1)



    


    
      
        qLD(data)

      


        qLD — L'DL factorization of M (sparse) (nC x 1)



    


    
      
        qLDiagInv(data)

      


        qLDiagInv — 1/diag(D) (nv x 1)



    


    
      
        qLU(data)

      


        qLU — sparse LU of (M - dt*qDeriv) (nD x 1)



    


    
      
        qpos(data)

      


        qpos — position (nq x 1)



    


    
      
        qvel(data)

      


        qvel — velocity (nv x 1)



    


    
      
        sensordata(data)

      


        sensordata — sensor data array (nsensordata x 1)



    


    
      
        site_xmat(data)

      


        site_xmat — Cartesian site orientation (nsite x 9)



    


    
      
        site_xpos(data)

      


        site_xpos — Cartesian site position (nsite x 3)



    


    
      
        site_xquat(data)

      


        site_xquat — Cartesian site orientation (nsite x 4)



    


    
      
        solver_fwdinv(data)

      


        solver_fwdinv — forward-inverse comparison: qfrc, efc



    


    
      
        solver_niter(data)

      


        solver_niter — number of solver iterations, per island



    


    
      
        solver_nnz(data)

      


        solver_nnz — number of nonzeros in solver matrix, per island



    


    
      
        subtree_angmom(data)

      


        subtree_angmom — angular momentum about subtree com (nbody x 3)



    


    
      
        subtree_com(data)

      


        subtree_com — center of mass of each subtree (nbody x 3)



    


    
      
        subtree_linvel(data)

      


        subtree_linvel — linear velocity of subtree com (nbody x 3)



    


    
      
        ten_J(data)

      


        ten_J — tendon Jacobian (nJten x 1)



    


    
      
        ten_length(data)

      


        ten_length — tendon lengths (ntendon x 1)



    


    
      
        ten_velocity(data)

      


        ten_velocity — tendon velocities (ntendon x 1)



    


    
      
        ten_wrapadr(data)

      


        ten_wrapadr — start address of tendon's path (ntendon x 1)



    


    
      
        ten_wrapnum(data)

      


        ten_wrapnum — number of wrap points in path (ntendon x 1)



    


    
      
        tendon_efcadr(data)

      


        tendon_efcadr — first efc address involving tendon; -1: none (ntendon x 1)



    


    
      
        threadlock(data)

      


        threadlock — disable stack freeing during threaded execution



    


    
      
        threadpool(data)

      


        threadpool — thread pool pointer



    


    
      
        time(data)

      


        time — simulation time



    


    
      
        tree_asleep(data)

      


        tree_asleep — <0: awake; >=0: index cycle of sleeping trees (ntree x 1)



    


    
      
        tree_awake(data)

      


        tree_awake — is tree awake; 0: asleep; 1: awake (ntree x 1)



    


    
      
        tree_island(data)

      


        tree_island — island id of this tree; -1: none (ntree x 1)



    


    
      
        userdata(data)

      


        userdata — user data, not touched by engine (nuserdata x 1)



    


    
      
        wrap_obj(data)

      


        wrap_obj — geom id; -1: site; -2: pulley (nwrap x 2)



    


    
      
        wrap_xpos(data)

      


        wrap_xpos — Cartesian 3D points in all paths (nwrap x 6)



    


    
      
        xanchor(data)

      


        xanchor — Cartesian position of joint anchor (njnt x 3)



    


    
      
        xaxis(data)

      


        xaxis — Cartesian joint axis (njnt x 3)



    


    
      
        xfrc_applied(data)

      


        xfrc_applied — applied Cartesian force/torque (nbody x 6)



    


    
      
        ximat(data)

      


        ximat — Cartesian orientation of body inertia (nbody x 9)



    


    
      
        xipos(data)

      


        xipos — Cartesian position of body com (nbody x 3)



    


    
      
        xiquat(data)

      


        xiquat — Cartesian orientation of body inertia (nbody x 4)



    


    
      
        xmat(data)

      


        xmat — Cartesian orientation of body frame (nbody x 9)



    


    
      
        xpos(data)

      


        xpos — Cartesian position of body frame (nbody x 3)



    


    
      
        xquat(data)

      


        xquat — Cartesian orientation of body frame (nbody x 4)



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: reference()


      


An mjData this process holds.

  


        

      

      
        Functions


        


  
    
      
    
    
      act(data)



        
          
        

    

  


  

      

          @spec act(t()) :: ExMujoco.Tensor.t()


      


act — actuator activation (na x 1)
mjtNum* in C, na × 1.

  



  
    
      
    
    
      act_dot(data)



        
          
        

    

  


  

      

          @spec act_dot(t()) :: ExMujoco.Tensor.t()


      


act_dot — time-derivative of actuator activation (na x 1)
mjtNum* in C, na × 1.

  



  
    
      
    
    
      actuator_force(data)



        
          
        

    

  


  

      

          @spec actuator_force(t()) :: ExMujoco.Tensor.t()


      


actuator_force — actuator force in actuation space (nout x 1)
mjtNum* in C, nout × 1.

  



  
    
      
    
    
      actuator_length(data)



        
          
        

    

  


  

      

          @spec actuator_length(t()) :: ExMujoco.Tensor.t()


      


actuator_length — actuator lengths, one per force output (nout x 1)
mjtNum* in C, nout × 1.

  



  
    
      
    
    
      actuator_moment(data)



        
          
        

    

  


  

      

          @spec actuator_moment(t()) :: ExMujoco.Tensor.t()


      


actuator_moment — actuator moments (nJmom x 1)
mjtNum* in C, nJmom × 1.

  



  
    
      
    
    
      actuator_velocity(data)



        
          
        

    

  


  

      

          @spec actuator_velocity(t()) :: ExMujoco.Tensor.t()


      


actuator_velocity — actuator velocities, one per force output (nout x 1)
mjtNum* in C, nout × 1.

  



  
    
      
    
    
      body_awake(data)



        
          
        

    

  


  

      

          @spec body_awake(t()) :: ExMujoco.Tensor.t()


      


body_awake — body sleep state (mjtSleepState) (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_awake_ind(data)



        
          
        

    

  


  

      

          @spec body_awake_ind(t()) :: ExMujoco.Tensor.t()


      


body_awake_ind — indices of awake and static bodies (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      bvh_aabb_dyn(data)



        
          
        

    

  


  

      

          @spec bvh_aabb_dyn(t()) :: ExMujoco.Tensor.t()


      


bvh_aabb_dyn — global bounding box (center, size) (nbvhdynamic x 6)
mjtNum* in C, nbvhdynamic × 6.

  



  
    
      
    
    
      bvh_active(data)



        
          
        

    

  


  

      

          @spec bvh_active(t()) :: ExMujoco.Tensor.t()


      


bvh_active — was bounding volume checked for collision (nbvh x 1)
mjtBool* in C, nbvh × 1.

  



  
    
      
    
    
      cacc(data)



        
          
        

    

  


  

      

          @spec cacc(t()) :: ExMujoco.Tensor.t()


      


cacc — com-based acceleration (nbody x 6)
mjtNum* in C, nbody × 6.

  



  
    
      
    
    
      cam_xmat(data)



        
          
        

    

  


  

      

          @spec cam_xmat(t()) :: ExMujoco.Tensor.t()


      


cam_xmat — Cartesian camera orientation (ncam x 9)
mjtNum* in C, ncam × 9.

  



  
    
      
    
    
      cam_xpos(data)



        
          
        

    

  


  

      

          @spec cam_xpos(t()) :: ExMujoco.Tensor.t()


      


cam_xpos — Cartesian camera position (ncam x 3)
mjtNum* in C, ncam × 3.

  



  
    
      
    
    
      cdof(data)



        
          
        

    

  


  

      

          @spec cdof(t()) :: ExMujoco.Tensor.t()


      


cdof — com-based motion axis of each dof (rot:lin) (nv x 6)
mjtNum* in C, nv × 6.

  



  
    
      
    
    
      cdof_dot(data)



        
          
        

    

  


  

      

          @spec cdof_dot(t()) :: ExMujoco.Tensor.t()


      


cdof_dot — time-derivative of cdof (rot:lin) (nv x 6)
mjtNum* in C, nv × 6.

  



  
    
      
    
    
      cfrc_ext(data)



        
          
        

    

  


  

      

          @spec cfrc_ext(t()) :: ExMujoco.Tensor.t()


      


cfrc_ext — com-based external force on body (nbody x 6)
mjtNum* in C, nbody × 6.

  



  
    
      
    
    
      cfrc_int(data)



        
          
        

    

  


  

      

          @spec cfrc_int(t()) :: ExMujoco.Tensor.t()


      


cfrc_int — com-based interaction force with parent (nbody x 6)
mjtNum* in C, nbody × 6.

  



  
    
      
    
    
      cinert(data)



        
          
        

    

  


  

      

          @spec cinert(t()) :: ExMujoco.Tensor.t()


      


cinert — com-based body inertia and mass (nbody x 10)
mjtNum* in C, nbody × 10.

  



  
    
      
    
    
      crb(data)



        
          
        

    

  


  

      

          @spec crb(t()) :: ExMujoco.Tensor.t()


      


crb — com-based composite inertia and mass (nbody x 10)
mjtNum* in C, nbody × 10.

  



  
    
      
    
    
      ctrl(data)



        
          
        

    

  


  

      

          @spec ctrl(t()) :: ExMujoco.Tensor.t()


      


ctrl — control (nu x 1)
mjtNum* in C, nu × 1.

  



  
    
      
    
    
      cvel(data)



        
          
        

    

  


  

      

          @spec cvel(t()) :: ExMujoco.Tensor.t()


      


cvel — com-based velocity (rot:lin) (nbody x 6)
mjtNum* in C, nbody × 6.

  



  
    
      
    
    
      dof_awake_ind(data)



        
          
        

    

  


  

      

          @spec dof_awake_ind(t()) :: ExMujoco.Tensor.t()


      


dof_awake_ind — indices of awake dofs (nv x 1)
int* in C, nv × 1.

  



  
    
      
    
    
      dof_island(data)



        
          
        

    

  


  

      

          @spec dof_island(t()) :: ExMujoco.Tensor.t()


      


dof_island — island id of this dof; -1: none (nv x 1)
int* in C, nv@model × 1.

  



  
    
      
    
    
      efc_AR(data)



        
          
        

    

  


  

      

          @spec efc_AR(t()) :: ExMujoco.Tensor.t()


      


efc_AR — Jinv(M)J' + R (nA x 1)
mjtNum* in C, nA@data × 1.

  



  
    
      
    
    
      efc_AR_colind(data)



        
          
        

    

  


  

      

          @spec efc_AR_colind(t()) :: ExMujoco.Tensor.t()


      


efc_AR_colind — column indices in sparse AR (nA x 1)
int* in C, nA@data × 1.

  



  
    
      
    
    
      efc_AR_rowadr(data)



        
          
        

    

  


  

      

          @spec efc_AR_rowadr(t()) :: ExMujoco.Tensor.t()


      


efc_AR_rowadr — row start address in AR colind array (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_AR_rownnz(data)



        
          
        

    

  


  

      

          @spec efc_AR_rownnz(t()) :: ExMujoco.Tensor.t()


      


efc_AR_rownnz — number of non-zeros in AR (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_aref(data)



        
          
        

    

  


  

      

          @spec efc_aref(t()) :: ExMujoco.Tensor.t()


      


efc_aref — reference pseudo-acceleration (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_b(data)



        
          
        

    

  


  

      

          @spec efc_b(t()) :: ExMujoco.Tensor.t()


      


efc_b — linear cost term: J*qacc_smooth - aref (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_D(data)



        
          
        

    

  


  

      

          @spec efc_D(t()) :: ExMujoco.Tensor.t()


      


efc_D — constraint mass (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_diagA(data)



        
          
        

    

  


  

      

          @spec efc_diagA(t()) :: ExMujoco.Tensor.t()


      


efc_diagA — diagonal of A matrix, approximate or exact (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_force(data)



        
          
        

    

  


  

      

          @spec efc_force(t()) :: ExMujoco.Tensor.t()


      


efc_force — constraint force in constraint space (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_frictionloss(data)



        
          
        

    

  


  

      

          @spec efc_frictionloss(t()) :: ExMujoco.Tensor.t()


      


efc_frictionloss — frictionloss (friction) (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_id(data)



        
          
        

    

  


  

      

          @spec efc_id(t()) :: ExMujoco.Tensor.t()


      


efc_id — id of object of specified type (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_island(data)



        
          
        

    

  


  

      

          @spec efc_island(t()) :: ExMujoco.Tensor.t()


      


efc_island — island id of this constraint (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_J(data)



        
          
        

    

  


  

      

          @spec efc_J(t()) :: ExMujoco.Tensor.t()


      


efc_J — constraint Jacobian (nJ x 1)
mjtNum* in C, nJ@data × 1.

  



  
    
      
    
    
      efc_J_colind(data)



        
          
        

    

  


  

      

          @spec efc_J_colind(t()) :: ExMujoco.Tensor.t()


      


efc_J_colind — column indices in constraint Jacobian (nJ x 1)
int* in C, nJ@data × 1.

  



  
    
      
    
    
      efc_J_rowadr(data)



        
          
        

    

  


  

      

          @spec efc_J_rowadr(t()) :: ExMujoco.Tensor.t()


      


efc_J_rowadr — row start address in colind array (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_J_rownnz(data)



        
          
        

    

  


  

      

          @spec efc_J_rownnz(t()) :: ExMujoco.Tensor.t()


      


efc_J_rownnz — number of non-zeros in constraint Jacobian row (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_J_rowsuper(data)



        
          
        

    

  


  

      

          @spec efc_J_rowsuper(t()) :: ExMujoco.Tensor.t()


      


efc_J_rowsuper — number of subsequent rows in supernode (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_KBIP(data)



        
          
        

    

  


  

      

          @spec efc_KBIP(t()) :: ExMujoco.Tensor.t()


      


efc_KBIP — stiffness, damping, impedance, imp' (nefc x 4)
mjtNum* in C, nefc@data × 4.

  



  
    
      
    
    
      efc_margin(data)



        
          
        

    

  


  

      

          @spec efc_margin(t()) :: ExMujoco.Tensor.t()


      


efc_margin — inclusion margin (contact) (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_pos(data)



        
          
        

    

  


  

      

          @spec efc_pos(t()) :: ExMujoco.Tensor.t()


      


efc_pos — constraint position (equality, contact) (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_R(data)



        
          
        

    

  


  

      

          @spec efc_R(t()) :: ExMujoco.Tensor.t()


      


efc_R — inverse constraint mass (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_state(data)



        
          
        

    

  


  

      

          @spec efc_state(t()) :: ExMujoco.Tensor.t()


      


efc_state — constraint state (mjtConstraintState) (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_type(data)



        
          
        

    

  


  

      

          @spec efc_type(t()) :: ExMujoco.Tensor.t()


      


efc_type — constraint type (mjtConstraint) (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_vel(data)



        
          
        

    

  


  

      

          @spec efc_vel(t()) :: ExMujoco.Tensor.t()


      


efc_vel — velocity in constraint space: J*qvel (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_Y(data)



        
          
        

    

  


  

      

          @spec efc_Y(t()) :: ExMujoco.Tensor.t()


      


efc_Y — whitened Jacobian Y = J*M^(-1/2) (nY x 1)
mjtNum* in C, nY@data × 1.

  



  
    
      
    
    
      efc_Y_colind(data)



        
          
        

    

  


  

      

          @spec efc_Y_colind(t()) :: ExMujoco.Tensor.t()


      


efc_Y_colind — column indices in sparse Y (nY x 1)
int* in C, nY@data × 1.

  



  
    
      
    
    
      efc_Y_rowadr(data)



        
          
        

    

  


  

      

          @spec efc_Y_rowadr(t()) :: ExMujoco.Tensor.t()


      


efc_Y_rowadr — row start address in Y colind array (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      efc_Y_rownnz(data)



        
          
        

    

  


  

      

          @spec efc_Y_rownnz(t()) :: ExMujoco.Tensor.t()


      


efc_Y_rownnz — number of non-zeros in Y row (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      efm_active(data)



        
          
        

    

  


  

      

          @spec efm_active(t()) :: integer()


      


efm_active — effective metric M+K: 0 off, 1 on, 2 on with general flex CSR
int in C, read as an integer.

  



  
    
      
    
    
      efm_aid(data)



        
          
        

    

  


  

      

          @spec efm_aid(t()) :: ExMujoco.Tensor.t()


      


efm_aid — ids of actuators with terms in the metric (nactuator x 1)
int* in C, nactuator@model × 1.

  



  
    
      
    
    
      efm_ak(data)



        
          
        

    

  


  

      

          @spec efm_ak(t()) :: ExMujoco.Tensor.t()


      


efm_ak — actuator stiffness h*gp, aid indexed (nactuator x 1)
mjtNum* in C, nactuator@model × 1.

  



  
    
      
    
    
      efm_as(data)



        
          
        

    

  


  

      

          @spec efm_as(t()) :: ExMujoco.Tensor.t()


      


efm_as — actuator metric scale h^2gp + hgv, aid indexed (nactuator x 1)
mjtNum* in C, nactuator@model × 1.

  



  
    
      
    
    
      efm_c(data)



        
          
        

    

  


  

      

          @spec efm_c(t()) :: ExMujoco.Tensor.t()


      


efm_c — smooth-force shift hKqvel (nv x 1)
mjtNum* in C, nv@model × 1.

  



  
    
      
    
    
      efm_ca(data)



        
          
        

    

  


  

      

          @spec efm_ca(t()) :: ExMujoco.Tensor.t()


      


efm_ca — actuation-stage smooth-force shift (nv x 1)
mjtNum* in C, nv@model × 1.

  



  
    
      
    
    
      efm_ck(data)



        
          
        

    

  


  

      

          @spec efm_ck(t()) :: ExMujoco.Tensor.t()


      


efm_ck — diagonal stiffness h*k, for the smooth shift (nv x 1)
mjtNum* in C, nv@model × 1.

  



  
    
      
    
    
      efm_con_ind(data)



        
          
        

    

  


  

      

          @spec efm_con_ind(t()) :: ExMujoco.Tensor.t()


      


efm_con_ind — contact rows, packed [nnz, conid, colind...] (nefmcon x 1)
int* in C, nefmcon@data × 1.

  



  
    
      
    
    
      efm_con_val(data)



        
          
        

    

  


  

      

          @spec efm_con_val(t()) :: ExMujoco.Tensor.t()


      


efm_con_val — contact rows, packed [scale, force, val...] (nefmcon x 1)
mjtNum* in C, nefmcon@data × 1.

  



  
    
      
    
    
      efm_diag(data)



        
          
        

    

  


  

      

          @spec efm_diag(t()) :: ExMujoco.Tensor.t()


      


efm_diag — effective-metric diagonal hD + h^2K (nv x 1)
mjtNum* in C, nv@model × 1.

  



  
    
      
    
    
      efm_dofid(data)



        
          
        

    

  


  

      

          @spec efm_dofid(t()) :: ExMujoco.Tensor.t()


      


efm_dofid — block k -> dof address of its vertex triple (nefmdof x 1)
int* in C, nefmdof@data × 1.

  



  
    
      
    
    
      efm_fluid(data)



        
          
        

    

  


  

      

          @spec efm_fluid(t()) :: ExMujoco.Tensor.t()


      


efm_fluid — fluid drag blocks in M's sparsity pattern (nC x 1)
mjtNum* in C, nC@model × 1.

  



  
    
      
    
    
      efm_K_colind(data)



        
          
        

    

  


  

      

          @spec efm_K_colind(t()) :: ExMujoco.Tensor.t()


      


efm_K_colind — effective-stiffness CSR column indices (nefmK x 1)
int* in C, nefmK@data × 1.

  



  
    
      
    
    
      efm_K_rowadr(data)



        
          
        

    

  


  

      

          @spec efm_K_rowadr(t()) :: ExMujoco.Tensor.t()


      


efm_K_rowadr — effective-stiffness CSR row addresses (nv x 1)
int* in C, nv@model × 1.

  



  
    
      
    
    
      efm_K_rownnz(data)



        
          
        

    

  


  

      

          @spec efm_K_rownnz(t()) :: ExMujoco.Tensor.t()


      


efm_K_rownnz — effective-stiffness CSR row nonzeros (nv x 1)
int* in C, nv@model × 1.

  



  
    
      
    
    
      efm_K_val(data)



        
          
        

    

  


  

      

          @spec efm_K_val(t()) :: ExMujoco.Tensor.t()


      


efm_K_val — effective-stiffness CSR values (nefmK x 1)
mjtNum* in C, nefmK@data × 1.

  



  
    
      
    
    
      efm_L(data)



        
          
        

    

  


  

      

          @spec efm_L(t()) :: ExMujoco.Tensor.t()


      


efm_L — packed Cholesky factor of M+K or island lists (nefmL x 1)
mjtNum* in C, nefmL@data × 1.

  



  
    
      
    
    
      efm_sdiag(data)



        
          
        

    

  


  

      

          @spec efm_sdiag(t()) :: ExMujoco.Tensor.t()


      


efm_sdiag — diagonal additions to M in the backbone (nv x 1)
mjtNum* in C, nv@model × 1.

  



  
    
      
    
    
      efm_tid(data)



        
          
        

    

  


  

      

          @spec efm_tid(t()) :: ExMujoco.Tensor.t()


      


efm_tid — ids of tendons with terms in the metric (ntendon x 1)
int* in C, ntendon@model × 1.

  



  
    
      
    
    
      efm_tk(data)



        
          
        

    

  


  

      

          @spec efm_tk(t()) :: ExMujoco.Tensor.t()


      


efm_tk — tendon stiffness h*k for shift, tid indexed (ntendon x 1)
mjtNum* in C, ntendon@model × 1.

  



  
    
      
    
    
      efm_ts(data)



        
          
        

    

  


  

      

          @spec efm_ts(t()) :: ExMujoco.Tensor.t()


      


efm_ts — tendon metric scale h^2k + hb, tid indexed (ntendon x 1)
mjtNum* in C, ntendon@model × 1.

  



  
    
      
    
    
      energy(data)



        
          
        

    

  


  

      

          @spec energy(t()) :: ExMujoco.Tensor.t()


      


energy — potential, kinetic energy
mjtNum in C, 2 × 1.

  



  
    
      
    
    
      eq_active(data)



        
          
        

    

  


  

      

          @spec eq_active(t()) :: ExMujoco.Tensor.t()


      


eq_active — enable/disable constraints (neq x 1)
mjtBool* in C, neq × 1.

  



  
    
      
    
    
      flex_hessian_valid(data)



        
          
        

    

  


  

      

          @spec flex_hessian_valid(t()) :: ExMujoco.Tensor.t()


      


flex_hessian_valid — Cartesian stretch Hessian cache is current (nflex x 1)
mjtBool* in C, nflex × 1.

  



  
    
      
    
    
      flexedge_hessian(data)



        
          
        

    

  


  

      

          @spec flexedge_hessian(t()) :: ExMujoco.Tensor.t()


      


flexedge_hessian — oriented off-diagonal Hessian blocks (nflexedge x 9)
mjtNum* in C, nflexedge × 9.

  



  
    
      
    
    
      flexedge_J(data)



        
          
        

    

  


  

      

          @spec flexedge_J(t()) :: ExMujoco.Tensor.t()


      


flexedge_J — flex edge Jacobian (nJfe x 1)
mjtNum* in C, nJfe × 1.

  



  
    
      
    
    
      flexedge_length(data)



        
          
        

    

  


  

      

          @spec flexedge_length(t()) :: ExMujoco.Tensor.t()


      


flexedge_length — flex edge lengths (nflexedge x 1)
mjtNum* in C, nflexedge × 1.

  



  
    
      
    
    
      flexedge_velocity(data)



        
          
        

    

  


  

      

          @spec flexedge_velocity(t()) :: ExMujoco.Tensor.t()


      


flexedge_velocity — flex edge velocities (nflexedge x 1)
mjtNum* in C, nflexedge × 1.

  



  
    
      
    
    
      flexelem_aabb(data)



        
          
        

    

  


  

      

          @spec flexelem_aabb(t()) :: ExMujoco.Tensor.t()


      


flexelem_aabb — flex element bounding boxes (center, size) (nflexelem x 6)
mjtNum* in C, nflexelem × 6.

  



  
    
      
    
    
      flexelem_krot(data)



        
          
        

    

  


  

      

          @spec flexelem_krot(t()) :: ExMujoco.Tensor.t()


      


flexelem_krot — corotated element stiffness (implicit only) (nflexstiffness x 1)
mjtNum* in C, nflexstiffness × 1.

  



  
    
      
    
    
      flexvert_conage(data)



        
          
        

    

  


  

      

          @spec flexvert_conage(t()) :: ExMujoco.Tensor.t()


      


flexvert_conage — flex contact age: <0 loaded, >0 steps since (nflexvert x 1)
int* in C, nflexvert × 1.

  



  
    
      
    
    
      flexvert_hessian(data)



        
          
        

    

  


  

      

          @spec flexvert_hessian(t()) :: ExMujoco.Tensor.t()


      


flexvert_hessian — symmetric diagonal Hessian blocks (nflexvert x 6)
mjtNum* in C, nflexvert × 6.

  



  
    
      
    
    
      flexvert_lambda(data)



        
          
        

    

  


  

      

          @spec flexvert_lambda(t()) :: ExMujoco.Tensor.t()


      


flexvert_lambda — flex contact multiplier (nflexvert x 1)
mjtNum* in C, nflexvert × 1.

  



  
    
      
    
    
      flexvert_xpos(data)



        
          
        

    

  


  

      

          @spec flexvert_xpos(t()) :: ExMujoco.Tensor.t()


      


flexvert_xpos — Cartesian flex vertex positions (nflexvert x 3)
mjtNum* in C, nflexvert × 3.

  



  
    
      
    
    
      flg_energypos(data)



        
          
        

    

  


  

      

          @spec flg_energypos(t()) :: integer()


      


flg_energypos — has mj_energyPos been called
mjtBool in C, read as an integer.

  



  
    
      
    
    
      flg_energyvel(data)



        
          
        

    

  


  

      

          @spec flg_energyvel(t()) :: integer()


      


flg_energyvel — has mj_energyVel been called
mjtBool in C, read as an integer.

  



  
    
      
    
    
      flg_rnepost(data)



        
          
        

    

  


  

      

          @spec flg_rnepost(t()) :: integer()


      


flg_rnepost — has mj_rnePostConstraint been called
mjtBool in C, read as an integer.

  



  
    
      
    
    
      flg_subtreevel(data)



        
          
        

    

  


  

      

          @spec flg_subtreevel(t()) :: integer()


      


flg_subtreevel — has mj_subtreeVel been called
mjtBool in C, read as an integer.

  



  
    
      
    
    
      geom_xmat(data)



        
          
        

    

  


  

      

          @spec geom_xmat(t()) :: ExMujoco.Tensor.t()


      


geom_xmat — Cartesian geom orientation (ngeom x 9)
mjtNum* in C, ngeom × 9.

  



  
    
      
    
    
      geom_xpos(data)



        
          
        

    

  


  

      

          @spec geom_xpos(t()) :: ExMujoco.Tensor.t()


      


geom_xpos — Cartesian geom position (ngeom x 3)
mjtNum* in C, ngeom × 3.

  



  
    
      
    
    
      geom_xquat(data)



        
          
        

    

  


  

      

          @spec geom_xquat(t()) :: ExMujoco.Tensor.t()


      


geom_xquat — Cartesian geom orientation (ngeom x 4)
mjtNum* in C, ngeom × 4.

  



  
    
      
    
    
      history(data)



        
          
        

    

  


  

      

          @spec history(t()) :: ExMujoco.Tensor.t()


      


history — history buffer (nhistory x 1)
mjtNum* in C, nhistory × 1.

  



  
    
      
    
    
      iacc(data)



        
          
        

    

  


  

      

          @spec iacc(t()) :: ExMujoco.Tensor.t()


      


iacc — acceleration (nidof x 1)
mjtNum* in C, nidof@data × 1.

  



  
    
      
    
    
      iacc_smooth(data)



        
          
        

    

  


  

      

          @spec iacc_smooth(t()) :: ExMujoco.Tensor.t()


      


iacc_smooth — unconstrained acceleration (nidof x 1)
mjtNum* in C, nidof@data × 1.

  



  
    
      
    
    
      iefc_aref(data)



        
          
        

    

  


  

      

          @spec iefc_aref(t()) :: ExMujoco.Tensor.t()


      


iefc_aref — reference pseudo-acceleration (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      iefc_D(data)



        
          
        

    

  


  

      

          @spec iefc_D(t()) :: ExMujoco.Tensor.t()


      


iefc_D — constraint mass (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      iefc_force(data)



        
          
        

    

  


  

      

          @spec iefc_force(t()) :: ExMujoco.Tensor.t()


      


iefc_force — constraint force in constraint space (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      iefc_frictionloss(data)



        
          
        

    

  


  

      

          @spec iefc_frictionloss(t()) :: ExMujoco.Tensor.t()


      


iefc_frictionloss — frictionloss (friction) (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      iefc_id(data)



        
          
        

    

  


  

      

          @spec iefc_id(t()) :: ExMujoco.Tensor.t()


      


iefc_id — id of object of specified type (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      iefc_R(data)



        
          
        

    

  


  

      

          @spec iefc_R(t()) :: ExMujoco.Tensor.t()


      


iefc_R — inverse constraint mass (nefc x 1)
mjtNum* in C, nefc@data × 1.

  



  
    
      
    
    
      iefc_state(data)



        
          
        

    

  


  

      

          @spec iefc_state(t()) :: ExMujoco.Tensor.t()


      


iefc_state — constraint state (mjtConstraintState) (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      iefc_type(data)



        
          
        

    

  


  

      

          @spec iefc_type(t()) :: ExMujoco.Tensor.t()


      


iefc_type — constraint type (mjtConstraint) (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      ifrc_constraint(data)



        
          
        

    

  


  

      

          @spec ifrc_constraint(t()) :: ExMujoco.Tensor.t()


      


ifrc_constraint — constraint force (nidof x 1)
mjtNum* in C, nidof@data × 1.

  



  
    
      
    
    
      ifrc_smooth(data)



        
          
        

    

  


  

      

          @spec ifrc_smooth(t()) :: ExMujoco.Tensor.t()


      


ifrc_smooth — net unconstrained force (nidof x 1)
mjtNum* in C, nidof@data × 1.

  



  
    
      
    
    
      island_dofadr(data)



        
          
        

    

  


  

      

          @spec island_dofadr(t()) :: ExMujoco.Tensor.t()


      


island_dofadr — island start address in dof vector (nisland x 1)
int* in C, nisland@data × 1.

  



  
    
      
    
    
      island_idofadr(data)



        
          
        

    

  


  

      

          @spec island_idofadr(t()) :: ExMujoco.Tensor.t()


      


island_idofadr — island start address in idof vector (nisland x 1)
int* in C, nisland@data × 1.

  



  
    
      
    
    
      island_iefcadr(data)



        
          
        

    

  


  

      

          @spec island_iefcadr(t()) :: ExMujoco.Tensor.t()


      


island_iefcadr — start address in iefc vector (nisland x 1)
int* in C, nisland@data × 1.

  



  
    
      
    
    
      island_itreeadr(data)



        
          
        

    

  


  

      

          @spec island_itreeadr(t()) :: ExMujoco.Tensor.t()


      


island_itreeadr — island start address in itree vector (nisland x 1)
int* in C, nisland@data × 1.

  



  
    
      
    
    
      island_ne(data)



        
          
        

    

  


  

      

          @spec island_ne(t()) :: ExMujoco.Tensor.t()


      


island_ne — number of equality constraints in island (nisland x 1)
int* in C, nisland@data × 1.

  



  
    
      
    
    
      island_nefc(data)



        
          
        

    

  


  

      

          @spec island_nefc(t()) :: ExMujoco.Tensor.t()


      


island_nefc — number of constraints in island (nisland x 1)
int* in C, nisland@data × 1.

  



  
    
      
    
    
      island_nf(data)



        
          
        

    

  


  

      

          @spec island_nf(t()) :: ExMujoco.Tensor.t()


      


island_nf — number of friction constraints in island (nisland x 1)
int* in C, nisland@data × 1.

  



  
    
      
    
    
      island_ntree(data)



        
          
        

    

  


  

      

          @spec island_ntree(t()) :: ExMujoco.Tensor.t()


      


island_ntree — number of trees in this island (nisland x 1)
int* in C, nisland@data × 1.

  



  
    
      
    
    
      island_nv(data)



        
          
        

    

  


  

      

          @spec island_nv(t()) :: ExMujoco.Tensor.t()


      


island_nv — number of dofs in this island (nisland x 1)
int* in C, nisland@data × 1.

  



  
    
      
    
    
      light_xdir(data)



        
          
        

    

  


  

      

          @spec light_xdir(t()) :: ExMujoco.Tensor.t()


      


light_xdir — Cartesian light direction (nlight x 3)
mjtNum* in C, nlight × 3.

  



  
    
      
    
    
      light_xpos(data)



        
          
        

    

  


  

      

          @spec light_xpos(t()) :: ExMujoco.Tensor.t()


      


light_xpos — Cartesian light position (nlight x 3)
mjtNum* in C, nlight × 3.

  



  
    
      
    
    
      m(data)



        
          
        

    

  


  

      

          @spec m(t()) :: ExMujoco.Tensor.t()


      


M — inertia (sparse) (nC x 1)
mjtNum* in C, nC × 1.

  



  
    
      
    
    
      map_dof2idof(data)



        
          
        

    

  


  

      

          @spec map_dof2idof(t()) :: ExMujoco.Tensor.t()


      


map_dof2idof — map from dof to idof (nv x 1)
int* in C, nv@model × 1.

  



  
    
      
    
    
      map_efc2iefc(data)



        
          
        

    

  


  

      

          @spec map_efc2iefc(t()) :: ExMujoco.Tensor.t()


      


map_efc2iefc — map from efc to iefc (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      map_idof2dof(data)



        
          
        

    

  


  

      

          @spec map_idof2dof(t()) :: ExMujoco.Tensor.t()


      


map_idof2dof — map from idof to dof; >= nidof: unconstrained (nv x 1)
int* in C, nv@model × 1.

  



  
    
      
    
    
      map_iefc2efc(data)



        
          
        

    

  


  

      

          @spec map_iefc2efc(t()) :: ExMujoco.Tensor.t()


      


map_iefc2efc — map from iefc to efc (nefc x 1)
int* in C, nefc@data × 1.

  



  
    
      
    
    
      map_itree2tree(data)



        
          
        

    

  


  

      

          @spec map_itree2tree(t()) :: ExMujoco.Tensor.t()


      


map_itree2tree — map from itree to tree (ntree x 1)
int* in C, ntree@model × 1.

  



  
    
      
    
    
      maxuse_arena(data)



        
          
        

    

  


  

      

          @spec maxuse_arena(t()) :: integer()


      


maxuse_arena — maximum arena allocation in bytes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      maxuse_con(data)



        
          
        

    

  


  

      

          @spec maxuse_con(t()) :: integer()


      


maxuse_con — maximum number of contacts
int in C, read as an integer.

  



  
    
      
    
    
      maxuse_efc(data)



        
          
        

    

  


  

      

          @spec maxuse_efc(t()) :: integer()


      


maxuse_efc — maximum number of scalar constraints
int in C, read as an integer.

  



  
    
      
    
    
      maxuse_stack(data)



        
          
        

    

  


  

      

          @spec maxuse_stack(t()) :: integer()


      


maxuse_stack — maximum stack allocation in bytes (mutable)
mjtSize in C, read as an integer.

  



  
    
      
    
    
      mocap_pos(data)



        
          
        

    

  


  

      

          @spec mocap_pos(t()) :: ExMujoco.Tensor.t()


      


mocap_pos — positions of mocap bodies (nmocap x 3)
mjtNum* in C, nmocap × 3.

  



  
    
      
    
    
      mocap_quat(data)



        
          
        

    

  


  

      

          @spec mocap_quat(t()) :: ExMujoco.Tensor.t()


      


mocap_quat — orientations of mocap bodies (nmocap x 4)
mjtNum* in C, nmocap × 4.

  



  
    
      
    
    
      moment_colind(data)



        
          
        

    

  


  

      

          @spec moment_colind(t()) :: ExMujoco.Tensor.t()


      


moment_colind — column indices in sparse Jacobian (nJmom x 1)
int* in C, nJmom × 1.

  



  
    
      
    
    
      moment_rowadr(data)



        
          
        

    

  


  

      

          @spec moment_rowadr(t()) :: ExMujoco.Tensor.t()


      


moment_rowadr — row start address in colind array (nout x 1)
int* in C, nout × 1.

  



  
    
      
    
    
      moment_rownnz(data)



        
          
        

    

  


  

      

          @spec moment_rownnz(t()) :: ExMujoco.Tensor.t()


      


moment_rownnz — number of non-zeros in actuator_moment row (nout x 1)
int* in C, nout × 1.

  



  
    
      
    
    
      nA(data)



        
          
        

    

  


  

      

          @spec nA(t()) :: integer()


      


nA — number of non-zeros in constraint inverse inertia matrix
int in C, read as an integer.

  



  
    
      
    
    
      narena(data)



        
          
        

    

  


  

      

          @spec narena(t()) :: integer()


      


narena — size of the arena in bytes (inclusive of the stack)
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nbody_awake(data)



        
          
        

    

  


  

      

          @spec nbody_awake(t()) :: integer()


      


nbody_awake — number of awake dynamic and static bodies
int in C, read as an integer.

  



  
    
      
    
    
      nbuffer(data)



        
          
        

    

  


  

      

          @spec nbuffer(t()) :: integer()


      


nbuffer — size of main buffer in bytes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      ncon(data)



        
          
        

    

  


  

      

          @spec ncon(t()) :: integer()


      


ncon — number of detected contacts
int in C, read as an integer.

  



  
    
      
    
    
      ne(data)



        
          
        

    

  


  

      

          @spec ne(t()) :: integer()


      


ne — number of equality constraints
int in C, read as an integer.

  



  
    
      
    
    
      nefc(data)



        
          
        

    

  


  

      

          @spec nefc(t()) :: integer()


      


nefc — number of constraints
int in C, read as an integer.

  



  
    
      
    
    
      nefmA(data)



        
          
        

    

  


  

      

          @spec nefmA(t()) :: integer()


      


nefmA — number of actuators with terms in the metric
int in C, read as an integer.

  



  
    
      
    
    
      nefmcon(data)



        
          
        

    

  


  

      

          @spec nefmcon(t()) :: integer()


      


nefmcon — packed length of the contact rank-1 rows
int in C, read as an integer.

  



  
    
      
    
    
      nefmdof(data)



        
          
        

    

  


  

      

          @spec nefmdof(t()) :: integer()


      


nefmdof — number of covered vertex triples in the effective metric
int in C, read as an integer.

  



  
    
      
    
    
      nefmK(data)



        
          
        

    

  


  

      

          @spec nefmK(t()) :: integer()


      


nefmK — number of non-zeros in effective-stiffness CSR
int in C, read as an integer.

  



  
    
      
    
    
      nefmL(data)



        
          
        

    

  


  

      

          @spec nefmL(t()) :: integer()


      


nefmL — size of efm_L (packed Cholesky factor or island lists)
int in C, read as an integer.

  



  
    
      
    
    
      nefmT(data)



        
          
        

    

  


  

      

          @spec nefmT(t()) :: integer()


      


nefmT — number of tendons with terms in the metric
int in C, read as an integer.

  



  
    
      
    
    
      nf(data)



        
          
        

    

  


  

      

          @spec nf(t()) :: integer()


      


nf — number of friction constraints
int in C, read as an integer.

  



  
    
      
    
    
      nidof(data)



        
          
        

    

  


  

      

          @spec nidof(t()) :: integer()


      


nidof — number of dofs in all islands
int in C, read as an integer.

  



  
    
      
    
    
      nisland(data)



        
          
        

    

  


  

      

          @spec nisland(t()) :: integer()


      


nisland — number of detected constraint islands
int in C, read as an integer.

  



  
    
      
    
    
      nJ(data)



        
          
        

    

  


  

      

          @spec nJ(t()) :: integer()


      


nJ — number of non-zeros in constraint Jacobian
int in C, read as an integer.

  



  
    
      
    
    
      nl(data)



        
          
        

    

  


  

      

          @spec nl(t()) :: integer()


      


nl — number of limit constraints
int in C, read as an integer.

  



  
    
      
    
    
      nparent_awake(data)



        
          
        

    

  


  

      

          @spec nparent_awake(t()) :: integer()


      


nparent_awake — number of bodies with awake parents
int in C, read as an integer.

  



  
    
      
    
    
      nplugin(data)



        
          
        

    

  


  

      

          @spec nplugin(t()) :: integer()


      


nplugin — number of plugin instances
int in C, read as an integer.

  



  
    
      
    
    
      ntree_awake(data)



        
          
        

    

  


  

      

          @spec ntree_awake(t()) :: integer()


      


ntree_awake — number of awake trees
int in C, read as an integer.

  



  
    
      
    
    
      nv_awake(data)



        
          
        

    

  


  

      

          @spec nv_awake(t()) :: integer()


      


nv_awake — number of awake dofs
int in C, read as an integer.

  



  
    
      
    
    
      nY(data)



        
          
        

    

  


  

      

          @spec nY(t()) :: integer()


      


nY — number of non-zeros in constraint inverse inertia square root
int in C, read as an integer.

  



  
    
      
    
    
      parena(data)



        
          
        

    

  


  

      

          @spec parena(t()) :: integer()


      


parena — first available byte in arena
size_t in C, read as an integer.

  



  
    
      
    
    
      parent_awake_ind(data)



        
          
        

    

  


  

      

          @spec parent_awake_ind(t()) :: ExMujoco.Tensor.t()


      


parent_awake_ind — indices of bodies with awake or static parents (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      pbase(data)



        
          
        

    

  


  

      

          @spec pbase(t()) :: integer()


      


pbase — value of pstack when mj_markStack was last called (mutable)
size_t in C, read as an integer.

  



  
    
      
    
    
      plastic(data)



        
          
        

    

  


  

      

          @spec plastic(t()) :: ExMujoco.Tensor.t()


      


plastic — plastic state (nplastic x 1)
mjtNum* in C, nplastic × 1.

  



  
    
      
    
    
      plugin(data)



        
          
        

    

  


  

      

          @spec plugin(t()) :: ExMujoco.Tensor.t()


      


plugin — copy of m->plugin, required for deletion (nplugin x 1)
int* in C, nplugin × 1.

  



  
    
      
    
    
      plugin_state(data)



        
          
        

    

  


  

      

          @spec plugin_state(t()) :: ExMujoco.Tensor.t()


      


plugin_state — plugin state (npluginstate x 1)
mjtNum* in C, npluginstate × 1.

  



  
    
      
    
    
      pstack(data)



        
          
        

    

  


  

      

          @spec pstack(t()) :: integer()


      


pstack — first available byte in stack (mutable)
size_t in C, read as an integer.

  



  
    
      
    
    
      qacc(data)



        
          
        

    

  


  

      

          @spec qacc(t()) :: ExMujoco.Tensor.t()


      


qacc — acceleration (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qacc_smooth(data)



        
          
        

    

  


  

      

          @spec qacc_smooth(t()) :: ExMujoco.Tensor.t()


      


qacc_smooth — unconstrained acceleration (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qacc_warmstart(data)



        
          
        

    

  


  

      

          @spec qacc_warmstart(t()) :: ExMujoco.Tensor.t()


      


qacc_warmstart — acceleration used for warmstart (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qDeriv(data)



        
          
        

    

  


  

      

          @spec qDeriv(t()) :: ExMujoco.Tensor.t()


      


qDeriv — d (passive + actuator - bias) / d qvel (nD x 1)
mjtNum* in C, nD × 1.

  



  
    
      
    
    
      qfrc_actuator(data)



        
          
        

    

  


  

      

          @spec qfrc_actuator(t()) :: ExMujoco.Tensor.t()


      


qfrc_actuator — actuator force in joint space (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qfrc_adhesion(data)



        
          
        

    

  


  

      

          @spec qfrc_adhesion(t()) :: ExMujoco.Tensor.t()


      


qfrc_adhesion — passive contact adhesion force (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qfrc_applied(data)



        
          
        

    

  


  

      

          @spec qfrc_applied(t()) :: ExMujoco.Tensor.t()


      


qfrc_applied — applied generalized force (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qfrc_bias(data)



        
          
        

    

  


  

      

          @spec qfrc_bias(t()) :: ExMujoco.Tensor.t()


      


qfrc_bias — C(qpos,qvel) (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qfrc_constraint(data)



        
          
        

    

  


  

      

          @spec qfrc_constraint(t()) :: ExMujoco.Tensor.t()


      


qfrc_constraint — constraint force (flag ipc: incl. flex contact) (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qfrc_damper(data)



        
          
        

    

  


  

      

          @spec qfrc_damper(t()) :: ExMujoco.Tensor.t()


      


qfrc_damper — passive damper force (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qfrc_fluid(data)



        
          
        

    

  


  

      

          @spec qfrc_fluid(t()) :: ExMujoco.Tensor.t()


      


qfrc_fluid — passive fluid force (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qfrc_gravcomp(data)



        
          
        

    

  


  

      

          @spec qfrc_gravcomp(t()) :: ExMujoco.Tensor.t()


      


qfrc_gravcomp — passive gravity compensation force (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qfrc_inverse(data)



        
          
        

    

  


  

      

          @spec qfrc_inverse(t()) :: ExMujoco.Tensor.t()


      


qfrc_inverse — net external force; should equal:
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qfrc_passive(data)



        
          
        

    

  


  

      

          @spec qfrc_passive(t()) :: ExMujoco.Tensor.t()


      


qfrc_passive — total passive force (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qfrc_smooth(data)



        
          
        

    

  


  

      

          @spec qfrc_smooth(t()) :: ExMujoco.Tensor.t()


      


qfrc_smooth — net unconstrained force (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qfrc_spring(data)



        
          
        

    

  


  

      

          @spec qfrc_spring(t()) :: ExMujoco.Tensor.t()


      


qfrc_spring — passive spring force (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qH(data)



        
          
        

    

  


  

      

          @spec qH(t()) :: ExMujoco.Tensor.t()


      


qH — L'DL factorization of modified M (nC x 1)
mjtNum* in C, nC × 1.

  



  
    
      
    
    
      qHDiagInv(data)



        
          
        

    

  


  

      

          @spec qHDiagInv(t()) :: ExMujoco.Tensor.t()


      


qHDiagInv — 1/diag(D) of modified M (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qLD(data)



        
          
        

    

  


  

      

          @spec qLD(t()) :: ExMujoco.Tensor.t()


      


qLD — L'DL factorization of M (sparse) (nC x 1)
mjtNum* in C, nC × 1.

  



  
    
      
    
    
      qLDiagInv(data)



        
          
        

    

  


  

      

          @spec qLDiagInv(t()) :: ExMujoco.Tensor.t()


      


qLDiagInv — 1/diag(D) (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      qLU(data)



        
          
        

    

  


  

      

          @spec qLU(t()) :: ExMujoco.Tensor.t()


      


qLU — sparse LU of (M - dt*qDeriv) (nD x 1)
mjtNum* in C, nD × 1.

  



  
    
      
    
    
      qpos(data)



        
          
        

    

  


  

      

          @spec qpos(t()) :: ExMujoco.Tensor.t()


      


qpos — position (nq x 1)
mjtNum* in C, nq × 1.

  



  
    
      
    
    
      qvel(data)



        
          
        

    

  


  

      

          @spec qvel(t()) :: ExMujoco.Tensor.t()


      


qvel — velocity (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      sensordata(data)



        
          
        

    

  


  

      

          @spec sensordata(t()) :: ExMujoco.Tensor.t()


      


sensordata — sensor data array (nsensordata x 1)
mjtNum* in C, nsensordata × 1.

  



  
    
      
    
    
      site_xmat(data)



        
          
        

    

  


  

      

          @spec site_xmat(t()) :: ExMujoco.Tensor.t()


      


site_xmat — Cartesian site orientation (nsite x 9)
mjtNum* in C, nsite × 9.

  



  
    
      
    
    
      site_xpos(data)



        
          
        

    

  


  

      

          @spec site_xpos(t()) :: ExMujoco.Tensor.t()


      


site_xpos — Cartesian site position (nsite x 3)
mjtNum* in C, nsite × 3.

  



  
    
      
    
    
      site_xquat(data)



        
          
        

    

  


  

      

          @spec site_xquat(t()) :: ExMujoco.Tensor.t()


      


site_xquat — Cartesian site orientation (nsite x 4)
mjtNum* in C, nsite × 4.

  



  
    
      
    
    
      solver_fwdinv(data)



        
          
        

    

  


  

      

          @spec solver_fwdinv(t()) :: ExMujoco.Tensor.t()


      


solver_fwdinv — forward-inverse comparison: qfrc, efc
mjtNum in C, 2 × 1.

  



  
    
      
    
    
      solver_niter(data)



        
          
        

    

  


  

      

          @spec solver_niter(t()) :: ExMujoco.Tensor.t()


      


solver_niter — number of solver iterations, per island
int in C, mjNISLAND × 1.

  



  
    
      
    
    
      solver_nnz(data)



        
          
        

    

  


  

      

          @spec solver_nnz(t()) :: ExMujoco.Tensor.t()


      


solver_nnz — number of nonzeros in solver matrix, per island
int in C, mjNISLAND × 1.

  



  
    
      
    
    
      subtree_angmom(data)



        
          
        

    

  


  

      

          @spec subtree_angmom(t()) :: ExMujoco.Tensor.t()


      


subtree_angmom — angular momentum about subtree com (nbody x 3)
mjtNum* in C, nbody × 3.

  



  
    
      
    
    
      subtree_com(data)



        
          
        

    

  


  

      

          @spec subtree_com(t()) :: ExMujoco.Tensor.t()


      


subtree_com — center of mass of each subtree (nbody x 3)
mjtNum* in C, nbody × 3.

  



  
    
      
    
    
      subtree_linvel(data)



        
          
        

    

  


  

      

          @spec subtree_linvel(t()) :: ExMujoco.Tensor.t()


      


subtree_linvel — linear velocity of subtree com (nbody x 3)
mjtNum* in C, nbody × 3.

  



  
    
      
    
    
      ten_J(data)



        
          
        

    

  


  

      

          @spec ten_J(t()) :: ExMujoco.Tensor.t()


      


ten_J — tendon Jacobian (nJten x 1)
mjtNum* in C, nJten × 1.

  



  
    
      
    
    
      ten_length(data)



        
          
        

    

  


  

      

          @spec ten_length(t()) :: ExMujoco.Tensor.t()


      


ten_length — tendon lengths (ntendon x 1)
mjtNum* in C, ntendon × 1.

  



  
    
      
    
    
      ten_velocity(data)



        
          
        

    

  


  

      

          @spec ten_velocity(t()) :: ExMujoco.Tensor.t()


      


ten_velocity — tendon velocities (ntendon x 1)
mjtNum* in C, ntendon × 1.

  



  
    
      
    
    
      ten_wrapadr(data)



        
          
        

    

  


  

      

          @spec ten_wrapadr(t()) :: ExMujoco.Tensor.t()


      


ten_wrapadr — start address of tendon's path (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      ten_wrapnum(data)



        
          
        

    

  


  

      

          @spec ten_wrapnum(t()) :: ExMujoco.Tensor.t()


      


ten_wrapnum — number of wrap points in path (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_efcadr(data)



        
          
        

    

  


  

      

          @spec tendon_efcadr(t()) :: ExMujoco.Tensor.t()


      


tendon_efcadr — first efc address involving tendon; -1: none (ntendon x 1)
int* in C, ntendon@model × 1.

  



  
    
      
    
    
      threadlock(data)



        
          
        

    

  


  

      

          @spec threadlock(t()) :: integer()


      


threadlock — disable stack freeing during threaded execution
mjtBool in C, read as an integer.

  



  
    
      
    
    
      threadpool(data)



        
          
        

    

  


  

      

          @spec threadpool(t()) :: integer()


      


threadpool — thread pool pointer
uintptr_t in C, read as an integer.

  



  
    
      
    
    
      time(data)



        
          
        

    

  


  

      

          @spec time(t()) :: float()


      


time — simulation time
mjtNum in C, read as a float.

  



  
    
      
    
    
      tree_asleep(data)



        
          
        

    

  


  

      

          @spec tree_asleep(t()) :: ExMujoco.Tensor.t()


      


tree_asleep — <0: awake; >=0: index cycle of sleeping trees (ntree x 1)
int* in C, ntree × 1.

  



  
    
      
    
    
      tree_awake(data)



        
          
        

    

  


  

      

          @spec tree_awake(t()) :: ExMujoco.Tensor.t()


      


tree_awake — is tree awake; 0: asleep; 1: awake (ntree x 1)
int* in C, ntree × 1.

  



  
    
      
    
    
      tree_island(data)



        
          
        

    

  


  

      

          @spec tree_island(t()) :: ExMujoco.Tensor.t()


      


tree_island — island id of this tree; -1: none (ntree x 1)
int* in C, ntree@model × 1.

  



  
    
      
    
    
      userdata(data)



        
          
        

    

  


  

      

          @spec userdata(t()) :: ExMujoco.Tensor.t()


      


userdata — user data, not touched by engine (nuserdata x 1)
mjtNum* in C, nuserdata × 1.

  



  
    
      
    
    
      wrap_obj(data)



        
          
        

    

  


  

      

          @spec wrap_obj(t()) :: ExMujoco.Tensor.t()


      


wrap_obj — geom id; -1: site; -2: pulley (nwrap x 2)
int* in C, nwrap × 2.

  



  
    
      
    
    
      wrap_xpos(data)



        
          
        

    

  


  

      

          @spec wrap_xpos(t()) :: ExMujoco.Tensor.t()


      


wrap_xpos — Cartesian 3D points in all paths (nwrap x 6)
mjtNum* in C, nwrap × 6.

  



  
    
      
    
    
      xanchor(data)



        
          
        

    

  


  

      

          @spec xanchor(t()) :: ExMujoco.Tensor.t()


      


xanchor — Cartesian position of joint anchor (njnt x 3)
mjtNum* in C, njnt × 3.

  



  
    
      
    
    
      xaxis(data)



        
          
        

    

  


  

      

          @spec xaxis(t()) :: ExMujoco.Tensor.t()


      


xaxis — Cartesian joint axis (njnt x 3)
mjtNum* in C, njnt × 3.

  



  
    
      
    
    
      xfrc_applied(data)



        
          
        

    

  


  

      

          @spec xfrc_applied(t()) :: ExMujoco.Tensor.t()


      


xfrc_applied — applied Cartesian force/torque (nbody x 6)
mjtNum* in C, nbody × 6.

  



  
    
      
    
    
      ximat(data)



        
          
        

    

  


  

      

          @spec ximat(t()) :: ExMujoco.Tensor.t()


      


ximat — Cartesian orientation of body inertia (nbody x 9)
mjtNum* in C, nbody × 9.

  



  
    
      
    
    
      xipos(data)



        
          
        

    

  


  

      

          @spec xipos(t()) :: ExMujoco.Tensor.t()


      


xipos — Cartesian position of body com (nbody x 3)
mjtNum* in C, nbody × 3.

  



  
    
      
    
    
      xiquat(data)



        
          
        

    

  


  

      

          @spec xiquat(t()) :: ExMujoco.Tensor.t()


      


xiquat — Cartesian orientation of body inertia (nbody x 4)
mjtNum* in C, nbody × 4.

  



  
    
      
    
    
      xmat(data)



        
          
        

    

  


  

      

          @spec xmat(t()) :: ExMujoco.Tensor.t()


      


xmat — Cartesian orientation of body frame (nbody x 9)
mjtNum* in C, nbody × 9.

  



  
    
      
    
    
      xpos(data)



        
          
        

    

  


  

      

          @spec xpos(t()) :: ExMujoco.Tensor.t()


      


xpos — Cartesian position of body frame (nbody x 3)
mjtNum* in C, nbody × 3.

  



  
    
      
    
    
      xquat(data)



        
          
        

    

  


  

      

          @spec xquat(t()) :: ExMujoco.Tensor.t()


      


xquat — Cartesian orientation of body frame (nbody x 4)
mjtNum* in C, nbody × 4.

  


        

      


  

    
ExMujoco.Model 
    



      
The fields of mjModel, read one at a time.
Each function is one call into MuJoCo that copies the field out, so the
answer is a value: it does not change under you when the next step runs.
	a scalar answers a number — nq/1 answers
an integer;
	an array answers an ExMujoco.Tensor, with the element type and the
shape, because a bare binary would have lost both;
	a field MuJoCo gives no extent to is not here at all, and
docs/coverage.md says which, and why.

The names are MuJoCo's own — geom_pos, qpos, efc_force — so the
documentation for a field is MuJoCo's documentation for that field.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        An mjModel this process holds.



    





  
    Functions
  


    
      
        actuator_acc0(model)

      


        actuator_acc0 — acceleration from unit force in qpos0 (nout x 1)



    


    
      
        actuator_actadr(model)

      


        actuator_actadr — first activation address; -1: stateless (nactuator x 1)



    


    
      
        actuator_actearly(model)

      


        actuator_actearly — step activation before force (nactuator x 1)



    


    
      
        actuator_actlimited(model)

      


        actuator_actlimited — is activation limited (nactuator x 1)



    


    
      
        actuator_actnum(model)

      


        actuator_actnum — number of activation variables (nactuator x 1)



    


    
      
        actuator_actrange(model)

      


        actuator_actrange — range of activations (nactuator x 2)



    


    
      
        actuator_armature(model)

      


        actuator_armature — armature added to target (joint, tendon) (nactuator x 1)



    


    
      
        actuator_biasprm(model)

      


        actuator_biasprm — bias parameters (nactuator x mjNBIAS)



    


    
      
        actuator_biastype(model)

      


        actuator_biastype — bias type (mjtBias) (nactuator x 1)



    


    
      
        actuator_cranklength(model)

      


        actuator_cranklength — crank length for slider-crank (nactuator x 1)



    


    
      
        actuator_ctrladr(model)

      


        actuator_ctrladr — address of first control (nactuator x 1)



    


    
      
        actuator_ctrllimited(model)

      


        actuator_ctrllimited — is control limited (nu x 1)



    


    
      
        actuator_ctrlnum(model)

      


        actuator_ctrlnum — number of controls (nactuator x 1)



    


    
      
        actuator_ctrlrange(model)

      


        actuator_ctrlrange — range of controls (nu x 2)



    


    
      
        actuator_ctrlspec(model)

      


        actuator_ctrlspec — input signature, scoped by gaintype (nactuator x 1)



    


    
      
        actuator_damping(model)

      


        actuator_damping — linear damping coefficient (nactuator x 1)



    


    
      
        actuator_dampingpoly(model)

      


        actuator_dampingpoly — high-order damping coefficients (nactuator x mjNPOLY)



    


    
      
        actuator_delay(model)

      


        actuator_delay — delay time; 0: no delay (nactuator x 1)



    


    
      
        actuator_dynprm(model)

      


        actuator_dynprm — dynamics parameters (nactuator x mjNDYN)



    


    
      
        actuator_dyntype(model)

      


        actuator_dyntype — dynamics type (mjtDyn) (nactuator x 1)



    


    
      
        actuator_forcelimited(model)

      


        actuator_forcelimited — is force limited (nactuator x 1)



    


    
      
        actuator_forcerange(model)

      


        actuator_forcerange — range of forces (nactuator x 2)



    


    
      
        actuator_gainprm(model)

      


        actuator_gainprm — gain parameters (nactuator x mjNGAIN)



    


    
      
        actuator_gaintype(model)

      


        actuator_gaintype — gain type (mjtGain) (nactuator x 1)



    


    
      
        actuator_gear(model)

      


        actuator_gear — scale length and transmitted force (nout x 6)



    


    
      
        actuator_group(model)

      


        actuator_group — group for visibility (nactuator x 1)



    


    
      
        actuator_history(model)

      


        actuator_history — history buffer: [nsample, interp] (nactuator x 2)



    


    
      
        actuator_historyadr(model)

      


        actuator_historyadr — address in history buffer; -1: none (nactuator x 1)



    


    
      
        actuator_length0(model)

      


        actuator_length0 — actuator length in qpos0 (nout x 1)



    


    
      
        actuator_lengthrange(model)

      


        actuator_lengthrange — feasible actuator length range (nout x 2)



    


    
      
        actuator_outadr(model)

      


        actuator_outadr — address of first force output (nactuator x 1)



    


    
      
        actuator_outnum(model)

      


        actuator_outnum — number of force outputs, from trntype (nactuator x 1)



    


    
      
        actuator_plugin(model)

      


        actuator_plugin — plugin instance id; -1: not a plugin (nactuator x 1)



    


    
      
        actuator_trnid(model)

      


        actuator_trnid — transmission id: joint, tendon, site (nactuator x 2)



    


    
      
        actuator_trntype(model)

      


        actuator_trntype — transmission type (mjtTrn) (nactuator x 1)



    


    
      
        actuator_user(model)

      


        actuator_user — user data (nactuator x nuser_actuator)



    


    
      
        b_colind(model)

      


        B_colind — body-dof: column indices (nB x 1)



    


    
      
        b_rowadr(model)

      


        B_rowadr — body-dof: row addresses (nbody x 1)



    


    
      
        b_rownnz(model)

      


        B_rownnz — body-dof: non-zeros in each row (nbody x 1)



    


    
      
        body_bvhadr(model)

      


        body_bvhadr — address of bvh root (nbody x 1)



    


    
      
        body_bvhnum(model)

      


        body_bvhnum — number of bounding volumes (nbody x 1)



    


    
      
        body_conaffinity(model)

      


        body_conaffinity — OR over all geom conaffinities (nbody x 1)



    


    
      
        body_contype(model)

      


        body_contype — OR over all geom contypes (nbody x 1)



    


    
      
        body_dofadr(model)

      


        body_dofadr — start addr of dofs; -1: no dofs (nbody x 1)



    


    
      
        body_dofnum(model)

      


        body_dofnum — number of motion degrees of freedom (nbody x 1)



    


    
      
        body_geomadr(model)

      


        body_geomadr — start addr of geoms; -1: no geoms (nbody x 1)



    


    
      
        body_geomnum(model)

      


        body_geomnum — number of geoms (nbody x 1)



    


    
      
        body_gravcomp(model)

      


        body_gravcomp — antigravity force, units of body weight (nbody x 1)



    


    
      
        body_inertia(model)

      


        body_inertia — diagonal inertia in ipos/iquat frame (nbody x 3)



    


    
      
        body_invweight0(model)

      


        body_invweight0 — mean inv inert in qpos0 (trn, rot) (nbody x 2)



    


    
      
        body_ipos(model)

      


        body_ipos — local position of center of mass (nbody x 3)



    


    
      
        body_iquat(model)

      


        body_iquat — local orientation of inertia ellipsoid (nbody x 4)



    


    
      
        body_jntadr(model)

      


        body_jntadr — start addr of joints; -1: no joints (nbody x 1)



    


    
      
        body_jntnum(model)

      


        body_jntnum — number of joints for this body (nbody x 1)



    


    
      
        body_margin(model)

      


        body_margin — MAX over all geom margins+gaps (nbody x 1)



    


    
      
        body_mass(model)

      


        body_mass — mass (nbody x 1)



    


    
      
        body_mocapid(model)

      


        body_mocapid — id of mocap data; -1: none (nbody x 1)



    


    
      
        body_parentid(model)

      


        body_parentid — id of body's parent (nbody x 1)



    


    
      
        body_plugin(model)

      


        body_plugin — plugin instance id; -1: not in use (nbody x 1)



    


    
      
        body_pos(model)

      


        body_pos — position offset rel. to parent body (nbody x 3)



    


    
      
        body_quat(model)

      


        body_quat — orientation offset rel. to parent body (nbody x 4)



    


    
      
        body_rootid(model)

      


        body_rootid — ancestor that is direct child of world (nbody x 1)



    


    
      
        body_sameframe(model)

      


        body_sameframe — same frame as inertia (mjtSameframe) (nbody x 1)



    


    
      
        body_simple(model)

      


        body_simple — 1: diag M; 2: diag M, sliders only (nbody x 1)



    


    
      
        body_subtreemass(model)

      


        body_subtreemass — mass of subtree starting at this body (nbody x 1)



    


    
      
        body_treeid(model)

      


        body_treeid — id of body's kinematic tree; -1: static (nbody x 1)



    


    
      
        body_user(model)

      


        body_user — user data (nbody x nuser_body)



    


    
      
        body_weldid(model)

      


        body_weldid — top dof-less ancestor; mocap: own root (nbody x 1)



    


    
      
        bvh_aabb(model)

      


        bvh_aabb — local bounding box (center, size) (nbvhstatic x 6)



    


    
      
        bvh_child(model)

      


        bvh_child — left and right children in tree (nbvh x 2)



    


    
      
        bvh_depth(model)

      


        bvh_depth — depth in the bounding volume hierarchy (nbvh x 1)



    


    
      
        bvh_nodeid(model)

      


        bvh_nodeid — geom or elem id of node; -1: non-leaf (nbvh x 1)



    


    
      
        cam_bodyid(model)

      


        cam_bodyid — id of camera's body (ncam x 1)



    


    
      
        cam_fovy(model)

      


        cam_fovy — y field-of-view (ortho ? len : deg) (ncam x 1)



    


    
      
        cam_intrinsic(model)

      


        cam_intrinsic — [focal length; principal point] (ncam x 4)



    


    
      
        cam_ipd(model)

      


        cam_ipd — inter-pupilary distance (ncam x 1)



    


    
      
        cam_mat0(model)

      


        cam_mat0 — global orientation in qpos0 (ncam x 9)



    


    
      
        cam_mode(model)

      


        cam_mode — camera tracking mode (mjtCamLight) (ncam x 1)



    


    
      
        cam_output(model)

      


        cam_output — output types (mjtCamOut bit flags) (ncam x 1)



    


    
      
        cam_pos0(model)

      


        cam_pos0 — global position rel. to body in qpos0 (ncam x 3)



    


    
      
        cam_pos(model)

      


        cam_pos — position rel. to body frame (ncam x 3)



    


    
      
        cam_poscom0(model)

      


        cam_poscom0 — global position rel. to sub-com in qpos0 (ncam x 3)



    


    
      
        cam_projection(model)

      


        cam_projection — projection type (mjtProjection) (ncam x 1)



    


    
      
        cam_quat(model)

      


        cam_quat — orientation rel. to body frame (ncam x 4)



    


    
      
        cam_resolution(model)

      


        cam_resolution — resolution: pixels [width, height] (ncam x 2)



    


    
      
        cam_sensorsize(model)

      


        cam_sensorsize — sensor size: length [width, height] (ncam x 2)



    


    
      
        cam_targetbodyid(model)

      


        cam_targetbodyid — id of targeted body; -1: none (ncam x 1)



    


    
      
        cam_user(model)

      


        cam_user — user data (ncam x nuser_cam)



    


    
      
        d_colind(model)

      


        D_colind — full inertia: column indices (nD x 1)



    


    
      
        d_diag(model)

      


        D_diag — full inertia: index of diagonal element (nv x 1)



    


    
      
        d_rowadr(model)

      


        D_rowadr — full inertia: row addresses (nv x 1)



    


    
      
        d_rownnz(model)

      


        D_rownnz — full inertia: non-zeros in each row (nv x 1)



    


    
      
        dof_armature(model)

      


        dof_armature — dof armature inertia/mass (nv x 1)



    


    
      
        dof_bodyid(model)

      


        dof_bodyid — id of dof's body (nv x 1)



    


    
      
        dof_damping(model)

      


        dof_damping — linear damping coefficient (nv x 1)



    


    
      
        dof_dampingpoly(model)

      


        dof_dampingpoly — high-order damping coefficients (nv x mjNPOLY)



    


    
      
        dof_frictionloss(model)

      


        dof_frictionloss — dof friction loss (nv x 1)



    


    
      
        dof_invweight0(model)

      


        dof_invweight0 — diag. inverse inertia in qpos0 (nv x 1)



    


    
      
        dof_jntid(model)

      


        dof_jntid — id of dof's joint (nv x 1)



    


    
      
        dof_length(model)

      


        dof_length — linear: 1; angular: approx. length scale (nv x 1)



    


    
      
        dof_M0(model)

      


        dof_M0 — diag. inertia in qpos0 (nv x 1)



    


    
      
        dof_Madr(model)

      


        dof_Madr — dof address in M-diagonal (nv x 1)



    


    
      
        dof_parentid(model)

      


        dof_parentid — id of dof's parent; -1: none (nv x 1)



    


    
      
        dof_simplenum(model)

      


        dof_simplenum — number of consecutive simple dofs (nv x 1)



    


    
      
        dof_solimp(model)

      


        dof_solimp — constraint solver impedance:frictionloss (nv x mjNIMP)



    


    
      
        dof_solref(model)

      


        dof_solref — constraint solver reference:frictionloss (nv x mjNREF)



    


    
      
        dof_treeid(model)

      


        dof_treeid — id of dof's kinematic tree (nv x 1)



    


    
      
        efm0_dofid(model)

      


        efm0_dofid — constant metric factor row->dof address (nefm0dof x 1)



    


    
      
        efm0_L(model)

      


        efm0_L — factor of M + (dt^2+dtd)K_bend (nefm0L x 1)



    


    
      
        efm0_L_colind(model)

      


        efm0_L_colind — constant metric factor column indices (nefm0L x 1)



    


    
      
        efm0_L_rowadr(model)

      


        efm0_L_rowadr — constant metric factor row addresses (nefm0dof x 1)



    


    
      
        efm0_L_rownnz(model)

      


        efm0_L_rownnz — constant metric factor row nonzeros (nefm0dof x 1)



    


    
      
        efmC_perm(model)

      


        efmC_perm — sparse factor order: vertex dof or -1 (nefmCvert x 1)



    


    
      
        eq_active0(model)

      


        eq_active0 — initial enable/disable constraint state (neq x 1)



    


    
      
        eq_data(model)

      


        eq_data — numeric data for constraint (neq x mjNEQDATA)



    


    
      
        eq_obj1id(model)

      


        eq_obj1id — id of object 1 (neq x 1)



    


    
      
        eq_obj2id(model)

      


        eq_obj2id — id of object 2 (neq x 1)



    


    
      
        eq_objtype(model)

      


        eq_objtype — type of both objects (mjtObj) (neq x 1)



    


    
      
        eq_solimp(model)

      


        eq_solimp — constraint solver impedance (neq x mjNIMP)



    


    
      
        eq_solref(model)

      


        eq_solref — constraint solver reference (neq x mjNREF)



    


    
      
        eq_type(model)

      


        eq_type — constraint type (mjtEq) (neq x 1)



    


    
      
        exclude_signature(model)

      


        exclude_signature — body1 << 16 + body2 (nexclude x 1)



    


    
      
        flex_activelayers(model)

      


        flex_activelayers — number of active element layers, 3D only (nflex x 1)



    


    
      
        flex_bending(model)

      


        flex_bending — bending stiffness (nflexbending x 1)



    


    
      
        flex_bendingadr(model)

      


        flex_bendingadr — first bending data address (nflex x 1)



    


    
      
        flex_bvhadr(model)

      


        flex_bvhadr — address of bvh root; -1: no bvh (nflex x 1)



    


    
      
        flex_bvhnum(model)

      


        flex_bvhnum — number of bounding volumes (nflex x 1)



    


    
      
        flex_cellnum(model)

      


        flex_cellnum — finite cell num per dimension (nflex x 3)



    


    
      
        flex_centered(model)

      


        flex_centered — are all vertex coordinates (0,0,0) (nflex x 1)



    


    
      
        flex_conaffinity(model)

      


        flex_conaffinity — flex contact affinity (nflex x 1)



    


    
      
        flex_condim(model)

      


        flex_condim — contact dimensionality (1, 3, 4, 6) (nflex x 1)



    


    
      
        flex_contype(model)

      


        flex_contype — flex contact type (nflex x 1)



    


    
      
        flex_damping(model)

      


        flex_damping — Rayleigh's damping coefficient (nflex x 1)



    


    
      
        flex_dim(model)

      


        flex_dim — 1: lines, 2: triangles, 3: tetrahedra (nflex x 1)



    


    
      
        flex_edge(model)

      


        flex_edge — edge vertex ids (2 per edge) (nflexedge x 2)



    


    
      
        flex_edgeadr(model)

      


        flex_edgeadr — first edge address (nflex x 1)



    


    
      
        flex_edgedamping(model)

      


        flex_edgedamping — edge damping (nflex x 1)



    


    
      
        flex_edgeequality(model)

      


        flex_edgeequality — 0:none, 1:edges, 3:strain (nflex x 1)



    


    
      
        flex_edgeflap(model)

      


        flex_edgeflap — adjacent vertex ids (dim=2 only) (nflexedge x 2)



    


    
      
        flex_edgenum(model)

      


        flex_edgenum — number of edges (nflex x 1)



    


    
      
        flex_edgestiffness(model)

      


        flex_edgestiffness — edge stiffness (nflex x 1)



    


    
      
        flex_elem(model)

      


        flex_elem — element vertex ids (dim+1 per elem) (nflexelemdata x 1)



    


    
      
        flex_elemadr(model)

      


        flex_elemadr — first element address (nflex x 1)



    


    
      
        flex_elemdataadr(model)

      


        flex_elemdataadr — first element vertex id address (nflex x 1)



    


    
      
        flex_elemedge(model)

      


        flex_elemedge — element edge ids (nflexelemedge x 1)



    


    
      
        flex_elemedgeadr(model)

      


        flex_elemedgeadr — first element edge id address (nflex x 1)



    


    
      
        flex_elemlayer(model)

      


        flex_elemlayer — element distance from surface, 3D only (nflexelem x 1)



    


    
      
        flex_elemnum(model)

      


        flex_elemnum — number of elements (nflex x 1)



    


    
      
        flex_elemtexcoord(model)

      


        flex_elemtexcoord — element texture coordinates (dim+1) (nflexelemdata x 1)



    


    
      
        flex_flatskin(model)

      


        flex_flatskin — render flex skin with flat shading (nflex x 1)



    


    
      
        flex_friction(model)

      


        flex_friction — friction for (slide, spin, roll) (nflex x 3)



    


    
      
        flex_gap(model)

      


        flex_gap — additional contact detection buffer (nflex x 1)



    


    
      
        flex_group(model)

      


        flex_group — group for visibility (nflex x 1)



    


    
      
        flex_interp(model)

      


        flex_interp — interpolation (0: vertex, 1: nodes) (nflex x 1)



    


    
      
        flex_margin(model)

      


        flex_margin — geometric inflation for contact (nflex x 1)



    


    
      
        flex_matid(model)

      


        flex_matid — material id for rendering (nflexelem x 1)



    


    
      
        flex_node0(model)

      


        flex_node0 — Cartesian node positions in qpos0 (nflexnode x 3)



    


    
      
        flex_node(model)

      


        flex_node — node positions in local body frames (nflexnode x 3)



    


    
      
        flex_nodeadr(model)

      


        flex_nodeadr — first node address (nflex x 1)



    


    
      
        flex_nodebodyid(model)

      


        flex_nodebodyid — node body ids (nflexnode x 1)



    


    
      
        flex_nodenum(model)

      


        flex_nodenum — number of nodes (nflex x 1)



    


    
      
        flex_passive(model)

      


        flex_passive — passive collisions enabled (nflex x 1)



    


    
      
        flex_plasticadr(model)

      


        flex_plasticadr — plastic state address; -1: elastic (nflex x 1)



    


    
      
        flex_plasticmode(model)

      


        flex_plasticmode — plastic state bits; 1: bend, 2: stretch (nflex x 1)



    


    
      
        flex_priority(model)

      


        flex_priority — flex contact priority (nflex x 1)



    


    
      
        flex_radius(model)

      


        flex_radius — radius around primitive element (nflex x 1)



    


    
      
        flex_rgba(model)

      


        flex_rgba — rgba when material is omitted (nflex x 4)



    


    
      
        flex_rigid(model)

      


        flex_rigid — are all vertices in the same body (nflex x 1)



    


    
      
        flex_selfcollide(model)

      


        flex_selfcollide — self collision mode (mjtFlexSelf) (nflex x 1)



    


    
      
        flex_shell(model)

      


        flex_shell — shell fragment vertex ids (dim per frag) (nflexshelldata x 1)



    


    
      
        flex_shelldataadr(model)

      


        flex_shelldataadr — first shell data address (nflex x 1)



    


    
      
        flex_shellnum(model)

      


        flex_shellnum — number of shells (nflex x 1)



    


    
      
        flex_size(model)

      


        flex_size — vertex bounding box half sizes in qpos0 (nflex x 3)



    


    
      
        flex_solimp(model)

      


        flex_solimp — constraint solver impedance: contact (nflex x mjNIMP)



    


    
      
        flex_solmix(model)

      


        flex_solmix — mix coef for solref/imp in contact pair (nflex x 1)



    


    
      
        flex_solref(model)

      


        flex_solref — constraint solver reference: contact (nflex x mjNREF)



    


    
      
        flex_stiffness(model)

      


        flex_stiffness — finite element stiffness matrix (nflexstiffness x 1)



    


    
      
        flex_stiffnessadr(model)

      


        flex_stiffnessadr — stiffness matrix address (nflex x 1)



    


    
      
        flex_texcoord(model)

      


        flex_texcoord — vertex texture coordinates (nflextexcoord x 2)



    


    
      
        flex_texcoordadr(model)

      


        flex_texcoordadr — address in flex_texcoord; -1: none (nflex x 1)



    


    
      
        flex_vert0(model)

      


        flex_vert0 — vertex positions in qpos0 on [0, 1]^d (nflexvert x 3)



    


    
      
        flex_vert(model)

      


        flex_vert — vertex positions in local body frames (nflexvert x 3)



    


    
      
        flex_vertadr(model)

      


        flex_vertadr — first vertex address (nflex x 1)



    


    
      
        flex_vertbodyid(model)

      


        flex_vertbodyid — vertex body ids (nflexvert x 1)



    


    
      
        flex_vertcell(model)

      


        flex_vertcell — finite cell index for vertex; -1: none (nflexvert x 1)



    


    
      
        flex_vertnum(model)

      


        flex_vertnum — number of vertices (nflex x 1)



    


    
      
        flex_yield(model)

      


        flex_yield — yield strain (stretch, bend); 0: elastic (nflex x 2)



    


    
      
        flexedge_invweight0(model)

      


        flexedge_invweight0 — edge inv. weight in qpos0 (nflexedge x 1)



    


    
      
        flexedge_J_colind(model)

      


        flexedge_J_colind — column indices in sparse Jacobian (nJfe x 1)



    


    
      
        flexedge_J_rowadr(model)

      


        flexedge_J_rowadr — row start address in colind array (nflexedge x 1)



    


    
      
        flexedge_J_rownnz(model)

      


        flexedge_J_rownnz — number of non-zeros in Jacobian row (nflexedge x 1)



    


    
      
        flexedge_length0(model)

      


        flexedge_length0 — edge lengths in qpos0 (nflexedge x 1)



    


    
      
        flexedge_rigid(model)

      


        flexedge_rigid — are both edge vertices in same body (nflexedge x 1)



    


    
      
        flg_adhesion(model)

      


        flg_adhesion — whether any geom or pair has nonzero adhesion



    


    
      
        flg_gravcomp(model)

      


        flg_gravcomp — whether any body has nonzero gravcomp



    


    
      
        flg_surfacevel(model)

      


        flg_surfacevel — whether any geom has nonzero surfacevel



    


    
      
        geom_aabb(model)

      


        geom_aabb — bounding box, (center, size) (ngeom x 6)



    


    
      
        geom_adhesion(model)

      


        geom_adhesion — adhesive force of contacts (ngeom x 1)



    


    
      
        geom_bodyid(model)

      


        geom_bodyid — id of geom's body (ngeom x 1)



    


    
      
        geom_castshadow(model)

      


        geom_castshadow — does geom cast shadows (ngeom x 1)



    


    
      
        geom_conaffinity(model)

      


        geom_conaffinity — geom contact affinity (ngeom x 1)



    


    
      
        geom_condim(model)

      


        geom_condim — contact dimensionality (1, 3, 4, 6) (ngeom x 1)



    


    
      
        geom_contype(model)

      


        geom_contype — geom contact type (ngeom x 1)



    


    
      
        geom_dataid(model)

      


        geom_dataid — id of geom's mesh/hfield; -1: none (ngeom x 1)



    


    
      
        geom_fluid(model)

      


        geom_fluid — fluid interaction parameters (ngeom x mjNFLUID)



    


    
      
        geom_friction(model)

      


        geom_friction — friction for (slide, spin, roll) (ngeom x 3)



    


    
      
        geom_gap(model)

      


        geom_gap — additional contact detection buffer (ngeom x 1)



    


    
      
        geom_group(model)

      


        geom_group — group for visibility (ngeom x 1)



    


    
      
        geom_margin(model)

      


        geom_margin — geometric inflation for contact (ngeom x 1)



    


    
      
        geom_matid(model)

      


        geom_matid — material id for rendering; -1: none (ngeom x 1)



    


    
      
        geom_plugin(model)

      


        geom_plugin — plugin instance id; -1: not in use (ngeom x 1)



    


    
      
        geom_pos(model)

      


        geom_pos — local position offset rel. to body (ngeom x 3)



    


    
      
        geom_priority(model)

      


        geom_priority — geom contact priority (ngeom x 1)



    


    
      
        geom_quat(model)

      


        geom_quat — local orientation offset rel. to body (ngeom x 4)



    


    
      
        geom_rbound(model)

      


        geom_rbound — radius of bounding sphere (ngeom x 1)



    


    
      
        geom_rgba(model)

      


        geom_rgba — rgba when material is omitted (ngeom x 4)



    


    
      
        geom_sameframe(model)

      


        geom_sameframe — same frame as body (mjtSameframe) (ngeom x 1)



    


    
      
        geom_size(model)

      


        geom_size — geom-specific size parameters (ngeom x 3)



    


    
      
        geom_solimp(model)

      


        geom_solimp — constraint solver impedance: contact (ngeom x mjNIMP)



    


    
      
        geom_solmix(model)

      


        geom_solmix — mixing coef for solref/imp in geom pair (ngeom x 1)



    


    
      
        geom_solref(model)

      


        geom_solref — constraint solver reference: contact (ngeom x mjNREF)



    


    
      
        geom_surfacevel(model)

      


        geom_surfacevel — surface velocity in local frame: lin,ang (ngeom x 6)



    


    
      
        geom_type(model)

      


        geom_type — geometric type (mjtGeom) (ngeom x 1)



    


    
      
        geom_user(model)

      


        geom_user — user data (ngeom x nuser_geom)



    


    
      
        hfield_adr(model)

      


        hfield_adr — address in hfield_data (nhfield x 1)



    


    
      
        hfield_data(model)

      


        hfield_data — elevation data (nhfielddata x 1)



    


    
      
        hfield_ncol(model)

      


        hfield_ncol — number of columns in grid (nhfield x 1)



    


    
      
        hfield_nrow(model)

      


        hfield_nrow — number of rows in grid (nhfield x 1)



    


    
      
        hfield_pathadr(model)

      


        hfield_pathadr — address of hfield asset path; -1: none (nhfield x 1)



    


    
      
        hfield_size(model)

      


        hfield_size — (x, y, z_top, z_bottom) (nhfield x 4)



    


    
      
        jnt_actfrclimited(model)

      


        jnt_actfrclimited — does joint have actuator force limits (njnt x 1)



    


    
      
        jnt_actfrcrange(model)

      


        jnt_actfrcrange — range of total actuator force (njnt x 2)



    


    
      
        jnt_actgravcomp(model)

      


        jnt_actgravcomp — is gravcomp force applied via actuators (njnt x 1)



    


    
      
        jnt_actuatorid(model)

      


        jnt_actuatorid — actuator contributing damping / armature (njnt x 1)



    


    
      
        jnt_axis(model)

      


        jnt_axis — local joint axis (njnt x 3)



    


    
      
        jnt_bodyid(model)

      


        jnt_bodyid — id of joint's body (njnt x 1)



    


    
      
        jnt_dofadr(model)

      


        jnt_dofadr — start addr in 'qvel' for joint's data (njnt x 1)



    


    
      
        jnt_group(model)

      


        jnt_group — group for visibility (njnt x 1)



    


    
      
        jnt_limited(model)

      


        jnt_limited — does joint have limits (njnt x 1)



    


    
      
        jnt_margin(model)

      


        jnt_margin — min distance for limit detection (njnt x 1)



    


    
      
        jnt_plasticadr(model)

      


        jnt_plasticadr — start addr in plastic state (-1: none) (njnt x 1)



    


    
      
        jnt_pos(model)

      


        jnt_pos — local anchor position (njnt x 3)



    


    
      
        jnt_qposadr(model)

      


        jnt_qposadr — start addr in 'qpos' for joint's data (njnt x 1)



    


    
      
        jnt_range(model)

      


        jnt_range — joint limits (njnt x 2)



    


    
      
        jnt_solimp(model)

      


        jnt_solimp — constraint solver impedance: limit (njnt x mjNIMP)



    


    
      
        jnt_solref(model)

      


        jnt_solref — constraint solver reference: limit (njnt x mjNREF)



    


    
      
        jnt_springyield(model)

      


        jnt_springyield — plastic yield threshold (njnt x 1)



    


    
      
        jnt_stiffness(model)

      


        jnt_stiffness — linear stiffness coefficient (njnt x 1)



    


    
      
        jnt_stiffnesspoly(model)

      


        jnt_stiffnesspoly — high-order stiffness coefficients (njnt x mjNPOLY)



    


    
      
        jnt_type(model)

      


        jnt_type — type of joint (mjtJoint) (njnt x 1)



    


    
      
        jnt_user(model)

      


        jnt_user — user data (njnt x nuser_jnt)



    


    
      
        key_act(model)

      


        key_act — key activation (nkey x na)



    


    
      
        key_ctrl(model)

      


        key_ctrl — key control (nkey x nu)



    


    
      
        key_mpos(model)

      


        key_mpos — key mocap position (nkey x nmocap*3)



    


    
      
        key_mquat(model)

      


        key_mquat — key mocap quaternion (nkey x nmocap*4)



    


    
      
        key_plastic(model)

      


        key_plastic — key plastic state (nkey x nplastic)



    


    
      
        key_qpos(model)

      


        key_qpos — key position (nkey x nq)



    


    
      
        key_qvel(model)

      


        key_qvel — key velocity (nkey x nv)



    


    
      
        key_time(model)

      


        key_time — key time (nkey x 1)



    


    
      
        light_active(model)

      


        light_active — is light on (nlight x 1)



    


    
      
        light_ambient(model)

      


        light_ambient — ambient rgb (alpha=1) (nlight x 3)



    


    
      
        light_attenuation(model)

      


        light_attenuation — OpenGL attenuation (quadratic model) (nlight x 3)



    


    
      
        light_bodyid(model)

      


        light_bodyid — id of light's body (nlight x 1)



    


    
      
        light_bulbradius(model)

      


        light_bulbradius — light radius for soft shadows (nlight x 1)



    


    
      
        light_castshadow(model)

      


        light_castshadow — does light cast shadows (nlight x 1)



    


    
      
        light_cutoff(model)

      


        light_cutoff — OpenGL cutoff (nlight x 1)



    


    
      
        light_diffuse(model)

      


        light_diffuse — diffuse rgb (alpha=1) (nlight x 3)



    


    
      
        light_dir0(model)

      


        light_dir0 — global direction in qpos0 (nlight x 3)



    


    
      
        light_dir(model)

      


        light_dir — direction rel. to body frame (nlight x 3)



    


    
      
        light_exponent(model)

      


        light_exponent — OpenGL exponent (nlight x 1)



    


    
      
        light_intensity(model)

      


        light_intensity — intensity, in candela (nlight x 1)



    


    
      
        light_mode(model)

      


        light_mode — light tracking mode (mjtCamLight) (nlight x 1)



    


    
      
        light_pos0(model)

      


        light_pos0 — global position rel. to body in qpos0 (nlight x 3)



    


    
      
        light_pos(model)

      


        light_pos — position rel. to body frame (nlight x 3)



    


    
      
        light_poscom0(model)

      


        light_poscom0 — global position rel. to sub-com in qpos0 (nlight x 3)



    


    
      
        light_range(model)

      


        light_range — range of effectiveness (nlight x 1)



    


    
      
        light_softness(model)

      


        light_softness — spotlight edge softness (nlight x 1)



    


    
      
        light_specular(model)

      


        light_specular — specular rgb (alpha=1) (nlight x 3)



    


    
      
        light_targetbodyid(model)

      


        light_targetbodyid — id of targeted body; -1: none (nlight x 1)



    


    
      
        light_texid(model)

      


        light_texid — texture id for image lights (nlight x 1)



    


    
      
        light_type(model)

      


        light_type — spot, directional, etc. (mjtLightType) (nlight x 1)



    


    
      
        m_colind(model)

      


        M_colind — reduced inertia: column indices (nC x 1)



    


    
      
        m_rowadr(model)

      


        M_rowadr — reduced inertia: row addresses (nv x 1)



    


    
      
        m_rownnz(model)

      


        M_rownnz — reduced inertia: non-zeros in each row (nv x 1)



    


    
      
        mapD2M(model)

      


        mapD2M — index mapping from D to M (nC x 1)



    


    
      
        mapM2D(model)

      


        mapM2D — index mapping from M to D (nD x 1)



    


    
      
        mapM2M(model)

      


        mapM2M — index mapping from qM to M (nC x 1)



    


    
      
        mat_emission(model)

      


        mat_emission — emission (x rgb) (nmat x 1)



    


    
      
        mat_metallic(model)

      


        mat_metallic — metallic coef (nmat x 1)



    


    
      
        mat_reflectance(model)

      


        mat_reflectance — reflectance (0: disable) (nmat x 1)



    


    
      
        mat_rgba(model)

      


        mat_rgba — rgba (nmat x 4)



    


    
      
        mat_roughness(model)

      


        mat_roughness — roughness coef (nmat x 1)



    


    
      
        mat_shininess(model)

      


        mat_shininess — shininess coef (nmat x 1)



    


    
      
        mat_specular(model)

      


        mat_specular — specular (x white) (nmat x 1)



    


    
      
        mat_texid(model)

      


        mat_texid — indices of textures; -1: none (nmat x mjNTEXROLE)



    


    
      
        mat_texrepeat(model)

      


        mat_texrepeat — texture repetition for 2d mapping (nmat x 2)



    


    
      
        mat_texuniform(model)

      


        mat_texuniform — make texture cube uniform (nmat x 1)



    


    
      
        mesh_bvhadr(model)

      


        mesh_bvhadr — address of bvh root (nmesh x 1)



    


    
      
        mesh_bvhnum(model)

      


        mesh_bvhnum — number of bvh (nmesh x 1)



    


    
      
        mesh_extrema(model)

      


        mesh_extrema — extremum vertices in 3x3x3 directions (nmesh x 27)



    


    
      
        mesh_face(model)

      


        mesh_face — vertex face data (nmeshface x 3)



    


    
      
        mesh_faceadr(model)

      


        mesh_faceadr — first face address (nmesh x 1)



    


    
      
        mesh_facenormal(model)

      


        mesh_facenormal — normal face data (nmeshface x 3)



    


    
      
        mesh_facenum(model)

      


        mesh_facenum — number of faces (nmesh x 1)



    


    
      
        mesh_facetexcoord(model)

      


        mesh_facetexcoord — texture face data (nmeshface x 3)



    


    
      
        mesh_graph(model)

      


        mesh_graph — convex graph data (nmeshgraph x 1)



    


    
      
        mesh_graphadr(model)

      


        mesh_graphadr — graph data address; -1: no graph (nmesh x 1)



    


    
      
        mesh_normal(model)

      


        mesh_normal — normals for all meshes (nmeshnormal x 3)



    


    
      
        mesh_normaladr(model)

      


        mesh_normaladr — first normal address (nmesh x 1)



    


    
      
        mesh_normalnum(model)

      


        mesh_normalnum — number of normals (nmesh x 1)



    


    
      
        mesh_octadr(model)

      


        mesh_octadr — address of octree root (nmesh x 1)



    


    
      
        mesh_octnum(model)

      


        mesh_octnum — number of octree nodes (nmesh x 1)



    


    
      
        mesh_pathadr(model)

      


        mesh_pathadr — address of asset path for mesh; -1: none (nmesh x 1)



    


    
      
        mesh_polyadr(model)

      


        mesh_polyadr — first polygon address per mesh (nmesh x 1)



    


    
      
        mesh_polymap(model)

      


        mesh_polymap — vertex to polygon map (nmeshpolymap x 1)



    


    
      
        mesh_polymapadr(model)

      


        mesh_polymapadr — first polygon address per vertex (nmeshvert x 1)



    


    
      
        mesh_polymapnum(model)

      


        mesh_polymapnum — number of polygons per vertex (nmeshvert x 1)



    


    
      
        mesh_polynormal(model)

      


        mesh_polynormal — all polygon normals (nmeshpoly x 3)



    


    
      
        mesh_polynum(model)

      


        mesh_polynum — number of polygons per mesh (nmesh x 1)



    


    
      
        mesh_polyvert(model)

      


        mesh_polyvert — all polygon vertices (nmeshpolyvert x 1)



    


    
      
        mesh_polyvertadr(model)

      


        mesh_polyvertadr — polygon vertex start address (nmeshpoly x 1)



    


    
      
        mesh_polyvertnum(model)

      


        mesh_polyvertnum — number of vertices per polygon (nmeshpoly x 1)



    


    
      
        mesh_pos(model)

      


        mesh_pos — translation applied to asset vertices (nmesh x 3)



    


    
      
        mesh_quat(model)

      


        mesh_quat — rotation applied to asset vertices (nmesh x 4)



    


    
      
        mesh_scale(model)

      


        mesh_scale — scaling applied to asset vertices (nmesh x 3)



    


    
      
        mesh_texcoord(model)

      


        mesh_texcoord — vertex texcoords for all meshes (nmeshtexcoord x 2)



    


    
      
        mesh_texcoordadr(model)

      


        mesh_texcoordadr — texcoord data address; -1: no texcoord (nmesh x 1)



    


    
      
        mesh_texcoordnum(model)

      


        mesh_texcoordnum — number of texcoord (nmesh x 1)



    


    
      
        mesh_vert(model)

      


        mesh_vert — vertex positions for all meshes (nmeshvert x 3)



    


    
      
        mesh_vertadr(model)

      


        mesh_vertadr — first vertex address (nmesh x 1)



    


    
      
        mesh_vertnum(model)

      


        mesh_vertnum — number of vertices (nmesh x 1)



    


    
      
        na(model)

      


        na — number of activation states = dim(act)



    


    
      
        nactuator(model)

      


        nactuator — number of actuators



    


    
      
        name_actuatoradr(model)

      


        name_actuatoradr — actuator name pointers (nactuator x 1)



    


    
      
        name_bodyadr(model)

      


        name_bodyadr — body name pointers (nbody x 1)



    


    
      
        name_camadr(model)

      


        name_camadr — camera name pointers (ncam x 1)



    


    
      
        name_eqadr(model)

      


        name_eqadr — equality constraint name pointers (neq x 1)



    


    
      
        name_excludeadr(model)

      


        name_excludeadr — exclude name pointers (nexclude x 1)



    


    
      
        name_flexadr(model)

      


        name_flexadr — flex name pointers (nflex x 1)



    


    
      
        name_geomadr(model)

      


        name_geomadr — geom name pointers (ngeom x 1)



    


    
      
        name_hfieldadr(model)

      


        name_hfieldadr — hfield name pointers (nhfield x 1)



    


    
      
        name_jntadr(model)

      


        name_jntadr — joint name pointers (njnt x 1)



    


    
      
        name_keyadr(model)

      


        name_keyadr — keyframe name pointers (nkey x 1)



    


    
      
        name_lightadr(model)

      


        name_lightadr — light name pointers (nlight x 1)



    


    
      
        name_matadr(model)

      


        name_matadr — material name pointers (nmat x 1)



    


    
      
        name_meshadr(model)

      


        name_meshadr — mesh name pointers (nmesh x 1)



    


    
      
        name_numericadr(model)

      


        name_numericadr — numeric name pointers (nnumeric x 1)



    


    
      
        name_pairadr(model)

      


        name_pairadr — geom pair name pointers (npair x 1)



    


    
      
        name_pluginadr(model)

      


        name_pluginadr — plugin instance name pointers (nplugin x 1)



    


    
      
        name_sensoradr(model)

      


        name_sensoradr — sensor name pointers (nsensor x 1)



    


    
      
        name_siteadr(model)

      


        name_siteadr — site name pointers (nsite x 1)



    


    
      
        name_skinadr(model)

      


        name_skinadr — skin name pointers (nskin x 1)



    


    
      
        name_tendonadr(model)

      


        name_tendonadr — tendon name pointers (ntendon x 1)



    


    
      
        name_texadr(model)

      


        name_texadr — texture name pointers (ntex x 1)



    


    
      
        name_textadr(model)

      


        name_textadr — text name pointers (ntext x 1)



    


    
      
        name_tupleadr(model)

      


        name_tupleadr — tuple name pointers (ntuple x 1)



    


    
      
        names_map(model)

      


        names_map — internal hash map of names (nnames_map x 1)



    


    
      
        narena(model)

      


        narena — number of bytes in the mjData arena (inclusive of stack)



    


    
      
        nB(model)

      


        nB — number of non-zeros in sparse body-dof matrix



    


    
      
        nbody(model)

      


        nbody — number of bodies



    


    
      
        nbuffer(model)

      


        nbuffer — number of bytes in buffer



    


    
      
        nbvh(model)

      


        nbvh — number of total bounding volumes in all bodies



    


    
      
        nbvhdynamic(model)

      


        nbvhdynamic — number of dynamic bounding volumes (aabb stored in mjData)



    


    
      
        nbvhstatic(model)

      


        nbvhstatic — number of static bounding volumes (aabb stored in mjModel)



    


    
      
        nC(model)

      


        nC — number of non-zeros in sparse reduced dof-dof matrix



    


    
      
        ncam(model)

      


        ncam — number of cameras



    


    
      
        nconmax(model)

      


        nconmax — number of potential contacts in contact list (legacy)



    


    
      
        nD(model)

      


        nD — number of non-zeros in sparse dof-dof matrix



    


    
      
        nefm0dof(model)

      


        nefm0dof — number of dofs covered by the constant metric factor



    


    
      
        nefm0L(model)

      


        nefm0L — number of non-zeros in the constant metric factor



    


    
      
        nefmCvert(model)

      


        nefmCvert — number of sparse metric factor ordering slots



    


    
      
        nemax(model)

      


        nemax — number of potential equality-constraint rows



    


    
      
        neq(model)

      


        neq — number of equality constraints



    


    
      
        nexclude(model)

      


        nexclude — number of excluded geom pairs



    


    
      
        nflex(model)

      


        nflex — number of flexes



    


    
      
        nflexbending(model)

      


        nflexbending — number of bending parameters in all flexes



    


    
      
        nflexedge(model)

      


        nflexedge — number of edges in all flexes



    


    
      
        nflexelem(model)

      


        nflexelem — number of elements in all flexes



    


    
      
        nflexelemdata(model)

      


        nflexelemdata — number of element vertex ids in all flexes



    


    
      
        nflexelemedge(model)

      


        nflexelemedge — number of element edge ids in all flexes



    


    
      
        nflexnode(model)

      


        nflexnode — number of dofs in all flexes



    


    
      
        nflexshelldata(model)

      


        nflexshelldata — number of shell fragment vertex ids in all flexes



    


    
      
        nflexstiffness(model)

      


        nflexstiffness — number of stiffness parameters in all flexes



    


    
      
        nflextexcoord(model)

      


        nflextexcoord — number of vertices with texture coordinates



    


    
      
        nflexvert(model)

      


        nflexvert — number of vertices in all flexes



    


    
      
        ngeom(model)

      


        ngeom — number of geoms



    


    
      
        ngravcomp(model)

      


        ngravcomp — number of bodies with nonzero gravcomp



    


    
      
        nhfield(model)

      


        nhfield — number of heightfields



    


    
      
        nhfielddata(model)

      


        nhfielddata — number of data points in all heightfields



    


    
      
        nhistory(model)

      


        nhistory — number of mjtNums in history buffer



    


    
      
        nJfe(model)

      


        nJfe — number of non-zeros in sparse flexedge Jacobian matrix



    


    
      
        nJmom(model)

      


        nJmom — number of non-zeros in sparse actuator_moment matrix



    


    
      
        nJten(model)

      


        nJten — number of non-zeros in sparse ten_J matrix



    


    
      
        njmax(model)

      


        njmax — number of available rows in constraint Jacobian (legacy)



    


    
      
        njnt(model)

      


        njnt — number of joints



    


    
      
        nkey(model)

      


        nkey — number of keyframes



    


    
      
        nlight(model)

      


        nlight — number of lights



    


    
      
        nM(model)

      


        nM — number of non-zeros in sparse inertia matrix



    


    
      
        nmat(model)

      


        nmat — number of materials



    


    
      
        nmesh(model)

      


        nmesh — number of meshes



    


    
      
        nmeshdegmax(model)

      


        nmeshdegmax — maximum number of edges adjacent to a mesh vertex



    


    
      
        nmeshface(model)

      


        nmeshface — number of triangular faces in all meshes



    


    
      
        nmeshgraph(model)

      


        nmeshgraph — number of ints in mesh auxiliary data



    


    
      
        nmeshnormal(model)

      


        nmeshnormal — number of normals in all meshes



    


    
      
        nmeshpoly(model)

      


        nmeshpoly — number of polygons in all meshes



    


    
      
        nmeshpolymap(model)

      


        nmeshpolymap — number of polygons in vertex map



    


    
      
        nmeshpolyvert(model)

      


        nmeshpolyvert — number of vertices in all polygons



    


    
      
        nmeshtexcoord(model)

      


        nmeshtexcoord — number of texcoords in all meshes



    


    
      
        nmeshvert(model)

      


        nmeshvert — number of vertices in all meshes



    


    
      
        nmocap(model)

      


        nmocap — number of mocap bodies



    


    
      
        nnames(model)

      


        nnames — number of chars in all names



    


    
      
        nnames_map(model)

      


        nnames_map — number of slots in the names hash map



    


    
      
        nnumeric(model)

      


        nnumeric — number of numeric custom fields



    


    
      
        nnumericdata(model)

      


        nnumericdata — number of mjtNums in all numeric fields



    


    
      
        noct(model)

      


        noct — number of total octree cells in all meshes



    


    
      
        nout(model)

      


        nout — number of force outputs, derived from transmission type



    


    
      
        npair(model)

      


        npair — number of predefined geom pairs



    


    
      
        npaths(model)

      


        npaths — number of chars in all paths



    


    
      
        nplastic(model)

      


        nplastic — number of mjtNums in plastic state vector



    


    
      
        nplugin(model)

      


        nplugin — number of plugin instances



    


    
      
        npluginattr(model)

      


        npluginattr — number of chars in all plugin config attributes



    


    
      
        npluginstate(model)

      


        npluginstate — number of mjtNums in plugin state vector



    


    
      
        npolygonmax(model)

      


        npolygonmax — maximum number of vertices in a mesh polygon



    


    
      
        nq(model)

      


        nq — number of generalized coordinates = dim(qpos)



    


    
      
        nsensor(model)

      


        nsensor — number of sensors



    


    
      
        nsensordata(model)

      


        nsensordata — number of mjtNums in sensor data vector



    


    
      
        nsite(model)

      


        nsite — number of sites



    


    
      
        nskin(model)

      


        nskin — number of skins



    


    
      
        nskinbone(model)

      


        nskinbone — number of bones in all skins



    


    
      
        nskinbonevert(model)

      


        nskinbonevert — number of vertices in all skin bones



    


    
      
        nskinface(model)

      


        nskinface — number of triangular faces in all skins



    


    
      
        nskintexvert(model)

      


        nskintexvert — number of vertices with texcoords in all skins



    


    
      
        nskinvert(model)

      


        nskinvert — number of vertices in all skins



    


    
      
        ntendon(model)

      


        ntendon — number of tendons



    


    
      
        ntex(model)

      


        ntex — number of textures



    


    
      
        ntexdata(model)

      


        ntexdata — number of bytes in texture rgb data



    


    
      
        ntext(model)

      


        ntext — number of text custom fields



    


    
      
        ntextdata(model)

      


        ntextdata — number of mjtBytes in all text fields



    


    
      
        ntree(model)

      


        ntree — number of kinematic trees under world body



    


    
      
        ntuple(model)

      


        ntuple — number of tuple custom fields



    


    
      
        ntupledata(model)

      


        ntupledata — number of objects in all tuple fields



    


    
      
        nu(model)

      


        nu — number of scalar controls = dim(ctrl)



    


    
      
        numeric_adr(model)

      


        numeric_adr — address of field in numeric_data (nnumeric x 1)



    


    
      
        numeric_data(model)

      


        numeric_data — array of all numeric fields (nnumericdata x 1)



    


    
      
        numeric_size(model)

      


        numeric_size — size of numeric field (nnumeric x 1)



    


    
      
        nuser_actuator(model)

      


        nuser_actuator — number of mjtNums in actuator_user



    


    
      
        nuser_body(model)

      


        nuser_body — number of mjtNums in body_user



    


    
      
        nuser_cam(model)

      


        nuser_cam — number of mjtNums in cam_user



    


    
      
        nuser_geom(model)

      


        nuser_geom — number of mjtNums in geom_user



    


    
      
        nuser_jnt(model)

      


        nuser_jnt — number of mjtNums in jnt_user



    


    
      
        nuser_sensor(model)

      


        nuser_sensor — number of mjtNums in sensor_user



    


    
      
        nuser_site(model)

      


        nuser_site — number of mjtNums in site_user



    


    
      
        nuser_tendon(model)

      


        nuser_tendon — number of mjtNums in tendon_user



    


    
      
        nuserdata(model)

      


        nuserdata — number of mjtNums reserved for the user



    


    
      
        nv(model)

      


        nv — number of degrees of freedom = dim(qvel)



    


    
      
        nwrap(model)

      


        nwrap — number of wrap objects in all tendon paths



    


    
      
        oct_aabb(model)

      


        oct_aabb — octree node bounding box (center, size) (noct x 6)



    


    
      
        oct_child(model)

      


        oct_child — children of octree node (noct x 8)



    


    
      
        oct_coeff(model)

      


        oct_coeff — octree interpolation coefficients (noct x 8)



    


    
      
        oct_depth(model)

      


        oct_depth — depth in the octree (noct x 1)



    


    
      
        pair_adhesion(model)

      


        pair_adhesion — adhesive force of contacts (npair x 1)



    


    
      
        pair_dim(model)

      


        pair_dim — contact dimensionality (npair x 1)



    


    
      
        pair_friction(model)

      


        pair_friction — tangent1, 2, spin, roll1, 2 (npair x 5)



    


    
      
        pair_gap(model)

      


        pair_gap — additional contact detection buffer (npair x 1)



    


    
      
        pair_geom1(model)

      


        pair_geom1 — id of geom1 (npair x 1)



    


    
      
        pair_geom2(model)

      


        pair_geom2 — id of geom2 (npair x 1)



    


    
      
        pair_margin(model)

      


        pair_margin — geometric inflation for contact (npair x 1)



    


    
      
        pair_signature(model)

      


        pair_signature — body1 << 16 + body2 (npair x 1)



    


    
      
        pair_solimp(model)

      


        pair_solimp — solver impedance: contact (npair x mjNIMP)



    


    
      
        pair_solref(model)

      


        pair_solref — solver reference: contact normal (npair x mjNREF)



    


    
      
        pair_solreffriction(model)

      


        pair_solreffriction — solver reference: contact friction (npair x mjNREF)



    


    
      
        plugin(model)

      


        plugin — globally registered plugin slot number (nplugin x 1)



    


    
      
        plugin_attradr(model)

      


        plugin_attradr — address to each instance's config attrib (nplugin x 1)



    


    
      
        plugin_stateadr(model)

      


        plugin_stateadr — address in the plugin state array (nplugin x 1)



    


    
      
        plugin_statenum(model)

      


        plugin_statenum — number of states in the plugin instance (nplugin x 1)



    


    
      
        qpos0(model)

      


        qpos0 — qpos values at default pose (nq x 1)



    


    
      
        qpos_spring(model)

      


        qpos_spring — reference pose for springs (nq x 1)



    


    
      
        sensor_adr(model)

      


        sensor_adr — address in sensor array (nsensor x 1)



    


    
      
        sensor_cutoff(model)

      


        sensor_cutoff — cutoff for real and positive; 0: ignore (nsensor x 1)



    


    
      
        sensor_datatype(model)

      


        sensor_datatype — numeric data type (mjtDataType) (nsensor x 1)



    


    
      
        sensor_delay(model)

      


        sensor_delay — delay time in seconds; 0: no delay (nsensor x 1)



    


    
      
        sensor_dim(model)

      


        sensor_dim — number of scalar outputs (nsensor x 1)



    


    
      
        sensor_history(model)

      


        sensor_history — history buffer: [nsample, interp] (nsensor x 2)



    


    
      
        sensor_historyadr(model)

      


        sensor_historyadr — address in history buffer; -1: none (nsensor x 1)



    


    
      
        sensor_interval(model)

      


        sensor_interval — interval: [period, phase] in seconds (nsensor x 2)



    


    
      
        sensor_intprm(model)

      


        sensor_intprm — sensor parameters (nsensor x mjNSENS)



    


    
      
        sensor_needstage(model)

      


        sensor_needstage — required compute stage (mjtStage) (nsensor x 1)



    


    
      
        sensor_noise(model)

      


        sensor_noise — noise standard deviation (nsensor x 1)



    


    
      
        sensor_objid(model)

      


        sensor_objid — id of sensorized object (nsensor x 1)



    


    
      
        sensor_objtype(model)

      


        sensor_objtype — type of sensorized object (mjtObj) (nsensor x 1)



    


    
      
        sensor_plugin(model)

      


        sensor_plugin — plugin instance id; -1: not a plugin (nsensor x 1)



    


    
      
        sensor_refid(model)

      


        sensor_refid — id of reference frame; -1: global frame (nsensor x 1)



    


    
      
        sensor_reftype(model)

      


        sensor_reftype — type of reference frame (mjtObj) (nsensor x 1)



    


    
      
        sensor_type(model)

      


        sensor_type — sensor type (mjtSensor) (nsensor x 1)



    


    
      
        sensor_user(model)

      


        sensor_user — user data (nsensor x nuser_sensor)



    


    
      
        site_bodyid(model)

      


        site_bodyid — id of site's body (nsite x 1)



    


    
      
        site_dataid(model)

      


        site_dataid — id of site's mesh; -1: none (nsite x 1)



    


    
      
        site_group(model)

      


        site_group — group for visibility (nsite x 1)



    


    
      
        site_matid(model)

      


        site_matid — material id for rendering; -1: none (nsite x 1)



    


    
      
        site_pos(model)

      


        site_pos — local position offset rel. to body (nsite x 3)



    


    
      
        site_quat(model)

      


        site_quat — local orientation offset rel. to body (nsite x 4)



    


    
      
        site_rgba(model)

      


        site_rgba — rgba when material is omitted (nsite x 4)



    


    
      
        site_sameframe(model)

      


        site_sameframe — same frame as body (mjtSameframe) (nsite x 1)



    


    
      
        site_size(model)

      


        site_size — geom size for rendering (nsite x 3)



    


    
      
        site_type(model)

      


        site_type — geom type for rendering (mjtGeom) (nsite x 1)



    


    
      
        site_user(model)

      


        site_user — user data (nsite x nuser_site)



    


    
      
        skin_boneadr(model)

      


        skin_boneadr — first bone in skin (nskin x 1)



    


    
      
        skin_bonebindpos(model)

      


        skin_bonebindpos — bind pos of each bone (nskinbone x 3)



    


    
      
        skin_bonebindquat(model)

      


        skin_bonebindquat — bind quat of each bone (nskinbone x 4)



    


    
      
        skin_bonebodyid(model)

      


        skin_bonebodyid — body id of each bone (nskinbone x 1)



    


    
      
        skin_bonenum(model)

      


        skin_bonenum — number of bones in skin (nskin x 1)



    


    
      
        skin_bonevertadr(model)

      


        skin_bonevertadr — first vertex in each bone (nskinbone x 1)



    


    
      
        skin_bonevertid(model)

      


        skin_bonevertid — mesh ids of vertices in each bone (nskinbonevert x 1)



    


    
      
        skin_bonevertnum(model)

      


        skin_bonevertnum — number of vertices in each bone (nskinbone x 1)



    


    
      
        skin_bonevertweight(model)

      


        skin_bonevertweight — weights of vertices in each bone (nskinbonevert x 1)



    


    
      
        skin_face(model)

      


        skin_face — triangle faces for all skin meshes (nskinface x 3)



    


    
      
        skin_faceadr(model)

      


        skin_faceadr — first face address (nskin x 1)



    


    
      
        skin_facenum(model)

      


        skin_facenum — number of faces (nskin x 1)



    


    
      
        skin_group(model)

      


        skin_group — group for visibility (nskin x 1)



    


    
      
        skin_inflate(model)

      


        skin_inflate — inflate skin in normal direction (nskin x 1)



    


    
      
        skin_matid(model)

      


        skin_matid — skin material id; -1: none (nskin x 1)



    


    
      
        skin_pathadr(model)

      


        skin_pathadr — address of asset path for skin; -1: none (nskin x 1)



    


    
      
        skin_rgba(model)

      


        skin_rgba — skin rgba (nskin x 4)



    


    
      
        skin_texcoord(model)

      


        skin_texcoord — vertex texcoords for all skin meshes (nskintexvert x 2)



    


    
      
        skin_texcoordadr(model)

      


        skin_texcoordadr — texcoord data address; -1: no texcoord (nskin x 1)



    


    
      
        skin_vert(model)

      


        skin_vert — vertex positions for all skin meshes (nskinvert x 3)



    


    
      
        skin_vertadr(model)

      


        skin_vertadr — first vertex address (nskin x 1)



    


    
      
        skin_vertnum(model)

      


        skin_vertnum — number of vertices (nskin x 1)



    


    
      
        ten_J_colind(model)

      


        ten_J_colind — column indices in sparse Jacobian (nJten x 1)



    


    
      
        ten_J_rowadr(model)

      


        ten_J_rowadr — row start address in colind array (ntendon x 1)



    


    
      
        ten_J_rownnz(model)

      


        ten_J_rownnz — number of non-zeros in Jacobian row (ntendon x 1)



    


    
      
        tendon_actfrclimited(model)

      


        tendon_actfrclimited — does tendon have actuator force limits (ntendon x 1)



    


    
      
        tendon_actfrcrange(model)

      


        tendon_actfrcrange — range of total actuator force (ntendon x 2)



    


    
      
        tendon_actuatorid(model)

      


        tendon_actuatorid — actuator contributing damping / armature (ntendon x 1)



    


    
      
        tendon_adr(model)

      


        tendon_adr — address of first object in tendon's path (ntendon x 1)



    


    
      
        tendon_armature(model)

      


        tendon_armature — inertia associated with tendon velocity (ntendon x 1)



    


    
      
        tendon_damping(model)

      


        tendon_damping — linear damping coefficient (ntendon x 1)



    


    
      
        tendon_dampingpoly(model)

      


        tendon_dampingpoly — high-order damping coefficients (ntendon x mjNPOLY)



    


    
      
        tendon_frictionloss(model)

      


        tendon_frictionloss — loss due to friction (ntendon x 1)



    


    
      
        tendon_group(model)

      


        tendon_group — group for visibility (ntendon x 1)



    


    
      
        tendon_invweight0(model)

      


        tendon_invweight0 — inv. weight in qpos0 (ntendon x 1)



    


    
      
        tendon_length0(model)

      


        tendon_length0 — tendon length in qpos0 (ntendon x 1)



    


    
      
        tendon_lengthspring(model)

      


        tendon_lengthspring — spring resting length range (ntendon x 2)



    


    
      
        tendon_limited(model)

      


        tendon_limited — does tendon have length limits (ntendon x 1)



    


    
      
        tendon_margin(model)

      


        tendon_margin — min distance for limit detection (ntendon x 1)



    


    
      
        tendon_matid(model)

      


        tendon_matid — material id for rendering (ntendon x 1)



    


    
      
        tendon_num(model)

      


        tendon_num — number of objects in tendon's path (ntendon x 1)



    


    
      
        tendon_plasticadr(model)

      


        tendon_plasticadr — start addr in plastic state (-1: none) (ntendon x 1)



    


    
      
        tendon_range(model)

      


        tendon_range — tendon length limits (ntendon x 2)



    


    
      
        tendon_rgba(model)

      


        tendon_rgba — rgba when material is omitted (ntendon x 4)



    


    
      
        tendon_solimp_fri(model)

      


        tendon_solimp_fri — constraint solver impedance: friction (ntendon x mjNIMP)



    


    
      
        tendon_solimp_lim(model)

      


        tendon_solimp_lim — constraint solver impedance: limit (ntendon x mjNIMP)



    


    
      
        tendon_solref_fri(model)

      


        tendon_solref_fri — constraint solver reference: friction (ntendon x mjNREF)



    


    
      
        tendon_solref_lim(model)

      


        tendon_solref_lim — constraint solver reference: limit (ntendon x mjNREF)



    


    
      
        tendon_springyield(model)

      


        tendon_springyield — plastic yield threshold (ntendon x 1)



    


    
      
        tendon_stiffness(model)

      


        tendon_stiffness — linear stiffness coefficient (ntendon x 1)



    


    
      
        tendon_stiffnesspoly(model)

      


        tendon_stiffnesspoly — high-order stiffness coefficients (ntendon x mjNPOLY)



    


    
      
        tendon_treeid(model)

      


        tendon_treeid — first two trees along tendon's path (ntendon x 2)



    


    
      
        tendon_treenum(model)

      


        tendon_treenum — number of trees along tendon's path (ntendon x 1)



    


    
      
        tendon_type(model)

      


        tendon_type — type of tendon (mjtTendon) (ntendon x 1)



    


    
      
        tendon_user(model)

      


        tendon_user — user data (ntendon x nuser_tendon)



    


    
      
        tendon_width(model)

      


        tendon_width — width for rendering (ntendon x 1)



    


    
      
        tex_colorspace(model)

      


        tex_colorspace — texture colorspace (mjtColorSpace) (ntex x 1)



    


    
      
        tex_contenttypeadr(model)

      


        tex_contenttypeadr — content type address in paths; -1: none (ntex x 1)



    


    
      
        tex_data(model)

      


        tex_data — pixel values (ntexdata x 1)



    


    
      
        tex_height(model)

      


        tex_height — number of rows in texture image (ntex x 1)



    


    
      
        tex_nchannel(model)

      


        tex_nchannel — number of channels in texture image (ntex x 1)



    


    
      
        tex_pathadr(model)

      


        tex_pathadr — address of texture asset path; -1: none (ntex x 1)



    


    
      
        tex_type(model)

      


        tex_type — texture type (mjtTexture) (ntex x 1)



    


    
      
        tex_width(model)

      


        tex_width — number of columns in texture image (ntex x 1)



    


    
      
        text_adr(model)

      


        text_adr — address of text in text_data (ntext x 1)



    


    
      
        text_size(model)

      


        text_size — size of text field (strlen+1) (ntext x 1)



    


    
      
        tree_bodyadr(model)

      


        tree_bodyadr — start addr of bodies (ntree x 1)



    


    
      
        tree_bodynum(model)

      


        tree_bodynum — number of bodies in tree (ntree x 1)



    


    
      
        tree_dofadr(model)

      


        tree_dofadr — start addr of dofs (ntree x 1)



    


    
      
        tree_dofnum(model)

      


        tree_dofnum — number of dofs in tree (ntree x 1)



    


    
      
        tree_sleep_policy(model)

      


        tree_sleep_policy — sleep policy (mjtSleepPolicy) (ntree x 1)



    


    
      
        tuple_adr(model)

      


        tuple_adr — address of text in text_data (ntuple x 1)



    


    
      
        tuple_objid(model)

      


        tuple_objid — array of object ids in all tuples (ntupledata x 1)



    


    
      
        tuple_objprm(model)

      


        tuple_objprm — array of object params in all tuples (ntupledata x 1)



    


    
      
        tuple_objtype(model)

      


        tuple_objtype — array of object types in all tuples (ntupledata x 1)



    


    
      
        tuple_size(model)

      


        tuple_size — number of objects in tuple (ntuple x 1)



    


    
      
        wrap_objid(model)

      


        wrap_objid — object id: geom, site, joint (nwrap x 1)



    


    
      
        wrap_prm(model)

      


        wrap_prm — divisor, joint coef, or site id (nwrap x 1)



    


    
      
        wrap_type(model)

      


        wrap_type — wrap object type (mjtWrap) (nwrap x 1)



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: reference()


      


An mjModel this process holds.

  


        

      

      
        Functions


        


  
    
      
    
    
      actuator_acc0(model)



        
          
        

    

  


  

      

          @spec actuator_acc0(t()) :: ExMujoco.Tensor.t()


      


actuator_acc0 — acceleration from unit force in qpos0 (nout x 1)
mjtNum* in C, nout × 1.

  



  
    
      
    
    
      actuator_actadr(model)



        
          
        

    

  


  

      

          @spec actuator_actadr(t()) :: ExMujoco.Tensor.t()


      


actuator_actadr — first activation address; -1: stateless (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_actearly(model)



        
          
        

    

  


  

      

          @spec actuator_actearly(t()) :: ExMujoco.Tensor.t()


      


actuator_actearly — step activation before force (nactuator x 1)
mjtBool* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_actlimited(model)



        
          
        

    

  


  

      

          @spec actuator_actlimited(t()) :: ExMujoco.Tensor.t()


      


actuator_actlimited — is activation limited (nactuator x 1)
mjtBool* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_actnum(model)



        
          
        

    

  


  

      

          @spec actuator_actnum(t()) :: ExMujoco.Tensor.t()


      


actuator_actnum — number of activation variables (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_actrange(model)



        
          
        

    

  


  

      

          @spec actuator_actrange(t()) :: ExMujoco.Tensor.t()


      


actuator_actrange — range of activations (nactuator x 2)
mjtNum* in C, nactuator × 2.

  



  
    
      
    
    
      actuator_armature(model)



        
          
        

    

  


  

      

          @spec actuator_armature(t()) :: ExMujoco.Tensor.t()


      


actuator_armature — armature added to target (joint, tendon) (nactuator x 1)
mjtNum* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_biasprm(model)



        
          
        

    

  


  

      

          @spec actuator_biasprm(t()) :: ExMujoco.Tensor.t()


      


actuator_biasprm — bias parameters (nactuator x mjNBIAS)
mjtNum* in C, nactuator × mjNBIAS.

  



  
    
      
    
    
      actuator_biastype(model)



        
          
        

    

  


  

      

          @spec actuator_biastype(t()) :: ExMujoco.Tensor.t()


      


actuator_biastype — bias type (mjtBias) (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_cranklength(model)



        
          
        

    

  


  

      

          @spec actuator_cranklength(t()) :: ExMujoco.Tensor.t()


      


actuator_cranklength — crank length for slider-crank (nactuator x 1)
mjtNum* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_ctrladr(model)



        
          
        

    

  


  

      

          @spec actuator_ctrladr(t()) :: ExMujoco.Tensor.t()


      


actuator_ctrladr — address of first control (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_ctrllimited(model)



        
          
        

    

  


  

      

          @spec actuator_ctrllimited(t()) :: ExMujoco.Tensor.t()


      


actuator_ctrllimited — is control limited (nu x 1)
mjtBool* in C, nu × 1.

  



  
    
      
    
    
      actuator_ctrlnum(model)



        
          
        

    

  


  

      

          @spec actuator_ctrlnum(t()) :: ExMujoco.Tensor.t()


      


actuator_ctrlnum — number of controls (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_ctrlrange(model)



        
          
        

    

  


  

      

          @spec actuator_ctrlrange(t()) :: ExMujoco.Tensor.t()


      


actuator_ctrlrange — range of controls (nu x 2)
mjtNum* in C, nu × 2.

  



  
    
      
    
    
      actuator_ctrlspec(model)



        
          
        

    

  


  

      

          @spec actuator_ctrlspec(t()) :: ExMujoco.Tensor.t()


      


actuator_ctrlspec — input signature, scoped by gaintype (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_damping(model)



        
          
        

    

  


  

      

          @spec actuator_damping(t()) :: ExMujoco.Tensor.t()


      


actuator_damping — linear damping coefficient (nactuator x 1)
mjtNum* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_dampingpoly(model)



        
          
        

    

  


  

      

          @spec actuator_dampingpoly(t()) :: ExMujoco.Tensor.t()


      


actuator_dampingpoly — high-order damping coefficients (nactuator x mjNPOLY)
mjtNum* in C, nactuator × mjNPOLY.

  



  
    
      
    
    
      actuator_delay(model)



        
          
        

    

  


  

      

          @spec actuator_delay(t()) :: ExMujoco.Tensor.t()


      


actuator_delay — delay time; 0: no delay (nactuator x 1)
mjtNum* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_dynprm(model)



        
          
        

    

  


  

      

          @spec actuator_dynprm(t()) :: ExMujoco.Tensor.t()


      


actuator_dynprm — dynamics parameters (nactuator x mjNDYN)
mjtNum* in C, nactuator × mjNDYN.

  



  
    
      
    
    
      actuator_dyntype(model)



        
          
        

    

  


  

      

          @spec actuator_dyntype(t()) :: ExMujoco.Tensor.t()


      


actuator_dyntype — dynamics type (mjtDyn) (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_forcelimited(model)



        
          
        

    

  


  

      

          @spec actuator_forcelimited(t()) :: ExMujoco.Tensor.t()


      


actuator_forcelimited — is force limited (nactuator x 1)
mjtBool* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_forcerange(model)



        
          
        

    

  


  

      

          @spec actuator_forcerange(t()) :: ExMujoco.Tensor.t()


      


actuator_forcerange — range of forces (nactuator x 2)
mjtNum* in C, nactuator × 2.

  



  
    
      
    
    
      actuator_gainprm(model)



        
          
        

    

  


  

      

          @spec actuator_gainprm(t()) :: ExMujoco.Tensor.t()


      


actuator_gainprm — gain parameters (nactuator x mjNGAIN)
mjtNum* in C, nactuator × mjNGAIN.

  



  
    
      
    
    
      actuator_gaintype(model)



        
          
        

    

  


  

      

          @spec actuator_gaintype(t()) :: ExMujoco.Tensor.t()


      


actuator_gaintype — gain type (mjtGain) (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_gear(model)



        
          
        

    

  


  

      

          @spec actuator_gear(t()) :: ExMujoco.Tensor.t()


      


actuator_gear — scale length and transmitted force (nout x 6)
mjtNum* in C, nout × 6.

  



  
    
      
    
    
      actuator_group(model)



        
          
        

    

  


  

      

          @spec actuator_group(t()) :: ExMujoco.Tensor.t()


      


actuator_group — group for visibility (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_history(model)



        
          
        

    

  


  

      

          @spec actuator_history(t()) :: ExMujoco.Tensor.t()


      


actuator_history — history buffer: [nsample, interp] (nactuator x 2)
int* in C, nactuator × 2.

  



  
    
      
    
    
      actuator_historyadr(model)



        
          
        

    

  


  

      

          @spec actuator_historyadr(t()) :: ExMujoco.Tensor.t()


      


actuator_historyadr — address in history buffer; -1: none (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_length0(model)



        
          
        

    

  


  

      

          @spec actuator_length0(t()) :: ExMujoco.Tensor.t()


      


actuator_length0 — actuator length in qpos0 (nout x 1)
mjtNum* in C, nout × 1.

  



  
    
      
    
    
      actuator_lengthrange(model)



        
          
        

    

  


  

      

          @spec actuator_lengthrange(t()) :: ExMujoco.Tensor.t()


      


actuator_lengthrange — feasible actuator length range (nout x 2)
mjtNum* in C, nout × 2.

  



  
    
      
    
    
      actuator_outadr(model)



        
          
        

    

  


  

      

          @spec actuator_outadr(t()) :: ExMujoco.Tensor.t()


      


actuator_outadr — address of first force output (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_outnum(model)



        
          
        

    

  


  

      

          @spec actuator_outnum(t()) :: ExMujoco.Tensor.t()


      


actuator_outnum — number of force outputs, from trntype (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_plugin(model)



        
          
        

    

  


  

      

          @spec actuator_plugin(t()) :: ExMujoco.Tensor.t()


      


actuator_plugin — plugin instance id; -1: not a plugin (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_trnid(model)



        
          
        

    

  


  

      

          @spec actuator_trnid(t()) :: ExMujoco.Tensor.t()


      


actuator_trnid — transmission id: joint, tendon, site (nactuator x 2)
int* in C, nactuator × 2.

  



  
    
      
    
    
      actuator_trntype(model)



        
          
        

    

  


  

      

          @spec actuator_trntype(t()) :: ExMujoco.Tensor.t()


      


actuator_trntype — transmission type (mjtTrn) (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      actuator_user(model)



        
          
        

    

  


  

      

          @spec actuator_user(t()) :: ExMujoco.Tensor.t()


      


actuator_user — user data (nactuator x nuser_actuator)
mjtNum* in C, nactuator × nuser_actuator@model.

  



  
    
      
    
    
      b_colind(model)



        
          
        

    

  


  

      

          @spec b_colind(t()) :: ExMujoco.Tensor.t()


      


B_colind — body-dof: column indices (nB x 1)
int* in C, nB × 1.

  



  
    
      
    
    
      b_rowadr(model)



        
          
        

    

  


  

      

          @spec b_rowadr(t()) :: ExMujoco.Tensor.t()


      


B_rowadr — body-dof: row addresses (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      b_rownnz(model)



        
          
        

    

  


  

      

          @spec b_rownnz(t()) :: ExMujoco.Tensor.t()


      


B_rownnz — body-dof: non-zeros in each row (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_bvhadr(model)



        
          
        

    

  


  

      

          @spec body_bvhadr(t()) :: ExMujoco.Tensor.t()


      


body_bvhadr — address of bvh root (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_bvhnum(model)



        
          
        

    

  


  

      

          @spec body_bvhnum(t()) :: ExMujoco.Tensor.t()


      


body_bvhnum — number of bounding volumes (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_conaffinity(model)



        
          
        

    

  


  

      

          @spec body_conaffinity(t()) :: ExMujoco.Tensor.t()


      


body_conaffinity — OR over all geom conaffinities (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_contype(model)



        
          
        

    

  


  

      

          @spec body_contype(t()) :: ExMujoco.Tensor.t()


      


body_contype — OR over all geom contypes (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_dofadr(model)



        
          
        

    

  


  

      

          @spec body_dofadr(t()) :: ExMujoco.Tensor.t()


      


body_dofadr — start addr of dofs; -1: no dofs (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_dofnum(model)



        
          
        

    

  


  

      

          @spec body_dofnum(t()) :: ExMujoco.Tensor.t()


      


body_dofnum — number of motion degrees of freedom (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_geomadr(model)



        
          
        

    

  


  

      

          @spec body_geomadr(t()) :: ExMujoco.Tensor.t()


      


body_geomadr — start addr of geoms; -1: no geoms (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_geomnum(model)



        
          
        

    

  


  

      

          @spec body_geomnum(t()) :: ExMujoco.Tensor.t()


      


body_geomnum — number of geoms (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_gravcomp(model)



        
          
        

    

  


  

      

          @spec body_gravcomp(t()) :: ExMujoco.Tensor.t()


      


body_gravcomp — antigravity force, units of body weight (nbody x 1)
mjtNum* in C, nbody × 1.

  



  
    
      
    
    
      body_inertia(model)



        
          
        

    

  


  

      

          @spec body_inertia(t()) :: ExMujoco.Tensor.t()


      


body_inertia — diagonal inertia in ipos/iquat frame (nbody x 3)
mjtNum* in C, nbody × 3.

  



  
    
      
    
    
      body_invweight0(model)



        
          
        

    

  


  

      

          @spec body_invweight0(t()) :: ExMujoco.Tensor.t()


      


body_invweight0 — mean inv inert in qpos0 (trn, rot) (nbody x 2)
mjtNum* in C, nbody × 2.

  



  
    
      
    
    
      body_ipos(model)



        
          
        

    

  


  

      

          @spec body_ipos(t()) :: ExMujoco.Tensor.t()


      


body_ipos — local position of center of mass (nbody x 3)
mjtNum* in C, nbody × 3.

  



  
    
      
    
    
      body_iquat(model)



        
          
        

    

  


  

      

          @spec body_iquat(t()) :: ExMujoco.Tensor.t()


      


body_iquat — local orientation of inertia ellipsoid (nbody x 4)
mjtNum* in C, nbody × 4.

  



  
    
      
    
    
      body_jntadr(model)



        
          
        

    

  


  

      

          @spec body_jntadr(t()) :: ExMujoco.Tensor.t()


      


body_jntadr — start addr of joints; -1: no joints (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_jntnum(model)



        
          
        

    

  


  

      

          @spec body_jntnum(t()) :: ExMujoco.Tensor.t()


      


body_jntnum — number of joints for this body (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_margin(model)



        
          
        

    

  


  

      

          @spec body_margin(t()) :: ExMujoco.Tensor.t()


      


body_margin — MAX over all geom margins+gaps (nbody x 1)
mjtNum* in C, nbody × 1.

  



  
    
      
    
    
      body_mass(model)



        
          
        

    

  


  

      

          @spec body_mass(t()) :: ExMujoco.Tensor.t()


      


body_mass — mass (nbody x 1)
mjtNum* in C, nbody × 1.

  



  
    
      
    
    
      body_mocapid(model)



        
          
        

    

  


  

      

          @spec body_mocapid(t()) :: ExMujoco.Tensor.t()


      


body_mocapid — id of mocap data; -1: none (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_parentid(model)



        
          
        

    

  


  

      

          @spec body_parentid(t()) :: ExMujoco.Tensor.t()


      


body_parentid — id of body's parent (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_plugin(model)



        
          
        

    

  


  

      

          @spec body_plugin(t()) :: ExMujoco.Tensor.t()


      


body_plugin — plugin instance id; -1: not in use (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_pos(model)



        
          
        

    

  


  

      

          @spec body_pos(t()) :: ExMujoco.Tensor.t()


      


body_pos — position offset rel. to parent body (nbody x 3)
mjtNum* in C, nbody × 3.

  



  
    
      
    
    
      body_quat(model)



        
          
        

    

  


  

      

          @spec body_quat(t()) :: ExMujoco.Tensor.t()


      


body_quat — orientation offset rel. to parent body (nbody x 4)
mjtNum* in C, nbody × 4.

  



  
    
      
    
    
      body_rootid(model)



        
          
        

    

  


  

      

          @spec body_rootid(t()) :: ExMujoco.Tensor.t()


      


body_rootid — ancestor that is direct child of world (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_sameframe(model)



        
          
        

    

  


  

      

          @spec body_sameframe(t()) :: ExMujoco.Tensor.t()


      


body_sameframe — same frame as inertia (mjtSameframe) (nbody x 1)
mjtByte* in C, nbody × 1.

  



  
    
      
    
    
      body_simple(model)



        
          
        

    

  


  

      

          @spec body_simple(t()) :: ExMujoco.Tensor.t()


      


body_simple — 1: diag M; 2: diag M, sliders only (nbody x 1)
mjtByte* in C, nbody × 1.

  



  
    
      
    
    
      body_subtreemass(model)



        
          
        

    

  


  

      

          @spec body_subtreemass(t()) :: ExMujoco.Tensor.t()


      


body_subtreemass — mass of subtree starting at this body (nbody x 1)
mjtNum* in C, nbody × 1.

  



  
    
      
    
    
      body_treeid(model)



        
          
        

    

  


  

      

          @spec body_treeid(t()) :: ExMujoco.Tensor.t()


      


body_treeid — id of body's kinematic tree; -1: static (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      body_user(model)



        
          
        

    

  


  

      

          @spec body_user(t()) :: ExMujoco.Tensor.t()


      


body_user — user data (nbody x nuser_body)
mjtNum* in C, nbody × nuser_body@model.

  



  
    
      
    
    
      body_weldid(model)



        
          
        

    

  


  

      

          @spec body_weldid(t()) :: ExMujoco.Tensor.t()


      


body_weldid — top dof-less ancestor; mocap: own root (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      bvh_aabb(model)



        
          
        

    

  


  

      

          @spec bvh_aabb(t()) :: ExMujoco.Tensor.t()


      


bvh_aabb — local bounding box (center, size) (nbvhstatic x 6)
mjtNum* in C, nbvhstatic × 6.

  



  
    
      
    
    
      bvh_child(model)



        
          
        

    

  


  

      

          @spec bvh_child(t()) :: ExMujoco.Tensor.t()


      


bvh_child — left and right children in tree (nbvh x 2)
int* in C, nbvh × 2.

  



  
    
      
    
    
      bvh_depth(model)



        
          
        

    

  


  

      

          @spec bvh_depth(t()) :: ExMujoco.Tensor.t()


      


bvh_depth — depth in the bounding volume hierarchy (nbvh x 1)
int* in C, nbvh × 1.

  



  
    
      
    
    
      bvh_nodeid(model)



        
          
        

    

  


  

      

          @spec bvh_nodeid(t()) :: ExMujoco.Tensor.t()


      


bvh_nodeid — geom or elem id of node; -1: non-leaf (nbvh x 1)
int* in C, nbvh × 1.

  



  
    
      
    
    
      cam_bodyid(model)



        
          
        

    

  


  

      

          @spec cam_bodyid(t()) :: ExMujoco.Tensor.t()


      


cam_bodyid — id of camera's body (ncam x 1)
int* in C, ncam × 1.

  



  
    
      
    
    
      cam_fovy(model)



        
          
        

    

  


  

      

          @spec cam_fovy(t()) :: ExMujoco.Tensor.t()


      


cam_fovy — y field-of-view (ortho ? len : deg) (ncam x 1)
mjtNum* in C, ncam × 1.

  



  
    
      
    
    
      cam_intrinsic(model)



        
          
        

    

  


  

      

          @spec cam_intrinsic(t()) :: ExMujoco.Tensor.t()


      


cam_intrinsic — [focal length; principal point] (ncam x 4)
float* in C, ncam × 4.

  



  
    
      
    
    
      cam_ipd(model)



        
          
        

    

  


  

      

          @spec cam_ipd(t()) :: ExMujoco.Tensor.t()


      


cam_ipd — inter-pupilary distance (ncam x 1)
mjtNum* in C, ncam × 1.

  



  
    
      
    
    
      cam_mat0(model)



        
          
        

    

  


  

      

          @spec cam_mat0(t()) :: ExMujoco.Tensor.t()


      


cam_mat0 — global orientation in qpos0 (ncam x 9)
mjtNum* in C, ncam × 9.

  



  
    
      
    
    
      cam_mode(model)



        
          
        

    

  


  

      

          @spec cam_mode(t()) :: ExMujoco.Tensor.t()


      


cam_mode — camera tracking mode (mjtCamLight) (ncam x 1)
int* in C, ncam × 1.

  



  
    
      
    
    
      cam_output(model)



        
          
        

    

  


  

      

          @spec cam_output(t()) :: ExMujoco.Tensor.t()


      


cam_output — output types (mjtCamOut bit flags) (ncam x 1)
int* in C, ncam × 1.

  



  
    
      
    
    
      cam_pos0(model)



        
          
        

    

  


  

      

          @spec cam_pos0(t()) :: ExMujoco.Tensor.t()


      


cam_pos0 — global position rel. to body in qpos0 (ncam x 3)
mjtNum* in C, ncam × 3.

  



  
    
      
    
    
      cam_pos(model)



        
          
        

    

  


  

      

          @spec cam_pos(t()) :: ExMujoco.Tensor.t()


      


cam_pos — position rel. to body frame (ncam x 3)
mjtNum* in C, ncam × 3.

  



  
    
      
    
    
      cam_poscom0(model)



        
          
        

    

  


  

      

          @spec cam_poscom0(t()) :: ExMujoco.Tensor.t()


      


cam_poscom0 — global position rel. to sub-com in qpos0 (ncam x 3)
mjtNum* in C, ncam × 3.

  



  
    
      
    
    
      cam_projection(model)



        
          
        

    

  


  

      

          @spec cam_projection(t()) :: ExMujoco.Tensor.t()


      


cam_projection — projection type (mjtProjection) (ncam x 1)
int* in C, ncam × 1.

  



  
    
      
    
    
      cam_quat(model)



        
          
        

    

  


  

      

          @spec cam_quat(t()) :: ExMujoco.Tensor.t()


      


cam_quat — orientation rel. to body frame (ncam x 4)
mjtNum* in C, ncam × 4.

  



  
    
      
    
    
      cam_resolution(model)



        
          
        

    

  


  

      

          @spec cam_resolution(t()) :: ExMujoco.Tensor.t()


      


cam_resolution — resolution: pixels [width, height] (ncam x 2)
int* in C, ncam × 2.

  



  
    
      
    
    
      cam_sensorsize(model)



        
          
        

    

  


  

      

          @spec cam_sensorsize(t()) :: ExMujoco.Tensor.t()


      


cam_sensorsize — sensor size: length [width, height] (ncam x 2)
float* in C, ncam × 2.

  



  
    
      
    
    
      cam_targetbodyid(model)



        
          
        

    

  


  

      

          @spec cam_targetbodyid(t()) :: ExMujoco.Tensor.t()


      


cam_targetbodyid — id of targeted body; -1: none (ncam x 1)
int* in C, ncam × 1.

  



  
    
      
    
    
      cam_user(model)



        
          
        

    

  


  

      

          @spec cam_user(t()) :: ExMujoco.Tensor.t()


      


cam_user — user data (ncam x nuser_cam)
mjtNum* in C, ncam × nuser_cam@model.

  



  
    
      
    
    
      d_colind(model)



        
          
        

    

  


  

      

          @spec d_colind(t()) :: ExMujoco.Tensor.t()


      


D_colind — full inertia: column indices (nD x 1)
int* in C, nD × 1.

  



  
    
      
    
    
      d_diag(model)



        
          
        

    

  


  

      

          @spec d_diag(t()) :: ExMujoco.Tensor.t()


      


D_diag — full inertia: index of diagonal element (nv x 1)
int* in C, nv × 1.

  



  
    
      
    
    
      d_rowadr(model)



        
          
        

    

  


  

      

          @spec d_rowadr(t()) :: ExMujoco.Tensor.t()


      


D_rowadr — full inertia: row addresses (nv x 1)
int* in C, nv × 1.

  



  
    
      
    
    
      d_rownnz(model)



        
          
        

    

  


  

      

          @spec d_rownnz(t()) :: ExMujoco.Tensor.t()


      


D_rownnz — full inertia: non-zeros in each row (nv x 1)
int* in C, nv × 1.

  



  
    
      
    
    
      dof_armature(model)



        
          
        

    

  


  

      

          @spec dof_armature(t()) :: ExMujoco.Tensor.t()


      


dof_armature — dof armature inertia/mass (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      dof_bodyid(model)



        
          
        

    

  


  

      

          @spec dof_bodyid(t()) :: ExMujoco.Tensor.t()


      


dof_bodyid — id of dof's body (nv x 1)
int* in C, nv × 1.

  



  
    
      
    
    
      dof_damping(model)



        
          
        

    

  


  

      

          @spec dof_damping(t()) :: ExMujoco.Tensor.t()


      


dof_damping — linear damping coefficient (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      dof_dampingpoly(model)



        
          
        

    

  


  

      

          @spec dof_dampingpoly(t()) :: ExMujoco.Tensor.t()


      


dof_dampingpoly — high-order damping coefficients (nv x mjNPOLY)
mjtNum* in C, nv × mjNPOLY.

  



  
    
      
    
    
      dof_frictionloss(model)



        
          
        

    

  


  

      

          @spec dof_frictionloss(t()) :: ExMujoco.Tensor.t()


      


dof_frictionloss — dof friction loss (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      dof_invweight0(model)



        
          
        

    

  


  

      

          @spec dof_invweight0(t()) :: ExMujoco.Tensor.t()


      


dof_invweight0 — diag. inverse inertia in qpos0 (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      dof_jntid(model)



        
          
        

    

  


  

      

          @spec dof_jntid(t()) :: ExMujoco.Tensor.t()


      


dof_jntid — id of dof's joint (nv x 1)
int* in C, nv × 1.

  



  
    
      
    
    
      dof_length(model)



        
          
        

    

  


  

      

          @spec dof_length(t()) :: ExMujoco.Tensor.t()


      


dof_length — linear: 1; angular: approx. length scale (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      dof_M0(model)



        
          
        

    

  


  

      

          @spec dof_M0(t()) :: ExMujoco.Tensor.t()


      


dof_M0 — diag. inertia in qpos0 (nv x 1)
mjtNum* in C, nv × 1.

  



  
    
      
    
    
      dof_Madr(model)



        
          
        

    

  


  

      

          @spec dof_Madr(t()) :: ExMujoco.Tensor.t()


      


dof_Madr — dof address in M-diagonal (nv x 1)
int* in C, nv × 1.

  



  
    
      
    
    
      dof_parentid(model)



        
          
        

    

  


  

      

          @spec dof_parentid(t()) :: ExMujoco.Tensor.t()


      


dof_parentid — id of dof's parent; -1: none (nv x 1)
int* in C, nv × 1.

  



  
    
      
    
    
      dof_simplenum(model)



        
          
        

    

  


  

      

          @spec dof_simplenum(t()) :: ExMujoco.Tensor.t()


      


dof_simplenum — number of consecutive simple dofs (nv x 1)
int* in C, nv × 1.

  



  
    
      
    
    
      dof_solimp(model)



        
          
        

    

  


  

      

          @spec dof_solimp(t()) :: ExMujoco.Tensor.t()


      


dof_solimp — constraint solver impedance:frictionloss (nv x mjNIMP)
mjtNum* in C, nv × mjNIMP.

  



  
    
      
    
    
      dof_solref(model)



        
          
        

    

  


  

      

          @spec dof_solref(t()) :: ExMujoco.Tensor.t()


      


dof_solref — constraint solver reference:frictionloss (nv x mjNREF)
mjtNum* in C, nv × mjNREF.

  



  
    
      
    
    
      dof_treeid(model)



        
          
        

    

  


  

      

          @spec dof_treeid(t()) :: ExMujoco.Tensor.t()


      


dof_treeid — id of dof's kinematic tree (nv x 1)
int* in C, nv × 1.

  



  
    
      
    
    
      efm0_dofid(model)



        
          
        

    

  


  

      

          @spec efm0_dofid(t()) :: ExMujoco.Tensor.t()


      


efm0_dofid — constant metric factor row->dof address (nefm0dof x 1)
int* in C, nefm0dof × 1.

  



  
    
      
    
    
      efm0_L(model)



        
          
        

    

  


  

      

          @spec efm0_L(t()) :: ExMujoco.Tensor.t()


      


efm0_L — factor of M + (dt^2+dtd)K_bend (nefm0L x 1)
mjtNum* in C, nefm0L × 1.

  



  
    
      
    
    
      efm0_L_colind(model)



        
          
        

    

  


  

      

          @spec efm0_L_colind(t()) :: ExMujoco.Tensor.t()


      


efm0_L_colind — constant metric factor column indices (nefm0L x 1)
int* in C, nefm0L × 1.

  



  
    
      
    
    
      efm0_L_rowadr(model)



        
          
        

    

  


  

      

          @spec efm0_L_rowadr(t()) :: ExMujoco.Tensor.t()


      


efm0_L_rowadr — constant metric factor row addresses (nefm0dof x 1)
int* in C, nefm0dof × 1.

  



  
    
      
    
    
      efm0_L_rownnz(model)



        
          
        

    

  


  

      

          @spec efm0_L_rownnz(t()) :: ExMujoco.Tensor.t()


      


efm0_L_rownnz — constant metric factor row nonzeros (nefm0dof x 1)
int* in C, nefm0dof × 1.

  



  
    
      
    
    
      efmC_perm(model)



        
          
        

    

  


  

      

          @spec efmC_perm(t()) :: ExMujoco.Tensor.t()


      


efmC_perm — sparse factor order: vertex dof or -1 (nefmCvert x 1)
int* in C, nefmCvert × 1.

  



  
    
      
    
    
      eq_active0(model)



        
          
        

    

  


  

      

          @spec eq_active0(t()) :: ExMujoco.Tensor.t()


      


eq_active0 — initial enable/disable constraint state (neq x 1)
mjtBool* in C, neq × 1.

  



  
    
      
    
    
      eq_data(model)



        
          
        

    

  


  

      

          @spec eq_data(t()) :: ExMujoco.Tensor.t()


      


eq_data — numeric data for constraint (neq x mjNEQDATA)
mjtNum* in C, neq × mjNEQDATA.

  



  
    
      
    
    
      eq_obj1id(model)



        
          
        

    

  


  

      

          @spec eq_obj1id(t()) :: ExMujoco.Tensor.t()


      


eq_obj1id — id of object 1 (neq x 1)
int* in C, neq × 1.

  



  
    
      
    
    
      eq_obj2id(model)



        
          
        

    

  


  

      

          @spec eq_obj2id(t()) :: ExMujoco.Tensor.t()


      


eq_obj2id — id of object 2 (neq x 1)
int* in C, neq × 1.

  



  
    
      
    
    
      eq_objtype(model)



        
          
        

    

  


  

      

          @spec eq_objtype(t()) :: ExMujoco.Tensor.t()


      


eq_objtype — type of both objects (mjtObj) (neq x 1)
int* in C, neq × 1.

  



  
    
      
    
    
      eq_solimp(model)



        
          
        

    

  


  

      

          @spec eq_solimp(t()) :: ExMujoco.Tensor.t()


      


eq_solimp — constraint solver impedance (neq x mjNIMP)
mjtNum* in C, neq × mjNIMP.

  



  
    
      
    
    
      eq_solref(model)



        
          
        

    

  


  

      

          @spec eq_solref(t()) :: ExMujoco.Tensor.t()


      


eq_solref — constraint solver reference (neq x mjNREF)
mjtNum* in C, neq × mjNREF.

  



  
    
      
    
    
      eq_type(model)



        
          
        

    

  


  

      

          @spec eq_type(t()) :: ExMujoco.Tensor.t()


      


eq_type — constraint type (mjtEq) (neq x 1)
int* in C, neq × 1.

  



  
    
      
    
    
      exclude_signature(model)



        
          
        

    

  


  

      

          @spec exclude_signature(t()) :: ExMujoco.Tensor.t()


      


exclude_signature — body1 << 16 + body2 (nexclude x 1)
int* in C, nexclude × 1.

  



  
    
      
    
    
      flex_activelayers(model)



        
          
        

    

  


  

      

          @spec flex_activelayers(t()) :: ExMujoco.Tensor.t()


      


flex_activelayers — number of active element layers, 3D only (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_bending(model)



        
          
        

    

  


  

      

          @spec flex_bending(t()) :: ExMujoco.Tensor.t()


      


flex_bending — bending stiffness (nflexbending x 1)
mjtNum* in C, nflexbending × 1.

  



  
    
      
    
    
      flex_bendingadr(model)



        
          
        

    

  


  

      

          @spec flex_bendingadr(t()) :: ExMujoco.Tensor.t()


      


flex_bendingadr — first bending data address (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_bvhadr(model)



        
          
        

    

  


  

      

          @spec flex_bvhadr(t()) :: ExMujoco.Tensor.t()


      


flex_bvhadr — address of bvh root; -1: no bvh (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_bvhnum(model)



        
          
        

    

  


  

      

          @spec flex_bvhnum(t()) :: ExMujoco.Tensor.t()


      


flex_bvhnum — number of bounding volumes (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_cellnum(model)



        
          
        

    

  


  

      

          @spec flex_cellnum(t()) :: ExMujoco.Tensor.t()


      


flex_cellnum — finite cell num per dimension (nflex x 3)
int* in C, nflex × 3.

  



  
    
      
    
    
      flex_centered(model)



        
          
        

    

  


  

      

          @spec flex_centered(t()) :: ExMujoco.Tensor.t()


      


flex_centered — are all vertex coordinates (0,0,0) (nflex x 1)
mjtBool* in C, nflex × 1.

  



  
    
      
    
    
      flex_conaffinity(model)



        
          
        

    

  


  

      

          @spec flex_conaffinity(t()) :: ExMujoco.Tensor.t()


      


flex_conaffinity — flex contact affinity (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_condim(model)



        
          
        

    

  


  

      

          @spec flex_condim(t()) :: ExMujoco.Tensor.t()


      


flex_condim — contact dimensionality (1, 3, 4, 6) (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_contype(model)



        
          
        

    

  


  

      

          @spec flex_contype(t()) :: ExMujoco.Tensor.t()


      


flex_contype — flex contact type (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_damping(model)



        
          
        

    

  


  

      

          @spec flex_damping(t()) :: ExMujoco.Tensor.t()


      


flex_damping — Rayleigh's damping coefficient (nflex x 1)
mjtNum* in C, nflex × 1.

  



  
    
      
    
    
      flex_dim(model)



        
          
        

    

  


  

      

          @spec flex_dim(t()) :: ExMujoco.Tensor.t()


      


flex_dim — 1: lines, 2: triangles, 3: tetrahedra (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_edge(model)



        
          
        

    

  


  

      

          @spec flex_edge(t()) :: ExMujoco.Tensor.t()


      


flex_edge — edge vertex ids (2 per edge) (nflexedge x 2)
int* in C, nflexedge × 2.

  



  
    
      
    
    
      flex_edgeadr(model)



        
          
        

    

  


  

      

          @spec flex_edgeadr(t()) :: ExMujoco.Tensor.t()


      


flex_edgeadr — first edge address (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_edgedamping(model)



        
          
        

    

  


  

      

          @spec flex_edgedamping(t()) :: ExMujoco.Tensor.t()


      


flex_edgedamping — edge damping (nflex x 1)
mjtNum* in C, nflex × 1.

  



  
    
      
    
    
      flex_edgeequality(model)



        
          
        

    

  


  

      

          @spec flex_edgeequality(t()) :: ExMujoco.Tensor.t()


      


flex_edgeequality — 0:none, 1:edges, 3:strain (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_edgeflap(model)



        
          
        

    

  


  

      

          @spec flex_edgeflap(t()) :: ExMujoco.Tensor.t()


      


flex_edgeflap — adjacent vertex ids (dim=2 only) (nflexedge x 2)
int* in C, nflexedge × 2.

  



  
    
      
    
    
      flex_edgenum(model)



        
          
        

    

  


  

      

          @spec flex_edgenum(t()) :: ExMujoco.Tensor.t()


      


flex_edgenum — number of edges (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_edgestiffness(model)



        
          
        

    

  


  

      

          @spec flex_edgestiffness(t()) :: ExMujoco.Tensor.t()


      


flex_edgestiffness — edge stiffness (nflex x 1)
mjtNum* in C, nflex × 1.

  



  
    
      
    
    
      flex_elem(model)



        
          
        

    

  


  

      

          @spec flex_elem(t()) :: ExMujoco.Tensor.t()


      


flex_elem — element vertex ids (dim+1 per elem) (nflexelemdata x 1)
int* in C, nflexelemdata × 1.

  



  
    
      
    
    
      flex_elemadr(model)



        
          
        

    

  


  

      

          @spec flex_elemadr(t()) :: ExMujoco.Tensor.t()


      


flex_elemadr — first element address (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_elemdataadr(model)



        
          
        

    

  


  

      

          @spec flex_elemdataadr(t()) :: ExMujoco.Tensor.t()


      


flex_elemdataadr — first element vertex id address (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_elemedge(model)



        
          
        

    

  


  

      

          @spec flex_elemedge(t()) :: ExMujoco.Tensor.t()


      


flex_elemedge — element edge ids (nflexelemedge x 1)
int* in C, nflexelemedge × 1.

  



  
    
      
    
    
      flex_elemedgeadr(model)



        
          
        

    

  


  

      

          @spec flex_elemedgeadr(t()) :: ExMujoco.Tensor.t()


      


flex_elemedgeadr — first element edge id address (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_elemlayer(model)



        
          
        

    

  


  

      

          @spec flex_elemlayer(t()) :: ExMujoco.Tensor.t()


      


flex_elemlayer — element distance from surface, 3D only (nflexelem x 1)
int* in C, nflexelem × 1.

  



  
    
      
    
    
      flex_elemnum(model)



        
          
        

    

  


  

      

          @spec flex_elemnum(t()) :: ExMujoco.Tensor.t()


      


flex_elemnum — number of elements (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_elemtexcoord(model)



        
          
        

    

  


  

      

          @spec flex_elemtexcoord(t()) :: ExMujoco.Tensor.t()


      


flex_elemtexcoord — element texture coordinates (dim+1) (nflexelemdata x 1)
int* in C, nflexelemdata × 1.

  



  
    
      
    
    
      flex_flatskin(model)



        
          
        

    

  


  

      

          @spec flex_flatskin(t()) :: ExMujoco.Tensor.t()


      


flex_flatskin — render flex skin with flat shading (nflex x 1)
mjtBool* in C, nflex × 1.

  



  
    
      
    
    
      flex_friction(model)



        
          
        

    

  


  

      

          @spec flex_friction(t()) :: ExMujoco.Tensor.t()


      


flex_friction — friction for (slide, spin, roll) (nflex x 3)
mjtNum* in C, nflex × 3.

  



  
    
      
    
    
      flex_gap(model)



        
          
        

    

  


  

      

          @spec flex_gap(t()) :: ExMujoco.Tensor.t()


      


flex_gap — additional contact detection buffer (nflex x 1)
mjtNum* in C, nflex × 1.

  



  
    
      
    
    
      flex_group(model)



        
          
        

    

  


  

      

          @spec flex_group(t()) :: ExMujoco.Tensor.t()


      


flex_group — group for visibility (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_interp(model)



        
          
        

    

  


  

      

          @spec flex_interp(t()) :: ExMujoco.Tensor.t()


      


flex_interp — interpolation (0: vertex, 1: nodes) (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_margin(model)



        
          
        

    

  


  

      

          @spec flex_margin(t()) :: ExMujoco.Tensor.t()


      


flex_margin — geometric inflation for contact (nflex x 1)
mjtNum* in C, nflex × 1.

  



  
    
      
    
    
      flex_matid(model)



        
          
        

    

  


  

      

          @spec flex_matid(t()) :: ExMujoco.Tensor.t()


      


flex_matid — material id for rendering (nflexelem x 1)
int* in C, nflexelem × 1.

  



  
    
      
    
    
      flex_node0(model)



        
          
        

    

  


  

      

          @spec flex_node0(t()) :: ExMujoco.Tensor.t()


      


flex_node0 — Cartesian node positions in qpos0 (nflexnode x 3)
mjtNum* in C, nflexnode × 3.

  



  
    
      
    
    
      flex_node(model)



        
          
        

    

  


  

      

          @spec flex_node(t()) :: ExMujoco.Tensor.t()


      


flex_node — node positions in local body frames (nflexnode x 3)
mjtNum* in C, nflexnode × 3.

  



  
    
      
    
    
      flex_nodeadr(model)



        
          
        

    

  


  

      

          @spec flex_nodeadr(t()) :: ExMujoco.Tensor.t()


      


flex_nodeadr — first node address (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_nodebodyid(model)



        
          
        

    

  


  

      

          @spec flex_nodebodyid(t()) :: ExMujoco.Tensor.t()


      


flex_nodebodyid — node body ids (nflexnode x 1)
int* in C, nflexnode × 1.

  



  
    
      
    
    
      flex_nodenum(model)



        
          
        

    

  


  

      

          @spec flex_nodenum(t()) :: ExMujoco.Tensor.t()


      


flex_nodenum — number of nodes (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_passive(model)



        
          
        

    

  


  

      

          @spec flex_passive(t()) :: ExMujoco.Tensor.t()


      


flex_passive — passive collisions enabled (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_plasticadr(model)



        
          
        

    

  


  

      

          @spec flex_plasticadr(t()) :: ExMujoco.Tensor.t()


      


flex_plasticadr — plastic state address; -1: elastic (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_plasticmode(model)



        
          
        

    

  


  

      

          @spec flex_plasticmode(t()) :: ExMujoco.Tensor.t()


      


flex_plasticmode — plastic state bits; 1: bend, 2: stretch (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_priority(model)



        
          
        

    

  


  

      

          @spec flex_priority(t()) :: ExMujoco.Tensor.t()


      


flex_priority — flex contact priority (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_radius(model)



        
          
        

    

  


  

      

          @spec flex_radius(t()) :: ExMujoco.Tensor.t()


      


flex_radius — radius around primitive element (nflex x 1)
mjtNum* in C, nflex × 1.

  



  
    
      
    
    
      flex_rgba(model)



        
          
        

    

  


  

      

          @spec flex_rgba(t()) :: ExMujoco.Tensor.t()


      


flex_rgba — rgba when material is omitted (nflex x 4)
float* in C, nflex × 4.

  



  
    
      
    
    
      flex_rigid(model)



        
          
        

    

  


  

      

          @spec flex_rigid(t()) :: ExMujoco.Tensor.t()


      


flex_rigid — are all vertices in the same body (nflex x 1)
mjtBool* in C, nflex × 1.

  



  
    
      
    
    
      flex_selfcollide(model)



        
          
        

    

  


  

      

          @spec flex_selfcollide(t()) :: ExMujoco.Tensor.t()


      


flex_selfcollide — self collision mode (mjtFlexSelf) (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_shell(model)



        
          
        

    

  


  

      

          @spec flex_shell(t()) :: ExMujoco.Tensor.t()


      


flex_shell — shell fragment vertex ids (dim per frag) (nflexshelldata x 1)
int* in C, nflexshelldata × 1.

  



  
    
      
    
    
      flex_shelldataadr(model)



        
          
        

    

  


  

      

          @spec flex_shelldataadr(t()) :: ExMujoco.Tensor.t()


      


flex_shelldataadr — first shell data address (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_shellnum(model)



        
          
        

    

  


  

      

          @spec flex_shellnum(t()) :: ExMujoco.Tensor.t()


      


flex_shellnum — number of shells (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_size(model)



        
          
        

    

  


  

      

          @spec flex_size(t()) :: ExMujoco.Tensor.t()


      


flex_size — vertex bounding box half sizes in qpos0 (nflex x 3)
mjtNum* in C, nflex × 3.

  



  
    
      
    
    
      flex_solimp(model)



        
          
        

    

  


  

      

          @spec flex_solimp(t()) :: ExMujoco.Tensor.t()


      


flex_solimp — constraint solver impedance: contact (nflex x mjNIMP)
mjtNum* in C, nflex × mjNIMP.

  



  
    
      
    
    
      flex_solmix(model)



        
          
        

    

  


  

      

          @spec flex_solmix(t()) :: ExMujoco.Tensor.t()


      


flex_solmix — mix coef for solref/imp in contact pair (nflex x 1)
mjtNum* in C, nflex × 1.

  



  
    
      
    
    
      flex_solref(model)



        
          
        

    

  


  

      

          @spec flex_solref(t()) :: ExMujoco.Tensor.t()


      


flex_solref — constraint solver reference: contact (nflex x mjNREF)
mjtNum* in C, nflex × mjNREF.

  



  
    
      
    
    
      flex_stiffness(model)



        
          
        

    

  


  

      

          @spec flex_stiffness(t()) :: ExMujoco.Tensor.t()


      


flex_stiffness — finite element stiffness matrix (nflexstiffness x 1)
mjtNum* in C, nflexstiffness × 1.

  



  
    
      
    
    
      flex_stiffnessadr(model)



        
          
        

    

  


  

      

          @spec flex_stiffnessadr(t()) :: ExMujoco.Tensor.t()


      


flex_stiffnessadr — stiffness matrix address (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_texcoord(model)



        
          
        

    

  


  

      

          @spec flex_texcoord(t()) :: ExMujoco.Tensor.t()


      


flex_texcoord — vertex texture coordinates (nflextexcoord x 2)
float* in C, nflextexcoord × 2.

  



  
    
      
    
    
      flex_texcoordadr(model)



        
          
        

    

  


  

      

          @spec flex_texcoordadr(t()) :: ExMujoco.Tensor.t()


      


flex_texcoordadr — address in flex_texcoord; -1: none (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_vert0(model)



        
          
        

    

  


  

      

          @spec flex_vert0(t()) :: ExMujoco.Tensor.t()


      


flex_vert0 — vertex positions in qpos0 on [0, 1]^d (nflexvert x 3)
mjtNum* in C, nflexvert × 3.

  



  
    
      
    
    
      flex_vert(model)



        
          
        

    

  


  

      

          @spec flex_vert(t()) :: ExMujoco.Tensor.t()


      


flex_vert — vertex positions in local body frames (nflexvert x 3)
mjtNum* in C, nflexvert × 3.

  



  
    
      
    
    
      flex_vertadr(model)



        
          
        

    

  


  

      

          @spec flex_vertadr(t()) :: ExMujoco.Tensor.t()


      


flex_vertadr — first vertex address (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_vertbodyid(model)



        
          
        

    

  


  

      

          @spec flex_vertbodyid(t()) :: ExMujoco.Tensor.t()


      


flex_vertbodyid — vertex body ids (nflexvert x 1)
int* in C, nflexvert × 1.

  



  
    
      
    
    
      flex_vertcell(model)



        
          
        

    

  


  

      

          @spec flex_vertcell(t()) :: ExMujoco.Tensor.t()


      


flex_vertcell — finite cell index for vertex; -1: none (nflexvert x 1)
int* in C, nflexvert × 1.

  



  
    
      
    
    
      flex_vertnum(model)



        
          
        

    

  


  

      

          @spec flex_vertnum(t()) :: ExMujoco.Tensor.t()


      


flex_vertnum — number of vertices (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      flex_yield(model)



        
          
        

    

  


  

      

          @spec flex_yield(t()) :: ExMujoco.Tensor.t()


      


flex_yield — yield strain (stretch, bend); 0: elastic (nflex x 2)
mjtNum* in C, nflex × 2.

  



  
    
      
    
    
      flexedge_invweight0(model)



        
          
        

    

  


  

      

          @spec flexedge_invweight0(t()) :: ExMujoco.Tensor.t()


      


flexedge_invweight0 — edge inv. weight in qpos0 (nflexedge x 1)
mjtNum* in C, nflexedge × 1.

  



  
    
      
    
    
      flexedge_J_colind(model)



        
          
        

    

  


  

      

          @spec flexedge_J_colind(t()) :: ExMujoco.Tensor.t()


      


flexedge_J_colind — column indices in sparse Jacobian (nJfe x 1)
int* in C, nJfe × 1.

  



  
    
      
    
    
      flexedge_J_rowadr(model)



        
          
        

    

  


  

      

          @spec flexedge_J_rowadr(t()) :: ExMujoco.Tensor.t()


      


flexedge_J_rowadr — row start address in colind array (nflexedge x 1)
int* in C, nflexedge × 1.

  



  
    
      
    
    
      flexedge_J_rownnz(model)



        
          
        

    

  


  

      

          @spec flexedge_J_rownnz(t()) :: ExMujoco.Tensor.t()


      


flexedge_J_rownnz — number of non-zeros in Jacobian row (nflexedge x 1)
int* in C, nflexedge × 1.

  



  
    
      
    
    
      flexedge_length0(model)



        
          
        

    

  


  

      

          @spec flexedge_length0(t()) :: ExMujoco.Tensor.t()


      


flexedge_length0 — edge lengths in qpos0 (nflexedge x 1)
mjtNum* in C, nflexedge × 1.

  



  
    
      
    
    
      flexedge_rigid(model)



        
          
        

    

  


  

      

          @spec flexedge_rigid(t()) :: ExMujoco.Tensor.t()


      


flexedge_rigid — are both edge vertices in same body (nflexedge x 1)
mjtBool* in C, nflexedge × 1.

  



  
    
      
    
    
      flg_adhesion(model)



        
          
        

    

  


  

      

          @spec flg_adhesion(t()) :: integer()


      


flg_adhesion — whether any geom or pair has nonzero adhesion
mjtBool in C, read as an integer.

  



  
    
      
    
    
      flg_gravcomp(model)



        
          
        

    

  


  

      

          @spec flg_gravcomp(t()) :: integer()


      


flg_gravcomp — whether any body has nonzero gravcomp
mjtBool in C, read as an integer.

  



  
    
      
    
    
      flg_surfacevel(model)



        
          
        

    

  


  

      

          @spec flg_surfacevel(t()) :: integer()


      


flg_surfacevel — whether any geom has nonzero surfacevel
mjtBool in C, read as an integer.

  



  
    
      
    
    
      geom_aabb(model)



        
          
        

    

  


  

      

          @spec geom_aabb(t()) :: ExMujoco.Tensor.t()


      


geom_aabb — bounding box, (center, size) (ngeom x 6)
mjtNum* in C, ngeom × 6.

  



  
    
      
    
    
      geom_adhesion(model)



        
          
        

    

  


  

      

          @spec geom_adhesion(t()) :: ExMujoco.Tensor.t()


      


geom_adhesion — adhesive force of contacts (ngeom x 1)
mjtNum* in C, ngeom × 1.

  



  
    
      
    
    
      geom_bodyid(model)



        
          
        

    

  


  

      

          @spec geom_bodyid(t()) :: ExMujoco.Tensor.t()


      


geom_bodyid — id of geom's body (ngeom x 1)
int* in C, ngeom × 1.

  



  
    
      
    
    
      geom_castshadow(model)



        
          
        

    

  


  

      

          @spec geom_castshadow(t()) :: ExMujoco.Tensor.t()


      


geom_castshadow — does geom cast shadows (ngeom x 1)
mjtBool* in C, ngeom × 1.

  



  
    
      
    
    
      geom_conaffinity(model)



        
          
        

    

  


  

      

          @spec geom_conaffinity(t()) :: ExMujoco.Tensor.t()


      


geom_conaffinity — geom contact affinity (ngeom x 1)
int* in C, ngeom × 1.

  



  
    
      
    
    
      geom_condim(model)



        
          
        

    

  


  

      

          @spec geom_condim(t()) :: ExMujoco.Tensor.t()


      


geom_condim — contact dimensionality (1, 3, 4, 6) (ngeom x 1)
int* in C, ngeom × 1.

  



  
    
      
    
    
      geom_contype(model)



        
          
        

    

  


  

      

          @spec geom_contype(t()) :: ExMujoco.Tensor.t()


      


geom_contype — geom contact type (ngeom x 1)
int* in C, ngeom × 1.

  



  
    
      
    
    
      geom_dataid(model)



        
          
        

    

  


  

      

          @spec geom_dataid(t()) :: ExMujoco.Tensor.t()


      


geom_dataid — id of geom's mesh/hfield; -1: none (ngeom x 1)
int* in C, ngeom × 1.

  



  
    
      
    
    
      geom_fluid(model)



        
          
        

    

  


  

      

          @spec geom_fluid(t()) :: ExMujoco.Tensor.t()


      


geom_fluid — fluid interaction parameters (ngeom x mjNFLUID)
mjtNum* in C, ngeom × mjNFLUID.

  



  
    
      
    
    
      geom_friction(model)



        
          
        

    

  


  

      

          @spec geom_friction(t()) :: ExMujoco.Tensor.t()


      


geom_friction — friction for (slide, spin, roll) (ngeom x 3)
mjtNum* in C, ngeom × 3.

  



  
    
      
    
    
      geom_gap(model)



        
          
        

    

  


  

      

          @spec geom_gap(t()) :: ExMujoco.Tensor.t()


      


geom_gap — additional contact detection buffer (ngeom x 1)
mjtNum* in C, ngeom × 1.

  



  
    
      
    
    
      geom_group(model)



        
          
        

    

  


  

      

          @spec geom_group(t()) :: ExMujoco.Tensor.t()


      


geom_group — group for visibility (ngeom x 1)
int* in C, ngeom × 1.

  



  
    
      
    
    
      geom_margin(model)



        
          
        

    

  


  

      

          @spec geom_margin(t()) :: ExMujoco.Tensor.t()


      


geom_margin — geometric inflation for contact (ngeom x 1)
mjtNum* in C, ngeom × 1.

  



  
    
      
    
    
      geom_matid(model)



        
          
        

    

  


  

      

          @spec geom_matid(t()) :: ExMujoco.Tensor.t()


      


geom_matid — material id for rendering; -1: none (ngeom x 1)
int* in C, ngeom × 1.

  



  
    
      
    
    
      geom_plugin(model)



        
          
        

    

  


  

      

          @spec geom_plugin(t()) :: ExMujoco.Tensor.t()


      


geom_plugin — plugin instance id; -1: not in use (ngeom x 1)
int* in C, ngeom × 1.

  



  
    
      
    
    
      geom_pos(model)



        
          
        

    

  


  

      

          @spec geom_pos(t()) :: ExMujoco.Tensor.t()


      


geom_pos — local position offset rel. to body (ngeom x 3)
mjtNum* in C, ngeom × 3.

  



  
    
      
    
    
      geom_priority(model)



        
          
        

    

  


  

      

          @spec geom_priority(t()) :: ExMujoco.Tensor.t()


      


geom_priority — geom contact priority (ngeom x 1)
int* in C, ngeom × 1.

  



  
    
      
    
    
      geom_quat(model)



        
          
        

    

  


  

      

          @spec geom_quat(t()) :: ExMujoco.Tensor.t()


      


geom_quat — local orientation offset rel. to body (ngeom x 4)
mjtNum* in C, ngeom × 4.

  



  
    
      
    
    
      geom_rbound(model)



        
          
        

    

  


  

      

          @spec geom_rbound(t()) :: ExMujoco.Tensor.t()


      


geom_rbound — radius of bounding sphere (ngeom x 1)
mjtNum* in C, ngeom × 1.

  



  
    
      
    
    
      geom_rgba(model)



        
          
        

    

  


  

      

          @spec geom_rgba(t()) :: ExMujoco.Tensor.t()


      


geom_rgba — rgba when material is omitted (ngeom x 4)
float* in C, ngeom × 4.

  



  
    
      
    
    
      geom_sameframe(model)



        
          
        

    

  


  

      

          @spec geom_sameframe(t()) :: ExMujoco.Tensor.t()


      


geom_sameframe — same frame as body (mjtSameframe) (ngeom x 1)
mjtByte* in C, ngeom × 1.

  



  
    
      
    
    
      geom_size(model)



        
          
        

    

  


  

      

          @spec geom_size(t()) :: ExMujoco.Tensor.t()


      


geom_size — geom-specific size parameters (ngeom x 3)
mjtNum* in C, ngeom × 3.

  



  
    
      
    
    
      geom_solimp(model)



        
          
        

    

  


  

      

          @spec geom_solimp(t()) :: ExMujoco.Tensor.t()


      


geom_solimp — constraint solver impedance: contact (ngeom x mjNIMP)
mjtNum* in C, ngeom × mjNIMP.

  



  
    
      
    
    
      geom_solmix(model)



        
          
        

    

  


  

      

          @spec geom_solmix(t()) :: ExMujoco.Tensor.t()


      


geom_solmix — mixing coef for solref/imp in geom pair (ngeom x 1)
mjtNum* in C, ngeom × 1.

  



  
    
      
    
    
      geom_solref(model)



        
          
        

    

  


  

      

          @spec geom_solref(t()) :: ExMujoco.Tensor.t()


      


geom_solref — constraint solver reference: contact (ngeom x mjNREF)
mjtNum* in C, ngeom × mjNREF.

  



  
    
      
    
    
      geom_surfacevel(model)



        
          
        

    

  


  

      

          @spec geom_surfacevel(t()) :: ExMujoco.Tensor.t()


      


geom_surfacevel — surface velocity in local frame: lin,ang (ngeom x 6)
mjtNum* in C, ngeom × 6.

  



  
    
      
    
    
      geom_type(model)



        
          
        

    

  


  

      

          @spec geom_type(t()) :: ExMujoco.Tensor.t()


      


geom_type — geometric type (mjtGeom) (ngeom x 1)
int* in C, ngeom × 1.

  



  
    
      
    
    
      geom_user(model)



        
          
        

    

  


  

      

          @spec geom_user(t()) :: ExMujoco.Tensor.t()


      


geom_user — user data (ngeom x nuser_geom)
mjtNum* in C, ngeom × nuser_geom@model.

  



  
    
      
    
    
      hfield_adr(model)



        
          
        

    

  


  

      

          @spec hfield_adr(t()) :: ExMujoco.Tensor.t()


      


hfield_adr — address in hfield_data (nhfield x 1)
int* in C, nhfield × 1.

  



  
    
      
    
    
      hfield_data(model)



        
          
        

    

  


  

      

          @spec hfield_data(t()) :: ExMujoco.Tensor.t()


      


hfield_data — elevation data (nhfielddata x 1)
float* in C, nhfielddata × 1.

  



  
    
      
    
    
      hfield_ncol(model)



        
          
        

    

  


  

      

          @spec hfield_ncol(t()) :: ExMujoco.Tensor.t()


      


hfield_ncol — number of columns in grid (nhfield x 1)
int* in C, nhfield × 1.

  



  
    
      
    
    
      hfield_nrow(model)



        
          
        

    

  


  

      

          @spec hfield_nrow(t()) :: ExMujoco.Tensor.t()


      


hfield_nrow — number of rows in grid (nhfield x 1)
int* in C, nhfield × 1.

  



  
    
      
    
    
      hfield_pathadr(model)



        
          
        

    

  


  

      

          @spec hfield_pathadr(t()) :: ExMujoco.Tensor.t()


      


hfield_pathadr — address of hfield asset path; -1: none (nhfield x 1)
int* in C, nhfield × 1.

  



  
    
      
    
    
      hfield_size(model)



        
          
        

    

  


  

      

          @spec hfield_size(t()) :: ExMujoco.Tensor.t()


      


hfield_size — (x, y, z_top, z_bottom) (nhfield x 4)
mjtNum* in C, nhfield × 4.

  



  
    
      
    
    
      jnt_actfrclimited(model)



        
          
        

    

  


  

      

          @spec jnt_actfrclimited(t()) :: ExMujoco.Tensor.t()


      


jnt_actfrclimited — does joint have actuator force limits (njnt x 1)
mjtBool* in C, njnt × 1.

  



  
    
      
    
    
      jnt_actfrcrange(model)



        
          
        

    

  


  

      

          @spec jnt_actfrcrange(t()) :: ExMujoco.Tensor.t()


      


jnt_actfrcrange — range of total actuator force (njnt x 2)
mjtNum* in C, njnt × 2.

  



  
    
      
    
    
      jnt_actgravcomp(model)



        
          
        

    

  


  

      

          @spec jnt_actgravcomp(t()) :: ExMujoco.Tensor.t()


      


jnt_actgravcomp — is gravcomp force applied via actuators (njnt x 1)
mjtBool* in C, njnt × 1.

  



  
    
      
    
    
      jnt_actuatorid(model)



        
          
        

    

  


  

      

          @spec jnt_actuatorid(t()) :: ExMujoco.Tensor.t()


      


jnt_actuatorid — actuator contributing damping / armature (njnt x 1)
int* in C, njnt × 1.

  



  
    
      
    
    
      jnt_axis(model)



        
          
        

    

  


  

      

          @spec jnt_axis(t()) :: ExMujoco.Tensor.t()


      


jnt_axis — local joint axis (njnt x 3)
mjtNum* in C, njnt × 3.

  



  
    
      
    
    
      jnt_bodyid(model)



        
          
        

    

  


  

      

          @spec jnt_bodyid(t()) :: ExMujoco.Tensor.t()


      


jnt_bodyid — id of joint's body (njnt x 1)
int* in C, njnt × 1.

  



  
    
      
    
    
      jnt_dofadr(model)



        
          
        

    

  


  

      

          @spec jnt_dofadr(t()) :: ExMujoco.Tensor.t()


      


jnt_dofadr — start addr in 'qvel' for joint's data (njnt x 1)
int* in C, njnt × 1.

  



  
    
      
    
    
      jnt_group(model)



        
          
        

    

  


  

      

          @spec jnt_group(t()) :: ExMujoco.Tensor.t()


      


jnt_group — group for visibility (njnt x 1)
int* in C, njnt × 1.

  



  
    
      
    
    
      jnt_limited(model)



        
          
        

    

  


  

      

          @spec jnt_limited(t()) :: ExMujoco.Tensor.t()


      


jnt_limited — does joint have limits (njnt x 1)
mjtBool* in C, njnt × 1.

  



  
    
      
    
    
      jnt_margin(model)



        
          
        

    

  


  

      

          @spec jnt_margin(t()) :: ExMujoco.Tensor.t()


      


jnt_margin — min distance for limit detection (njnt x 1)
mjtNum* in C, njnt × 1.

  



  
    
      
    
    
      jnt_plasticadr(model)



        
          
        

    

  


  

      

          @spec jnt_plasticadr(t()) :: ExMujoco.Tensor.t()


      


jnt_plasticadr — start addr in plastic state (-1: none) (njnt x 1)
int* in C, njnt × 1.

  



  
    
      
    
    
      jnt_pos(model)



        
          
        

    

  


  

      

          @spec jnt_pos(t()) :: ExMujoco.Tensor.t()


      


jnt_pos — local anchor position (njnt x 3)
mjtNum* in C, njnt × 3.

  



  
    
      
    
    
      jnt_qposadr(model)



        
          
        

    

  


  

      

          @spec jnt_qposadr(t()) :: ExMujoco.Tensor.t()


      


jnt_qposadr — start addr in 'qpos' for joint's data (njnt x 1)
int* in C, njnt × 1.

  



  
    
      
    
    
      jnt_range(model)



        
          
        

    

  


  

      

          @spec jnt_range(t()) :: ExMujoco.Tensor.t()


      


jnt_range — joint limits (njnt x 2)
mjtNum* in C, njnt × 2.

  



  
    
      
    
    
      jnt_solimp(model)



        
          
        

    

  


  

      

          @spec jnt_solimp(t()) :: ExMujoco.Tensor.t()


      


jnt_solimp — constraint solver impedance: limit (njnt x mjNIMP)
mjtNum* in C, njnt × mjNIMP.

  



  
    
      
    
    
      jnt_solref(model)



        
          
        

    

  


  

      

          @spec jnt_solref(t()) :: ExMujoco.Tensor.t()


      


jnt_solref — constraint solver reference: limit (njnt x mjNREF)
mjtNum* in C, njnt × mjNREF.

  



  
    
      
    
    
      jnt_springyield(model)



        
          
        

    

  


  

      

          @spec jnt_springyield(t()) :: ExMujoco.Tensor.t()


      


jnt_springyield — plastic yield threshold (njnt x 1)
mjtNum* in C, njnt × 1.

  



  
    
      
    
    
      jnt_stiffness(model)



        
          
        

    

  


  

      

          @spec jnt_stiffness(t()) :: ExMujoco.Tensor.t()


      


jnt_stiffness — linear stiffness coefficient (njnt x 1)
mjtNum* in C, njnt × 1.

  



  
    
      
    
    
      jnt_stiffnesspoly(model)



        
          
        

    

  


  

      

          @spec jnt_stiffnesspoly(t()) :: ExMujoco.Tensor.t()


      


jnt_stiffnesspoly — high-order stiffness coefficients (njnt x mjNPOLY)
mjtNum* in C, njnt × mjNPOLY.

  



  
    
      
    
    
      jnt_type(model)



        
          
        

    

  


  

      

          @spec jnt_type(t()) :: ExMujoco.Tensor.t()


      


jnt_type — type of joint (mjtJoint) (njnt x 1)
int* in C, njnt × 1.

  



  
    
      
    
    
      jnt_user(model)



        
          
        

    

  


  

      

          @spec jnt_user(t()) :: ExMujoco.Tensor.t()


      


jnt_user — user data (njnt x nuser_jnt)
mjtNum* in C, njnt × nuser_jnt@model.

  



  
    
      
    
    
      key_act(model)



        
          
        

    

  


  

      

          @spec key_act(t()) :: ExMujoco.Tensor.t()


      


key_act — key activation (nkey x na)
mjtNum* in C, nkey × na@model.

  



  
    
      
    
    
      key_ctrl(model)



        
          
        

    

  


  

      

          @spec key_ctrl(t()) :: ExMujoco.Tensor.t()


      


key_ctrl — key control (nkey x nu)
mjtNum* in C, nkey × nu@model.

  



  
    
      
    
    
      key_mpos(model)



        
          
        

    

  


  

      

          @spec key_mpos(t()) :: ExMujoco.Tensor.t()


      


key_mpos — key mocap position (nkey x nmocap*3)
mjtNum* in C, nkey × nmocap@model*3.

  



  
    
      
    
    
      key_mquat(model)



        
          
        

    

  


  

      

          @spec key_mquat(t()) :: ExMujoco.Tensor.t()


      


key_mquat — key mocap quaternion (nkey x nmocap*4)
mjtNum* in C, nkey × nmocap@model*4.

  



  
    
      
    
    
      key_plastic(model)



        
          
        

    

  


  

      

          @spec key_plastic(t()) :: ExMujoco.Tensor.t()


      


key_plastic — key plastic state (nkey x nplastic)
mjtNum* in C, nkey × nplastic@model.

  



  
    
      
    
    
      key_qpos(model)



        
          
        

    

  


  

      

          @spec key_qpos(t()) :: ExMujoco.Tensor.t()


      


key_qpos — key position (nkey x nq)
mjtNum* in C, nkey × nq@model.

  



  
    
      
    
    
      key_qvel(model)



        
          
        

    

  


  

      

          @spec key_qvel(t()) :: ExMujoco.Tensor.t()


      


key_qvel — key velocity (nkey x nv)
mjtNum* in C, nkey × nv@model.

  



  
    
      
    
    
      key_time(model)



        
          
        

    

  


  

      

          @spec key_time(t()) :: ExMujoco.Tensor.t()


      


key_time — key time (nkey x 1)
mjtNum* in C, nkey × 1.

  



  
    
      
    
    
      light_active(model)



        
          
        

    

  


  

      

          @spec light_active(t()) :: ExMujoco.Tensor.t()


      


light_active — is light on (nlight x 1)
mjtBool* in C, nlight × 1.

  



  
    
      
    
    
      light_ambient(model)



        
          
        

    

  


  

      

          @spec light_ambient(t()) :: ExMujoco.Tensor.t()


      


light_ambient — ambient rgb (alpha=1) (nlight x 3)
float* in C, nlight × 3.

  



  
    
      
    
    
      light_attenuation(model)



        
          
        

    

  


  

      

          @spec light_attenuation(t()) :: ExMujoco.Tensor.t()


      


light_attenuation — OpenGL attenuation (quadratic model) (nlight x 3)
float* in C, nlight × 3.

  



  
    
      
    
    
      light_bodyid(model)



        
          
        

    

  


  

      

          @spec light_bodyid(t()) :: ExMujoco.Tensor.t()


      


light_bodyid — id of light's body (nlight x 1)
int* in C, nlight × 1.

  



  
    
      
    
    
      light_bulbradius(model)



        
          
        

    

  


  

      

          @spec light_bulbradius(t()) :: ExMujoco.Tensor.t()


      


light_bulbradius — light radius for soft shadows (nlight x 1)
float* in C, nlight × 1.

  



  
    
      
    
    
      light_castshadow(model)



        
          
        

    

  


  

      

          @spec light_castshadow(t()) :: ExMujoco.Tensor.t()


      


light_castshadow — does light cast shadows (nlight x 1)
mjtBool* in C, nlight × 1.

  



  
    
      
    
    
      light_cutoff(model)



        
          
        

    

  


  

      

          @spec light_cutoff(t()) :: ExMujoco.Tensor.t()


      


light_cutoff — OpenGL cutoff (nlight x 1)
float* in C, nlight × 1.

  



  
    
      
    
    
      light_diffuse(model)



        
          
        

    

  


  

      

          @spec light_diffuse(t()) :: ExMujoco.Tensor.t()


      


light_diffuse — diffuse rgb (alpha=1) (nlight x 3)
float* in C, nlight × 3.

  



  
    
      
    
    
      light_dir0(model)



        
          
        

    

  


  

      

          @spec light_dir0(t()) :: ExMujoco.Tensor.t()


      


light_dir0 — global direction in qpos0 (nlight x 3)
mjtNum* in C, nlight × 3.

  



  
    
      
    
    
      light_dir(model)



        
          
        

    

  


  

      

          @spec light_dir(t()) :: ExMujoco.Tensor.t()


      


light_dir — direction rel. to body frame (nlight x 3)
mjtNum* in C, nlight × 3.

  



  
    
      
    
    
      light_exponent(model)



        
          
        

    

  


  

      

          @spec light_exponent(t()) :: ExMujoco.Tensor.t()


      


light_exponent — OpenGL exponent (nlight x 1)
float* in C, nlight × 1.

  



  
    
      
    
    
      light_intensity(model)



        
          
        

    

  


  

      

          @spec light_intensity(t()) :: ExMujoco.Tensor.t()


      


light_intensity — intensity, in candela (nlight x 1)
float* in C, nlight × 1.

  



  
    
      
    
    
      light_mode(model)



        
          
        

    

  


  

      

          @spec light_mode(t()) :: ExMujoco.Tensor.t()


      


light_mode — light tracking mode (mjtCamLight) (nlight x 1)
int* in C, nlight × 1.

  



  
    
      
    
    
      light_pos0(model)



        
          
        

    

  


  

      

          @spec light_pos0(t()) :: ExMujoco.Tensor.t()


      


light_pos0 — global position rel. to body in qpos0 (nlight x 3)
mjtNum* in C, nlight × 3.

  



  
    
      
    
    
      light_pos(model)



        
          
        

    

  


  

      

          @spec light_pos(t()) :: ExMujoco.Tensor.t()


      


light_pos — position rel. to body frame (nlight x 3)
mjtNum* in C, nlight × 3.

  



  
    
      
    
    
      light_poscom0(model)



        
          
        

    

  


  

      

          @spec light_poscom0(t()) :: ExMujoco.Tensor.t()


      


light_poscom0 — global position rel. to sub-com in qpos0 (nlight x 3)
mjtNum* in C, nlight × 3.

  



  
    
      
    
    
      light_range(model)



        
          
        

    

  


  

      

          @spec light_range(t()) :: ExMujoco.Tensor.t()


      


light_range — range of effectiveness (nlight x 1)
float* in C, nlight × 1.

  



  
    
      
    
    
      light_softness(model)



        
          
        

    

  


  

      

          @spec light_softness(t()) :: ExMujoco.Tensor.t()


      


light_softness — spotlight edge softness (nlight x 1)
float* in C, nlight × 1.

  



  
    
      
    
    
      light_specular(model)



        
          
        

    

  


  

      

          @spec light_specular(t()) :: ExMujoco.Tensor.t()


      


light_specular — specular rgb (alpha=1) (nlight x 3)
float* in C, nlight × 3.

  



  
    
      
    
    
      light_targetbodyid(model)



        
          
        

    

  


  

      

          @spec light_targetbodyid(t()) :: ExMujoco.Tensor.t()


      


light_targetbodyid — id of targeted body; -1: none (nlight x 1)
int* in C, nlight × 1.

  



  
    
      
    
    
      light_texid(model)



        
          
        

    

  


  

      

          @spec light_texid(t()) :: ExMujoco.Tensor.t()


      


light_texid — texture id for image lights (nlight x 1)
int* in C, nlight × 1.

  



  
    
      
    
    
      light_type(model)



        
          
        

    

  


  

      

          @spec light_type(t()) :: ExMujoco.Tensor.t()


      


light_type — spot, directional, etc. (mjtLightType) (nlight x 1)
int* in C, nlight × 1.

  



  
    
      
    
    
      m_colind(model)



        
          
        

    

  


  

      

          @spec m_colind(t()) :: ExMujoco.Tensor.t()


      


M_colind — reduced inertia: column indices (nC x 1)
int* in C, nC × 1.

  



  
    
      
    
    
      m_rowadr(model)



        
          
        

    

  


  

      

          @spec m_rowadr(t()) :: ExMujoco.Tensor.t()


      


M_rowadr — reduced inertia: row addresses (nv x 1)
int* in C, nv × 1.

  



  
    
      
    
    
      m_rownnz(model)



        
          
        

    

  


  

      

          @spec m_rownnz(t()) :: ExMujoco.Tensor.t()


      


M_rownnz — reduced inertia: non-zeros in each row (nv x 1)
int* in C, nv × 1.

  



  
    
      
    
    
      mapD2M(model)



        
          
        

    

  


  

      

          @spec mapD2M(t()) :: ExMujoco.Tensor.t()


      


mapD2M — index mapping from D to M (nC x 1)
int* in C, nC × 1.

  



  
    
      
    
    
      mapM2D(model)



        
          
        

    

  


  

      

          @spec mapM2D(t()) :: ExMujoco.Tensor.t()


      


mapM2D — index mapping from M to D (nD x 1)
int* in C, nD × 1.

  



  
    
      
    
    
      mapM2M(model)



        
          
        

    

  


  

      

          @spec mapM2M(t()) :: ExMujoco.Tensor.t()


      


mapM2M — index mapping from qM to M (nC x 1)
int* in C, nC × 1.

  



  
    
      
    
    
      mat_emission(model)



        
          
        

    

  


  

      

          @spec mat_emission(t()) :: ExMujoco.Tensor.t()


      


mat_emission — emission (x rgb) (nmat x 1)
float* in C, nmat × 1.

  



  
    
      
    
    
      mat_metallic(model)



        
          
        

    

  


  

      

          @spec mat_metallic(t()) :: ExMujoco.Tensor.t()


      


mat_metallic — metallic coef (nmat x 1)
float* in C, nmat × 1.

  



  
    
      
    
    
      mat_reflectance(model)



        
          
        

    

  


  

      

          @spec mat_reflectance(t()) :: ExMujoco.Tensor.t()


      


mat_reflectance — reflectance (0: disable) (nmat x 1)
float* in C, nmat × 1.

  



  
    
      
    
    
      mat_rgba(model)



        
          
        

    

  


  

      

          @spec mat_rgba(t()) :: ExMujoco.Tensor.t()


      


mat_rgba — rgba (nmat x 4)
float* in C, nmat × 4.

  



  
    
      
    
    
      mat_roughness(model)



        
          
        

    

  


  

      

          @spec mat_roughness(t()) :: ExMujoco.Tensor.t()


      


mat_roughness — roughness coef (nmat x 1)
float* in C, nmat × 1.

  



  
    
      
    
    
      mat_shininess(model)



        
          
        

    

  


  

      

          @spec mat_shininess(t()) :: ExMujoco.Tensor.t()


      


mat_shininess — shininess coef (nmat x 1)
float* in C, nmat × 1.

  



  
    
      
    
    
      mat_specular(model)



        
          
        

    

  


  

      

          @spec mat_specular(t()) :: ExMujoco.Tensor.t()


      


mat_specular — specular (x white) (nmat x 1)
float* in C, nmat × 1.

  



  
    
      
    
    
      mat_texid(model)



        
          
        

    

  


  

      

          @spec mat_texid(t()) :: ExMujoco.Tensor.t()


      


mat_texid — indices of textures; -1: none (nmat x mjNTEXROLE)
int* in C, nmat × mjNTEXROLE.

  



  
    
      
    
    
      mat_texrepeat(model)



        
          
        

    

  


  

      

          @spec mat_texrepeat(t()) :: ExMujoco.Tensor.t()


      


mat_texrepeat — texture repetition for 2d mapping (nmat x 2)
float* in C, nmat × 2.

  



  
    
      
    
    
      mat_texuniform(model)



        
          
        

    

  


  

      

          @spec mat_texuniform(t()) :: ExMujoco.Tensor.t()


      


mat_texuniform — make texture cube uniform (nmat x 1)
mjtBool* in C, nmat × 1.

  



  
    
      
    
    
      mesh_bvhadr(model)



        
          
        

    

  


  

      

          @spec mesh_bvhadr(t()) :: ExMujoco.Tensor.t()


      


mesh_bvhadr — address of bvh root (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_bvhnum(model)



        
          
        

    

  


  

      

          @spec mesh_bvhnum(t()) :: ExMujoco.Tensor.t()


      


mesh_bvhnum — number of bvh (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_extrema(model)



        
          
        

    

  


  

      

          @spec mesh_extrema(t()) :: ExMujoco.Tensor.t()


      


mesh_extrema — extremum vertices in 3x3x3 directions (nmesh x 27)
int* in C, nmesh × 27.

  



  
    
      
    
    
      mesh_face(model)



        
          
        

    

  


  

      

          @spec mesh_face(t()) :: ExMujoco.Tensor.t()


      


mesh_face — vertex face data (nmeshface x 3)
int* in C, nmeshface × 3.

  



  
    
      
    
    
      mesh_faceadr(model)



        
          
        

    

  


  

      

          @spec mesh_faceadr(t()) :: ExMujoco.Tensor.t()


      


mesh_faceadr — first face address (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_facenormal(model)



        
          
        

    

  


  

      

          @spec mesh_facenormal(t()) :: ExMujoco.Tensor.t()


      


mesh_facenormal — normal face data (nmeshface x 3)
int* in C, nmeshface × 3.

  



  
    
      
    
    
      mesh_facenum(model)



        
          
        

    

  


  

      

          @spec mesh_facenum(t()) :: ExMujoco.Tensor.t()


      


mesh_facenum — number of faces (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_facetexcoord(model)



        
          
        

    

  


  

      

          @spec mesh_facetexcoord(t()) :: ExMujoco.Tensor.t()


      


mesh_facetexcoord — texture face data (nmeshface x 3)
int* in C, nmeshface × 3.

  



  
    
      
    
    
      mesh_graph(model)



        
          
        

    

  


  

      

          @spec mesh_graph(t()) :: ExMujoco.Tensor.t()


      


mesh_graph — convex graph data (nmeshgraph x 1)
int* in C, nmeshgraph × 1.

  



  
    
      
    
    
      mesh_graphadr(model)



        
          
        

    

  


  

      

          @spec mesh_graphadr(t()) :: ExMujoco.Tensor.t()


      


mesh_graphadr — graph data address; -1: no graph (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_normal(model)



        
          
        

    

  


  

      

          @spec mesh_normal(t()) :: ExMujoco.Tensor.t()


      


mesh_normal — normals for all meshes (nmeshnormal x 3)
float* in C, nmeshnormal × 3.

  



  
    
      
    
    
      mesh_normaladr(model)



        
          
        

    

  


  

      

          @spec mesh_normaladr(t()) :: ExMujoco.Tensor.t()


      


mesh_normaladr — first normal address (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_normalnum(model)



        
          
        

    

  


  

      

          @spec mesh_normalnum(t()) :: ExMujoco.Tensor.t()


      


mesh_normalnum — number of normals (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_octadr(model)



        
          
        

    

  


  

      

          @spec mesh_octadr(t()) :: ExMujoco.Tensor.t()


      


mesh_octadr — address of octree root (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_octnum(model)



        
          
        

    

  


  

      

          @spec mesh_octnum(t()) :: ExMujoco.Tensor.t()


      


mesh_octnum — number of octree nodes (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_pathadr(model)



        
          
        

    

  


  

      

          @spec mesh_pathadr(t()) :: ExMujoco.Tensor.t()


      


mesh_pathadr — address of asset path for mesh; -1: none (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_polyadr(model)



        
          
        

    

  


  

      

          @spec mesh_polyadr(t()) :: ExMujoco.Tensor.t()


      


mesh_polyadr — first polygon address per mesh (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_polymap(model)



        
          
        

    

  


  

      

          @spec mesh_polymap(t()) :: ExMujoco.Tensor.t()


      


mesh_polymap — vertex to polygon map (nmeshpolymap x 1)
int* in C, nmeshpolymap × 1.

  



  
    
      
    
    
      mesh_polymapadr(model)



        
          
        

    

  


  

      

          @spec mesh_polymapadr(t()) :: ExMujoco.Tensor.t()


      


mesh_polymapadr — first polygon address per vertex (nmeshvert x 1)
int* in C, nmeshvert × 1.

  



  
    
      
    
    
      mesh_polymapnum(model)



        
          
        

    

  


  

      

          @spec mesh_polymapnum(t()) :: ExMujoco.Tensor.t()


      


mesh_polymapnum — number of polygons per vertex (nmeshvert x 1)
int* in C, nmeshvert × 1.

  



  
    
      
    
    
      mesh_polynormal(model)



        
          
        

    

  


  

      

          @spec mesh_polynormal(t()) :: ExMujoco.Tensor.t()


      


mesh_polynormal — all polygon normals (nmeshpoly x 3)
mjtNum* in C, nmeshpoly × 3.

  



  
    
      
    
    
      mesh_polynum(model)



        
          
        

    

  


  

      

          @spec mesh_polynum(t()) :: ExMujoco.Tensor.t()


      


mesh_polynum — number of polygons per mesh (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_polyvert(model)



        
          
        

    

  


  

      

          @spec mesh_polyvert(t()) :: ExMujoco.Tensor.t()


      


mesh_polyvert — all polygon vertices (nmeshpolyvert x 1)
int* in C, nmeshpolyvert × 1.

  



  
    
      
    
    
      mesh_polyvertadr(model)



        
          
        

    

  


  

      

          @spec mesh_polyvertadr(t()) :: ExMujoco.Tensor.t()


      


mesh_polyvertadr — polygon vertex start address (nmeshpoly x 1)
int* in C, nmeshpoly × 1.

  



  
    
      
    
    
      mesh_polyvertnum(model)



        
          
        

    

  


  

      

          @spec mesh_polyvertnum(t()) :: ExMujoco.Tensor.t()


      


mesh_polyvertnum — number of vertices per polygon (nmeshpoly x 1)
int* in C, nmeshpoly × 1.

  



  
    
      
    
    
      mesh_pos(model)



        
          
        

    

  


  

      

          @spec mesh_pos(t()) :: ExMujoco.Tensor.t()


      


mesh_pos — translation applied to asset vertices (nmesh x 3)
mjtNum* in C, nmesh × 3.

  



  
    
      
    
    
      mesh_quat(model)



        
          
        

    

  


  

      

          @spec mesh_quat(t()) :: ExMujoco.Tensor.t()


      


mesh_quat — rotation applied to asset vertices (nmesh x 4)
mjtNum* in C, nmesh × 4.

  



  
    
      
    
    
      mesh_scale(model)



        
          
        

    

  


  

      

          @spec mesh_scale(t()) :: ExMujoco.Tensor.t()


      


mesh_scale — scaling applied to asset vertices (nmesh x 3)
mjtNum* in C, nmesh × 3.

  



  
    
      
    
    
      mesh_texcoord(model)



        
          
        

    

  


  

      

          @spec mesh_texcoord(t()) :: ExMujoco.Tensor.t()


      


mesh_texcoord — vertex texcoords for all meshes (nmeshtexcoord x 2)
float* in C, nmeshtexcoord × 2.

  



  
    
      
    
    
      mesh_texcoordadr(model)



        
          
        

    

  


  

      

          @spec mesh_texcoordadr(t()) :: ExMujoco.Tensor.t()


      


mesh_texcoordadr — texcoord data address; -1: no texcoord (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_texcoordnum(model)



        
          
        

    

  


  

      

          @spec mesh_texcoordnum(t()) :: ExMujoco.Tensor.t()


      


mesh_texcoordnum — number of texcoord (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_vert(model)



        
          
        

    

  


  

      

          @spec mesh_vert(t()) :: ExMujoco.Tensor.t()


      


mesh_vert — vertex positions for all meshes (nmeshvert x 3)
float* in C, nmeshvert × 3.

  



  
    
      
    
    
      mesh_vertadr(model)



        
          
        

    

  


  

      

          @spec mesh_vertadr(t()) :: ExMujoco.Tensor.t()


      


mesh_vertadr — first vertex address (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      mesh_vertnum(model)



        
          
        

    

  


  

      

          @spec mesh_vertnum(t()) :: ExMujoco.Tensor.t()


      


mesh_vertnum — number of vertices (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      na(model)



        
          
        

    

  


  

      

          @spec na(t()) :: integer()


      


na — number of activation states = dim(act)
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nactuator(model)



        
          
        

    

  


  

      

          @spec nactuator(t()) :: integer()


      


nactuator — number of actuators
mjtSize in C, read as an integer.

  



  
    
      
    
    
      name_actuatoradr(model)



        
          
        

    

  


  

      

          @spec name_actuatoradr(t()) :: ExMujoco.Tensor.t()


      


name_actuatoradr — actuator name pointers (nactuator x 1)
int* in C, nactuator × 1.

  



  
    
      
    
    
      name_bodyadr(model)



        
          
        

    

  


  

      

          @spec name_bodyadr(t()) :: ExMujoco.Tensor.t()


      


name_bodyadr — body name pointers (nbody x 1)
int* in C, nbody × 1.

  



  
    
      
    
    
      name_camadr(model)



        
          
        

    

  


  

      

          @spec name_camadr(t()) :: ExMujoco.Tensor.t()


      


name_camadr — camera name pointers (ncam x 1)
int* in C, ncam × 1.

  



  
    
      
    
    
      name_eqadr(model)



        
          
        

    

  


  

      

          @spec name_eqadr(t()) :: ExMujoco.Tensor.t()


      


name_eqadr — equality constraint name pointers (neq x 1)
int* in C, neq × 1.

  



  
    
      
    
    
      name_excludeadr(model)



        
          
        

    

  


  

      

          @spec name_excludeadr(t()) :: ExMujoco.Tensor.t()


      


name_excludeadr — exclude name pointers (nexclude x 1)
int* in C, nexclude × 1.

  



  
    
      
    
    
      name_flexadr(model)



        
          
        

    

  


  

      

          @spec name_flexadr(t()) :: ExMujoco.Tensor.t()


      


name_flexadr — flex name pointers (nflex x 1)
int* in C, nflex × 1.

  



  
    
      
    
    
      name_geomadr(model)



        
          
        

    

  


  

      

          @spec name_geomadr(t()) :: ExMujoco.Tensor.t()


      


name_geomadr — geom name pointers (ngeom x 1)
int* in C, ngeom × 1.

  



  
    
      
    
    
      name_hfieldadr(model)



        
          
        

    

  


  

      

          @spec name_hfieldadr(t()) :: ExMujoco.Tensor.t()


      


name_hfieldadr — hfield name pointers (nhfield x 1)
int* in C, nhfield × 1.

  



  
    
      
    
    
      name_jntadr(model)



        
          
        

    

  


  

      

          @spec name_jntadr(t()) :: ExMujoco.Tensor.t()


      


name_jntadr — joint name pointers (njnt x 1)
int* in C, njnt × 1.

  



  
    
      
    
    
      name_keyadr(model)



        
          
        

    

  


  

      

          @spec name_keyadr(t()) :: ExMujoco.Tensor.t()


      


name_keyadr — keyframe name pointers (nkey x 1)
int* in C, nkey × 1.

  



  
    
      
    
    
      name_lightadr(model)



        
          
        

    

  


  

      

          @spec name_lightadr(t()) :: ExMujoco.Tensor.t()


      


name_lightadr — light name pointers (nlight x 1)
int* in C, nlight × 1.

  



  
    
      
    
    
      name_matadr(model)



        
          
        

    

  


  

      

          @spec name_matadr(t()) :: ExMujoco.Tensor.t()


      


name_matadr — material name pointers (nmat x 1)
int* in C, nmat × 1.

  



  
    
      
    
    
      name_meshadr(model)



        
          
        

    

  


  

      

          @spec name_meshadr(t()) :: ExMujoco.Tensor.t()


      


name_meshadr — mesh name pointers (nmesh x 1)
int* in C, nmesh × 1.

  



  
    
      
    
    
      name_numericadr(model)



        
          
        

    

  


  

      

          @spec name_numericadr(t()) :: ExMujoco.Tensor.t()


      


name_numericadr — numeric name pointers (nnumeric x 1)
int* in C, nnumeric × 1.

  



  
    
      
    
    
      name_pairadr(model)



        
          
        

    

  


  

      

          @spec name_pairadr(t()) :: ExMujoco.Tensor.t()


      


name_pairadr — geom pair name pointers (npair x 1)
int* in C, npair × 1.

  



  
    
      
    
    
      name_pluginadr(model)



        
          
        

    

  


  

      

          @spec name_pluginadr(t()) :: ExMujoco.Tensor.t()


      


name_pluginadr — plugin instance name pointers (nplugin x 1)
int* in C, nplugin × 1.

  



  
    
      
    
    
      name_sensoradr(model)



        
          
        

    

  


  

      

          @spec name_sensoradr(t()) :: ExMujoco.Tensor.t()


      


name_sensoradr — sensor name pointers (nsensor x 1)
int* in C, nsensor × 1.

  



  
    
      
    
    
      name_siteadr(model)



        
          
        

    

  


  

      

          @spec name_siteadr(t()) :: ExMujoco.Tensor.t()


      


name_siteadr — site name pointers (nsite x 1)
int* in C, nsite × 1.

  



  
    
      
    
    
      name_skinadr(model)



        
          
        

    

  


  

      

          @spec name_skinadr(t()) :: ExMujoco.Tensor.t()


      


name_skinadr — skin name pointers (nskin x 1)
int* in C, nskin × 1.

  



  
    
      
    
    
      name_tendonadr(model)



        
          
        

    

  


  

      

          @spec name_tendonadr(t()) :: ExMujoco.Tensor.t()


      


name_tendonadr — tendon name pointers (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      name_texadr(model)



        
          
        

    

  


  

      

          @spec name_texadr(t()) :: ExMujoco.Tensor.t()


      


name_texadr — texture name pointers (ntex x 1)
int* in C, ntex × 1.

  



  
    
      
    
    
      name_textadr(model)



        
          
        

    

  


  

      

          @spec name_textadr(t()) :: ExMujoco.Tensor.t()


      


name_textadr — text name pointers (ntext x 1)
int* in C, ntext × 1.

  



  
    
      
    
    
      name_tupleadr(model)



        
          
        

    

  


  

      

          @spec name_tupleadr(t()) :: ExMujoco.Tensor.t()


      


name_tupleadr — tuple name pointers (ntuple x 1)
int* in C, ntuple × 1.

  



  
    
      
    
    
      names_map(model)



        
          
        

    

  


  

      

          @spec names_map(t()) :: ExMujoco.Tensor.t()


      


names_map — internal hash map of names (nnames_map x 1)
int* in C, nnames_map × 1.

  



  
    
      
    
    
      narena(model)



        
          
        

    

  


  

      

          @spec narena(t()) :: integer()


      


narena — number of bytes in the mjData arena (inclusive of stack)
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nB(model)



        
          
        

    

  


  

      

          @spec nB(t()) :: integer()


      


nB — number of non-zeros in sparse body-dof matrix
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nbody(model)



        
          
        

    

  


  

      

          @spec nbody(t()) :: integer()


      


nbody — number of bodies
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nbuffer(model)



        
          
        

    

  


  

      

          @spec nbuffer(t()) :: integer()


      


nbuffer — number of bytes in buffer
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nbvh(model)



        
          
        

    

  


  

      

          @spec nbvh(t()) :: integer()


      


nbvh — number of total bounding volumes in all bodies
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nbvhdynamic(model)



        
          
        

    

  


  

      

          @spec nbvhdynamic(t()) :: integer()


      


nbvhdynamic — number of dynamic bounding volumes (aabb stored in mjData)
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nbvhstatic(model)



        
          
        

    

  


  

      

          @spec nbvhstatic(t()) :: integer()


      


nbvhstatic — number of static bounding volumes (aabb stored in mjModel)
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nC(model)



        
          
        

    

  


  

      

          @spec nC(t()) :: integer()


      


nC — number of non-zeros in sparse reduced dof-dof matrix
mjtSize in C, read as an integer.

  



  
    
      
    
    
      ncam(model)



        
          
        

    

  


  

      

          @spec ncam(t()) :: integer()


      


ncam — number of cameras
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nconmax(model)



        
          
        

    

  


  

      

          @spec nconmax(t()) :: integer()


      


nconmax — number of potential contacts in contact list (legacy)
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nD(model)



        
          
        

    

  


  

      

          @spec nD(t()) :: integer()


      


nD — number of non-zeros in sparse dof-dof matrix
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nefm0dof(model)



        
          
        

    

  


  

      

          @spec nefm0dof(t()) :: integer()


      


nefm0dof — number of dofs covered by the constant metric factor
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nefm0L(model)



        
          
        

    

  


  

      

          @spec nefm0L(t()) :: integer()


      


nefm0L — number of non-zeros in the constant metric factor
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nefmCvert(model)



        
          
        

    

  


  

      

          @spec nefmCvert(t()) :: integer()


      


nefmCvert — number of sparse metric factor ordering slots
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nemax(model)



        
          
        

    

  


  

      

          @spec nemax(t()) :: integer()


      


nemax — number of potential equality-constraint rows
mjtSize in C, read as an integer.

  



  
    
      
    
    
      neq(model)



        
          
        

    

  


  

      

          @spec neq(t()) :: integer()


      


neq — number of equality constraints
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nexclude(model)



        
          
        

    

  


  

      

          @spec nexclude(t()) :: integer()


      


nexclude — number of excluded geom pairs
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nflex(model)



        
          
        

    

  


  

      

          @spec nflex(t()) :: integer()


      


nflex — number of flexes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nflexbending(model)



        
          
        

    

  


  

      

          @spec nflexbending(t()) :: integer()


      


nflexbending — number of bending parameters in all flexes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nflexedge(model)



        
          
        

    

  


  

      

          @spec nflexedge(t()) :: integer()


      


nflexedge — number of edges in all flexes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nflexelem(model)



        
          
        

    

  


  

      

          @spec nflexelem(t()) :: integer()


      


nflexelem — number of elements in all flexes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nflexelemdata(model)



        
          
        

    

  


  

      

          @spec nflexelemdata(t()) :: integer()


      


nflexelemdata — number of element vertex ids in all flexes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nflexelemedge(model)



        
          
        

    

  


  

      

          @spec nflexelemedge(t()) :: integer()


      


nflexelemedge — number of element edge ids in all flexes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nflexnode(model)



        
          
        

    

  


  

      

          @spec nflexnode(t()) :: integer()


      


nflexnode — number of dofs in all flexes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nflexshelldata(model)



        
          
        

    

  


  

      

          @spec nflexshelldata(t()) :: integer()


      


nflexshelldata — number of shell fragment vertex ids in all flexes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nflexstiffness(model)



        
          
        

    

  


  

      

          @spec nflexstiffness(t()) :: integer()


      


nflexstiffness — number of stiffness parameters in all flexes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nflextexcoord(model)



        
          
        

    

  


  

      

          @spec nflextexcoord(t()) :: integer()


      


nflextexcoord — number of vertices with texture coordinates
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nflexvert(model)



        
          
        

    

  


  

      

          @spec nflexvert(t()) :: integer()


      


nflexvert — number of vertices in all flexes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      ngeom(model)



        
          
        

    

  


  

      

          @spec ngeom(t()) :: integer()


      


ngeom — number of geoms
mjtSize in C, read as an integer.

  



  
    
      
    
    
      ngravcomp(model)



        
          
        

    

  


  

      

          @spec ngravcomp(t()) :: integer()


      


ngravcomp — number of bodies with nonzero gravcomp
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nhfield(model)



        
          
        

    

  


  

      

          @spec nhfield(t()) :: integer()


      


nhfield — number of heightfields
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nhfielddata(model)



        
          
        

    

  


  

      

          @spec nhfielddata(t()) :: integer()


      


nhfielddata — number of data points in all heightfields
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nhistory(model)



        
          
        

    

  


  

      

          @spec nhistory(t()) :: integer()


      


nhistory — number of mjtNums in history buffer
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nJfe(model)



        
          
        

    

  


  

      

          @spec nJfe(t()) :: integer()


      


nJfe — number of non-zeros in sparse flexedge Jacobian matrix
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nJmom(model)



        
          
        

    

  


  

      

          @spec nJmom(t()) :: integer()


      


nJmom — number of non-zeros in sparse actuator_moment matrix
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nJten(model)



        
          
        

    

  


  

      

          @spec nJten(t()) :: integer()


      


nJten — number of non-zeros in sparse ten_J matrix
mjtSize in C, read as an integer.

  



  
    
      
    
    
      njmax(model)



        
          
        

    

  


  

      

          @spec njmax(t()) :: integer()


      


njmax — number of available rows in constraint Jacobian (legacy)
mjtSize in C, read as an integer.

  



  
    
      
    
    
      njnt(model)



        
          
        

    

  


  

      

          @spec njnt(t()) :: integer()


      


njnt — number of joints
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nkey(model)



        
          
        

    

  


  

      

          @spec nkey(t()) :: integer()


      


nkey — number of keyframes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nlight(model)



        
          
        

    

  


  

      

          @spec nlight(t()) :: integer()


      


nlight — number of lights
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nM(model)



        
          
        

    

  


  

      

          @spec nM(t()) :: integer()


      


nM — number of non-zeros in sparse inertia matrix
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nmat(model)



        
          
        

    

  


  

      

          @spec nmat(t()) :: integer()


      


nmat — number of materials
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nmesh(model)



        
          
        

    

  


  

      

          @spec nmesh(t()) :: integer()


      


nmesh — number of meshes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nmeshdegmax(model)



        
          
        

    

  


  

      

          @spec nmeshdegmax(t()) :: integer()


      


nmeshdegmax — maximum number of edges adjacent to a mesh vertex
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nmeshface(model)



        
          
        

    

  


  

      

          @spec nmeshface(t()) :: integer()


      


nmeshface — number of triangular faces in all meshes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nmeshgraph(model)



        
          
        

    

  


  

      

          @spec nmeshgraph(t()) :: integer()


      


nmeshgraph — number of ints in mesh auxiliary data
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nmeshnormal(model)



        
          
        

    

  


  

      

          @spec nmeshnormal(t()) :: integer()


      


nmeshnormal — number of normals in all meshes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nmeshpoly(model)



        
          
        

    

  


  

      

          @spec nmeshpoly(t()) :: integer()


      


nmeshpoly — number of polygons in all meshes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nmeshpolymap(model)



        
          
        

    

  


  

      

          @spec nmeshpolymap(t()) :: integer()


      


nmeshpolymap — number of polygons in vertex map
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nmeshpolyvert(model)



        
          
        

    

  


  

      

          @spec nmeshpolyvert(t()) :: integer()


      


nmeshpolyvert — number of vertices in all polygons
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nmeshtexcoord(model)



        
          
        

    

  


  

      

          @spec nmeshtexcoord(t()) :: integer()


      


nmeshtexcoord — number of texcoords in all meshes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nmeshvert(model)



        
          
        

    

  


  

      

          @spec nmeshvert(t()) :: integer()


      


nmeshvert — number of vertices in all meshes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nmocap(model)



        
          
        

    

  


  

      

          @spec nmocap(t()) :: integer()


      


nmocap — number of mocap bodies
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nnames(model)



        
          
        

    

  


  

      

          @spec nnames(t()) :: integer()


      


nnames — number of chars in all names
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nnames_map(model)



        
          
        

    

  


  

      

          @spec nnames_map(t()) :: integer()


      


nnames_map — number of slots in the names hash map
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nnumeric(model)



        
          
        

    

  


  

      

          @spec nnumeric(t()) :: integer()


      


nnumeric — number of numeric custom fields
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nnumericdata(model)



        
          
        

    

  


  

      

          @spec nnumericdata(t()) :: integer()


      


nnumericdata — number of mjtNums in all numeric fields
mjtSize in C, read as an integer.

  



  
    
      
    
    
      noct(model)



        
          
        

    

  


  

      

          @spec noct(t()) :: integer()


      


noct — number of total octree cells in all meshes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nout(model)



        
          
        

    

  


  

      

          @spec nout(t()) :: integer()


      


nout — number of force outputs, derived from transmission type
mjtSize in C, read as an integer.

  



  
    
      
    
    
      npair(model)



        
          
        

    

  


  

      

          @spec npair(t()) :: integer()


      


npair — number of predefined geom pairs
mjtSize in C, read as an integer.

  



  
    
      
    
    
      npaths(model)



        
          
        

    

  


  

      

          @spec npaths(t()) :: integer()


      


npaths — number of chars in all paths
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nplastic(model)



        
          
        

    

  


  

      

          @spec nplastic(t()) :: integer()


      


nplastic — number of mjtNums in plastic state vector
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nplugin(model)



        
          
        

    

  


  

      

          @spec nplugin(t()) :: integer()


      


nplugin — number of plugin instances
mjtSize in C, read as an integer.

  



  
    
      
    
    
      npluginattr(model)



        
          
        

    

  


  

      

          @spec npluginattr(t()) :: integer()


      


npluginattr — number of chars in all plugin config attributes
mjtSize in C, read as an integer.

  



  
    
      
    
    
      npluginstate(model)



        
          
        

    

  


  

      

          @spec npluginstate(t()) :: integer()


      


npluginstate — number of mjtNums in plugin state vector
mjtSize in C, read as an integer.

  



  
    
      
    
    
      npolygonmax(model)



        
          
        

    

  


  

      

          @spec npolygonmax(t()) :: integer()


      


npolygonmax — maximum number of vertices in a mesh polygon
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nq(model)



        
          
        

    

  


  

      

          @spec nq(t()) :: integer()


      


nq — number of generalized coordinates = dim(qpos)
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nsensor(model)



        
          
        

    

  


  

      

          @spec nsensor(t()) :: integer()


      


nsensor — number of sensors
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nsensordata(model)



        
          
        

    

  


  

      

          @spec nsensordata(t()) :: integer()


      


nsensordata — number of mjtNums in sensor data vector
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nsite(model)



        
          
        

    

  


  

      

          @spec nsite(t()) :: integer()


      


nsite — number of sites
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nskin(model)



        
          
        

    

  


  

      

          @spec nskin(t()) :: integer()


      


nskin — number of skins
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nskinbone(model)



        
          
        

    

  


  

      

          @spec nskinbone(t()) :: integer()


      


nskinbone — number of bones in all skins
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nskinbonevert(model)



        
          
        

    

  


  

      

          @spec nskinbonevert(t()) :: integer()


      


nskinbonevert — number of vertices in all skin bones
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nskinface(model)



        
          
        

    

  


  

      

          @spec nskinface(t()) :: integer()


      


nskinface — number of triangular faces in all skins
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nskintexvert(model)



        
          
        

    

  


  

      

          @spec nskintexvert(t()) :: integer()


      


nskintexvert — number of vertices with texcoords in all skins
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nskinvert(model)



        
          
        

    

  


  

      

          @spec nskinvert(t()) :: integer()


      


nskinvert — number of vertices in all skins
mjtSize in C, read as an integer.

  



  
    
      
    
    
      ntendon(model)



        
          
        

    

  


  

      

          @spec ntendon(t()) :: integer()


      


ntendon — number of tendons
mjtSize in C, read as an integer.

  



  
    
      
    
    
      ntex(model)



        
          
        

    

  


  

      

          @spec ntex(t()) :: integer()


      


ntex — number of textures
mjtSize in C, read as an integer.

  



  
    
      
    
    
      ntexdata(model)



        
          
        

    

  


  

      

          @spec ntexdata(t()) :: integer()


      


ntexdata — number of bytes in texture rgb data
mjtSize in C, read as an integer.

  



  
    
      
    
    
      ntext(model)



        
          
        

    

  


  

      

          @spec ntext(t()) :: integer()


      


ntext — number of text custom fields
mjtSize in C, read as an integer.

  



  
    
      
    
    
      ntextdata(model)



        
          
        

    

  


  

      

          @spec ntextdata(t()) :: integer()


      


ntextdata — number of mjtBytes in all text fields
mjtSize in C, read as an integer.

  



  
    
      
    
    
      ntree(model)



        
          
        

    

  


  

      

          @spec ntree(t()) :: integer()


      


ntree — number of kinematic trees under world body
mjtSize in C, read as an integer.

  



  
    
      
    
    
      ntuple(model)



        
          
        

    

  


  

      

          @spec ntuple(t()) :: integer()


      


ntuple — number of tuple custom fields
mjtSize in C, read as an integer.

  



  
    
      
    
    
      ntupledata(model)



        
          
        

    

  


  

      

          @spec ntupledata(t()) :: integer()


      


ntupledata — number of objects in all tuple fields
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nu(model)



        
          
        

    

  


  

      

          @spec nu(t()) :: integer()


      


nu — number of scalar controls = dim(ctrl)
mjtSize in C, read as an integer.

  



  
    
      
    
    
      numeric_adr(model)



        
          
        

    

  


  

      

          @spec numeric_adr(t()) :: ExMujoco.Tensor.t()


      


numeric_adr — address of field in numeric_data (nnumeric x 1)
int* in C, nnumeric × 1.

  



  
    
      
    
    
      numeric_data(model)



        
          
        

    

  


  

      

          @spec numeric_data(t()) :: ExMujoco.Tensor.t()


      


numeric_data — array of all numeric fields (nnumericdata x 1)
mjtNum* in C, nnumericdata × 1.

  



  
    
      
    
    
      numeric_size(model)



        
          
        

    

  


  

      

          @spec numeric_size(t()) :: ExMujoco.Tensor.t()


      


numeric_size — size of numeric field (nnumeric x 1)
int* in C, nnumeric × 1.

  



  
    
      
    
    
      nuser_actuator(model)



        
          
        

    

  


  

      

          @spec nuser_actuator(t()) :: integer()


      


nuser_actuator — number of mjtNums in actuator_user
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nuser_body(model)



        
          
        

    

  


  

      

          @spec nuser_body(t()) :: integer()


      


nuser_body — number of mjtNums in body_user
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nuser_cam(model)



        
          
        

    

  


  

      

          @spec nuser_cam(t()) :: integer()


      


nuser_cam — number of mjtNums in cam_user
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nuser_geom(model)



        
          
        

    

  


  

      

          @spec nuser_geom(t()) :: integer()


      


nuser_geom — number of mjtNums in geom_user
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nuser_jnt(model)



        
          
        

    

  


  

      

          @spec nuser_jnt(t()) :: integer()


      


nuser_jnt — number of mjtNums in jnt_user
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nuser_sensor(model)



        
          
        

    

  


  

      

          @spec nuser_sensor(t()) :: integer()


      


nuser_sensor — number of mjtNums in sensor_user
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nuser_site(model)



        
          
        

    

  


  

      

          @spec nuser_site(t()) :: integer()


      


nuser_site — number of mjtNums in site_user
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nuser_tendon(model)



        
          
        

    

  


  

      

          @spec nuser_tendon(t()) :: integer()


      


nuser_tendon — number of mjtNums in tendon_user
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nuserdata(model)



        
          
        

    

  


  

      

          @spec nuserdata(t()) :: integer()


      


nuserdata — number of mjtNums reserved for the user
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nv(model)



        
          
        

    

  


  

      

          @spec nv(t()) :: integer()


      


nv — number of degrees of freedom = dim(qvel)
mjtSize in C, read as an integer.

  



  
    
      
    
    
      nwrap(model)



        
          
        

    

  


  

      

          @spec nwrap(t()) :: integer()


      


nwrap — number of wrap objects in all tendon paths
mjtSize in C, read as an integer.

  



  
    
      
    
    
      oct_aabb(model)



        
          
        

    

  


  

      

          @spec oct_aabb(t()) :: ExMujoco.Tensor.t()


      


oct_aabb — octree node bounding box (center, size) (noct x 6)
mjtNum* in C, noct × 6.

  



  
    
      
    
    
      oct_child(model)



        
          
        

    

  


  

      

          @spec oct_child(t()) :: ExMujoco.Tensor.t()


      


oct_child — children of octree node (noct x 8)
int* in C, noct × 8.

  



  
    
      
    
    
      oct_coeff(model)



        
          
        

    

  


  

      

          @spec oct_coeff(t()) :: ExMujoco.Tensor.t()


      


oct_coeff — octree interpolation coefficients (noct x 8)
mjtNum* in C, noct × 8.

  



  
    
      
    
    
      oct_depth(model)



        
          
        

    

  


  

      

          @spec oct_depth(t()) :: ExMujoco.Tensor.t()


      


oct_depth — depth in the octree (noct x 1)
int* in C, noct × 1.

  



  
    
      
    
    
      pair_adhesion(model)



        
          
        

    

  


  

      

          @spec pair_adhesion(t()) :: ExMujoco.Tensor.t()


      


pair_adhesion — adhesive force of contacts (npair x 1)
mjtNum* in C, npair × 1.

  



  
    
      
    
    
      pair_dim(model)



        
          
        

    

  


  

      

          @spec pair_dim(t()) :: ExMujoco.Tensor.t()


      


pair_dim — contact dimensionality (npair x 1)
int* in C, npair × 1.

  



  
    
      
    
    
      pair_friction(model)



        
          
        

    

  


  

      

          @spec pair_friction(t()) :: ExMujoco.Tensor.t()


      


pair_friction — tangent1, 2, spin, roll1, 2 (npair x 5)
mjtNum* in C, npair × 5.

  



  
    
      
    
    
      pair_gap(model)



        
          
        

    

  


  

      

          @spec pair_gap(t()) :: ExMujoco.Tensor.t()


      


pair_gap — additional contact detection buffer (npair x 1)
mjtNum* in C, npair × 1.

  



  
    
      
    
    
      pair_geom1(model)



        
          
        

    

  


  

      

          @spec pair_geom1(t()) :: ExMujoco.Tensor.t()


      


pair_geom1 — id of geom1 (npair x 1)
int* in C, npair × 1.

  



  
    
      
    
    
      pair_geom2(model)



        
          
        

    

  


  

      

          @spec pair_geom2(t()) :: ExMujoco.Tensor.t()


      


pair_geom2 — id of geom2 (npair x 1)
int* in C, npair × 1.

  



  
    
      
    
    
      pair_margin(model)



        
          
        

    

  


  

      

          @spec pair_margin(t()) :: ExMujoco.Tensor.t()


      


pair_margin — geometric inflation for contact (npair x 1)
mjtNum* in C, npair × 1.

  



  
    
      
    
    
      pair_signature(model)



        
          
        

    

  


  

      

          @spec pair_signature(t()) :: ExMujoco.Tensor.t()


      


pair_signature — body1 << 16 + body2 (npair x 1)
int* in C, npair × 1.

  



  
    
      
    
    
      pair_solimp(model)



        
          
        

    

  


  

      

          @spec pair_solimp(t()) :: ExMujoco.Tensor.t()


      


pair_solimp — solver impedance: contact (npair x mjNIMP)
mjtNum* in C, npair × mjNIMP.

  



  
    
      
    
    
      pair_solref(model)



        
          
        

    

  


  

      

          @spec pair_solref(t()) :: ExMujoco.Tensor.t()


      


pair_solref — solver reference: contact normal (npair x mjNREF)
mjtNum* in C, npair × mjNREF.

  



  
    
      
    
    
      pair_solreffriction(model)



        
          
        

    

  


  

      

          @spec pair_solreffriction(t()) :: ExMujoco.Tensor.t()


      


pair_solreffriction — solver reference: contact friction (npair x mjNREF)
mjtNum* in C, npair × mjNREF.

  



  
    
      
    
    
      plugin(model)



        
          
        

    

  


  

      

          @spec plugin(t()) :: ExMujoco.Tensor.t()


      


plugin — globally registered plugin slot number (nplugin x 1)
int* in C, nplugin × 1.

  



  
    
      
    
    
      plugin_attradr(model)



        
          
        

    

  


  

      

          @spec plugin_attradr(t()) :: ExMujoco.Tensor.t()


      


plugin_attradr — address to each instance's config attrib (nplugin x 1)
int* in C, nplugin × 1.

  



  
    
      
    
    
      plugin_stateadr(model)



        
          
        

    

  


  

      

          @spec plugin_stateadr(t()) :: ExMujoco.Tensor.t()


      


plugin_stateadr — address in the plugin state array (nplugin x 1)
int* in C, nplugin × 1.

  



  
    
      
    
    
      plugin_statenum(model)



        
          
        

    

  


  

      

          @spec plugin_statenum(t()) :: ExMujoco.Tensor.t()


      


plugin_statenum — number of states in the plugin instance (nplugin x 1)
int* in C, nplugin × 1.

  



  
    
      
    
    
      qpos0(model)



        
          
        

    

  


  

      

          @spec qpos0(t()) :: ExMujoco.Tensor.t()


      


qpos0 — qpos values at default pose (nq x 1)
mjtNum* in C, nq × 1.

  



  
    
      
    
    
      qpos_spring(model)



        
          
        

    

  


  

      

          @spec qpos_spring(t()) :: ExMujoco.Tensor.t()


      


qpos_spring — reference pose for springs (nq x 1)
mjtNum* in C, nq × 1.

  



  
    
      
    
    
      sensor_adr(model)



        
          
        

    

  


  

      

          @spec sensor_adr(t()) :: ExMujoco.Tensor.t()


      


sensor_adr — address in sensor array (nsensor x 1)
int* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_cutoff(model)



        
          
        

    

  


  

      

          @spec sensor_cutoff(t()) :: ExMujoco.Tensor.t()


      


sensor_cutoff — cutoff for real and positive; 0: ignore (nsensor x 1)
mjtNum* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_datatype(model)



        
          
        

    

  


  

      

          @spec sensor_datatype(t()) :: ExMujoco.Tensor.t()


      


sensor_datatype — numeric data type (mjtDataType) (nsensor x 1)
int* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_delay(model)



        
          
        

    

  


  

      

          @spec sensor_delay(t()) :: ExMujoco.Tensor.t()


      


sensor_delay — delay time in seconds; 0: no delay (nsensor x 1)
mjtNum* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_dim(model)



        
          
        

    

  


  

      

          @spec sensor_dim(t()) :: ExMujoco.Tensor.t()


      


sensor_dim — number of scalar outputs (nsensor x 1)
int* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_history(model)



        
          
        

    

  


  

      

          @spec sensor_history(t()) :: ExMujoco.Tensor.t()


      


sensor_history — history buffer: [nsample, interp] (nsensor x 2)
int* in C, nsensor × 2.

  



  
    
      
    
    
      sensor_historyadr(model)



        
          
        

    

  


  

      

          @spec sensor_historyadr(t()) :: ExMujoco.Tensor.t()


      


sensor_historyadr — address in history buffer; -1: none (nsensor x 1)
int* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_interval(model)



        
          
        

    

  


  

      

          @spec sensor_interval(t()) :: ExMujoco.Tensor.t()


      


sensor_interval — interval: [period, phase] in seconds (nsensor x 2)
mjtNum* in C, nsensor × 2.

  



  
    
      
    
    
      sensor_intprm(model)



        
          
        

    

  


  

      

          @spec sensor_intprm(t()) :: ExMujoco.Tensor.t()


      


sensor_intprm — sensor parameters (nsensor x mjNSENS)
int* in C, nsensor × mjNSENS.

  



  
    
      
    
    
      sensor_needstage(model)



        
          
        

    

  


  

      

          @spec sensor_needstage(t()) :: ExMujoco.Tensor.t()


      


sensor_needstage — required compute stage (mjtStage) (nsensor x 1)
int* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_noise(model)



        
          
        

    

  


  

      

          @spec sensor_noise(t()) :: ExMujoco.Tensor.t()


      


sensor_noise — noise standard deviation (nsensor x 1)
mjtNum* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_objid(model)



        
          
        

    

  


  

      

          @spec sensor_objid(t()) :: ExMujoco.Tensor.t()


      


sensor_objid — id of sensorized object (nsensor x 1)
int* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_objtype(model)



        
          
        

    

  


  

      

          @spec sensor_objtype(t()) :: ExMujoco.Tensor.t()


      


sensor_objtype — type of sensorized object (mjtObj) (nsensor x 1)
int* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_plugin(model)



        
          
        

    

  


  

      

          @spec sensor_plugin(t()) :: ExMujoco.Tensor.t()


      


sensor_plugin — plugin instance id; -1: not a plugin (nsensor x 1)
int* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_refid(model)



        
          
        

    

  


  

      

          @spec sensor_refid(t()) :: ExMujoco.Tensor.t()


      


sensor_refid — id of reference frame; -1: global frame (nsensor x 1)
int* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_reftype(model)



        
          
        

    

  


  

      

          @spec sensor_reftype(t()) :: ExMujoco.Tensor.t()


      


sensor_reftype — type of reference frame (mjtObj) (nsensor x 1)
int* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_type(model)



        
          
        

    

  


  

      

          @spec sensor_type(t()) :: ExMujoco.Tensor.t()


      


sensor_type — sensor type (mjtSensor) (nsensor x 1)
int* in C, nsensor × 1.

  



  
    
      
    
    
      sensor_user(model)



        
          
        

    

  


  

      

          @spec sensor_user(t()) :: ExMujoco.Tensor.t()


      


sensor_user — user data (nsensor x nuser_sensor)
mjtNum* in C, nsensor × nuser_sensor@model.

  



  
    
      
    
    
      site_bodyid(model)



        
          
        

    

  


  

      

          @spec site_bodyid(t()) :: ExMujoco.Tensor.t()


      


site_bodyid — id of site's body (nsite x 1)
int* in C, nsite × 1.

  



  
    
      
    
    
      site_dataid(model)



        
          
        

    

  


  

      

          @spec site_dataid(t()) :: ExMujoco.Tensor.t()


      


site_dataid — id of site's mesh; -1: none (nsite x 1)
int* in C, nsite × 1.

  



  
    
      
    
    
      site_group(model)



        
          
        

    

  


  

      

          @spec site_group(t()) :: ExMujoco.Tensor.t()


      


site_group — group for visibility (nsite x 1)
int* in C, nsite × 1.

  



  
    
      
    
    
      site_matid(model)



        
          
        

    

  


  

      

          @spec site_matid(t()) :: ExMujoco.Tensor.t()


      


site_matid — material id for rendering; -1: none (nsite x 1)
int* in C, nsite × 1.

  



  
    
      
    
    
      site_pos(model)



        
          
        

    

  


  

      

          @spec site_pos(t()) :: ExMujoco.Tensor.t()


      


site_pos — local position offset rel. to body (nsite x 3)
mjtNum* in C, nsite × 3.

  



  
    
      
    
    
      site_quat(model)



        
          
        

    

  


  

      

          @spec site_quat(t()) :: ExMujoco.Tensor.t()


      


site_quat — local orientation offset rel. to body (nsite x 4)
mjtNum* in C, nsite × 4.

  



  
    
      
    
    
      site_rgba(model)



        
          
        

    

  


  

      

          @spec site_rgba(t()) :: ExMujoco.Tensor.t()


      


site_rgba — rgba when material is omitted (nsite x 4)
float* in C, nsite × 4.

  



  
    
      
    
    
      site_sameframe(model)



        
          
        

    

  


  

      

          @spec site_sameframe(t()) :: ExMujoco.Tensor.t()


      


site_sameframe — same frame as body (mjtSameframe) (nsite x 1)
mjtByte* in C, nsite × 1.

  



  
    
      
    
    
      site_size(model)



        
          
        

    

  


  

      

          @spec site_size(t()) :: ExMujoco.Tensor.t()


      


site_size — geom size for rendering (nsite x 3)
mjtNum* in C, nsite × 3.

  



  
    
      
    
    
      site_type(model)



        
          
        

    

  


  

      

          @spec site_type(t()) :: ExMujoco.Tensor.t()


      


site_type — geom type for rendering (mjtGeom) (nsite x 1)
int* in C, nsite × 1.

  



  
    
      
    
    
      site_user(model)



        
          
        

    

  


  

      

          @spec site_user(t()) :: ExMujoco.Tensor.t()


      


site_user — user data (nsite x nuser_site)
mjtNum* in C, nsite × nuser_site@model.

  



  
    
      
    
    
      skin_boneadr(model)



        
          
        

    

  


  

      

          @spec skin_boneadr(t()) :: ExMujoco.Tensor.t()


      


skin_boneadr — first bone in skin (nskin x 1)
int* in C, nskin × 1.

  



  
    
      
    
    
      skin_bonebindpos(model)



        
          
        

    

  


  

      

          @spec skin_bonebindpos(t()) :: ExMujoco.Tensor.t()


      


skin_bonebindpos — bind pos of each bone (nskinbone x 3)
float* in C, nskinbone × 3.

  



  
    
      
    
    
      skin_bonebindquat(model)



        
          
        

    

  


  

      

          @spec skin_bonebindquat(t()) :: ExMujoco.Tensor.t()


      


skin_bonebindquat — bind quat of each bone (nskinbone x 4)
float* in C, nskinbone × 4.

  



  
    
      
    
    
      skin_bonebodyid(model)



        
          
        

    

  


  

      

          @spec skin_bonebodyid(t()) :: ExMujoco.Tensor.t()


      


skin_bonebodyid — body id of each bone (nskinbone x 1)
int* in C, nskinbone × 1.

  



  
    
      
    
    
      skin_bonenum(model)



        
          
        

    

  


  

      

          @spec skin_bonenum(t()) :: ExMujoco.Tensor.t()


      


skin_bonenum — number of bones in skin (nskin x 1)
int* in C, nskin × 1.

  



  
    
      
    
    
      skin_bonevertadr(model)



        
          
        

    

  


  

      

          @spec skin_bonevertadr(t()) :: ExMujoco.Tensor.t()


      


skin_bonevertadr — first vertex in each bone (nskinbone x 1)
int* in C, nskinbone × 1.

  



  
    
      
    
    
      skin_bonevertid(model)



        
          
        

    

  


  

      

          @spec skin_bonevertid(t()) :: ExMujoco.Tensor.t()


      


skin_bonevertid — mesh ids of vertices in each bone (nskinbonevert x 1)
int* in C, nskinbonevert × 1.

  



  
    
      
    
    
      skin_bonevertnum(model)



        
          
        

    

  


  

      

          @spec skin_bonevertnum(t()) :: ExMujoco.Tensor.t()


      


skin_bonevertnum — number of vertices in each bone (nskinbone x 1)
int* in C, nskinbone × 1.

  



  
    
      
    
    
      skin_bonevertweight(model)



        
          
        

    

  


  

      

          @spec skin_bonevertweight(t()) :: ExMujoco.Tensor.t()


      


skin_bonevertweight — weights of vertices in each bone (nskinbonevert x 1)
float* in C, nskinbonevert × 1.

  



  
    
      
    
    
      skin_face(model)



        
          
        

    

  


  

      

          @spec skin_face(t()) :: ExMujoco.Tensor.t()


      


skin_face — triangle faces for all skin meshes (nskinface x 3)
int* in C, nskinface × 3.

  



  
    
      
    
    
      skin_faceadr(model)



        
          
        

    

  


  

      

          @spec skin_faceadr(t()) :: ExMujoco.Tensor.t()


      


skin_faceadr — first face address (nskin x 1)
int* in C, nskin × 1.

  



  
    
      
    
    
      skin_facenum(model)



        
          
        

    

  


  

      

          @spec skin_facenum(t()) :: ExMujoco.Tensor.t()


      


skin_facenum — number of faces (nskin x 1)
int* in C, nskin × 1.

  



  
    
      
    
    
      skin_group(model)



        
          
        

    

  


  

      

          @spec skin_group(t()) :: ExMujoco.Tensor.t()


      


skin_group — group for visibility (nskin x 1)
int* in C, nskin × 1.

  



  
    
      
    
    
      skin_inflate(model)



        
          
        

    

  


  

      

          @spec skin_inflate(t()) :: ExMujoco.Tensor.t()


      


skin_inflate — inflate skin in normal direction (nskin x 1)
float* in C, nskin × 1.

  



  
    
      
    
    
      skin_matid(model)



        
          
        

    

  


  

      

          @spec skin_matid(t()) :: ExMujoco.Tensor.t()


      


skin_matid — skin material id; -1: none (nskin x 1)
int* in C, nskin × 1.

  



  
    
      
    
    
      skin_pathadr(model)



        
          
        

    

  


  

      

          @spec skin_pathadr(t()) :: ExMujoco.Tensor.t()


      


skin_pathadr — address of asset path for skin; -1: none (nskin x 1)
int* in C, nskin × 1.

  



  
    
      
    
    
      skin_rgba(model)



        
          
        

    

  


  

      

          @spec skin_rgba(t()) :: ExMujoco.Tensor.t()


      


skin_rgba — skin rgba (nskin x 4)
float* in C, nskin × 4.

  



  
    
      
    
    
      skin_texcoord(model)



        
          
        

    

  


  

      

          @spec skin_texcoord(t()) :: ExMujoco.Tensor.t()


      


skin_texcoord — vertex texcoords for all skin meshes (nskintexvert x 2)
float* in C, nskintexvert × 2.

  



  
    
      
    
    
      skin_texcoordadr(model)



        
          
        

    

  


  

      

          @spec skin_texcoordadr(t()) :: ExMujoco.Tensor.t()


      


skin_texcoordadr — texcoord data address; -1: no texcoord (nskin x 1)
int* in C, nskin × 1.

  



  
    
      
    
    
      skin_vert(model)



        
          
        

    

  


  

      

          @spec skin_vert(t()) :: ExMujoco.Tensor.t()


      


skin_vert — vertex positions for all skin meshes (nskinvert x 3)
float* in C, nskinvert × 3.

  



  
    
      
    
    
      skin_vertadr(model)



        
          
        

    

  


  

      

          @spec skin_vertadr(t()) :: ExMujoco.Tensor.t()


      


skin_vertadr — first vertex address (nskin x 1)
int* in C, nskin × 1.

  



  
    
      
    
    
      skin_vertnum(model)



        
          
        

    

  


  

      

          @spec skin_vertnum(t()) :: ExMujoco.Tensor.t()


      


skin_vertnum — number of vertices (nskin x 1)
int* in C, nskin × 1.

  



  
    
      
    
    
      ten_J_colind(model)



        
          
        

    

  


  

      

          @spec ten_J_colind(t()) :: ExMujoco.Tensor.t()


      


ten_J_colind — column indices in sparse Jacobian (nJten x 1)
int* in C, nJten × 1.

  



  
    
      
    
    
      ten_J_rowadr(model)



        
          
        

    

  


  

      

          @spec ten_J_rowadr(t()) :: ExMujoco.Tensor.t()


      


ten_J_rowadr — row start address in colind array (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      ten_J_rownnz(model)



        
          
        

    

  


  

      

          @spec ten_J_rownnz(t()) :: ExMujoco.Tensor.t()


      


ten_J_rownnz — number of non-zeros in Jacobian row (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_actfrclimited(model)



        
          
        

    

  


  

      

          @spec tendon_actfrclimited(t()) :: ExMujoco.Tensor.t()


      


tendon_actfrclimited — does tendon have actuator force limits (ntendon x 1)
mjtBool* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_actfrcrange(model)



        
          
        

    

  


  

      

          @spec tendon_actfrcrange(t()) :: ExMujoco.Tensor.t()


      


tendon_actfrcrange — range of total actuator force (ntendon x 2)
mjtNum* in C, ntendon × 2.

  



  
    
      
    
    
      tendon_actuatorid(model)



        
          
        

    

  


  

      

          @spec tendon_actuatorid(t()) :: ExMujoco.Tensor.t()


      


tendon_actuatorid — actuator contributing damping / armature (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_adr(model)



        
          
        

    

  


  

      

          @spec tendon_adr(t()) :: ExMujoco.Tensor.t()


      


tendon_adr — address of first object in tendon's path (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_armature(model)



        
          
        

    

  


  

      

          @spec tendon_armature(t()) :: ExMujoco.Tensor.t()


      


tendon_armature — inertia associated with tendon velocity (ntendon x 1)
mjtNum* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_damping(model)



        
          
        

    

  


  

      

          @spec tendon_damping(t()) :: ExMujoco.Tensor.t()


      


tendon_damping — linear damping coefficient (ntendon x 1)
mjtNum* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_dampingpoly(model)



        
          
        

    

  


  

      

          @spec tendon_dampingpoly(t()) :: ExMujoco.Tensor.t()


      


tendon_dampingpoly — high-order damping coefficients (ntendon x mjNPOLY)
mjtNum* in C, ntendon × mjNPOLY.

  



  
    
      
    
    
      tendon_frictionloss(model)



        
          
        

    

  


  

      

          @spec tendon_frictionloss(t()) :: ExMujoco.Tensor.t()


      


tendon_frictionloss — loss due to friction (ntendon x 1)
mjtNum* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_group(model)



        
          
        

    

  


  

      

          @spec tendon_group(t()) :: ExMujoco.Tensor.t()


      


tendon_group — group for visibility (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_invweight0(model)



        
          
        

    

  


  

      

          @spec tendon_invweight0(t()) :: ExMujoco.Tensor.t()


      


tendon_invweight0 — inv. weight in qpos0 (ntendon x 1)
mjtNum* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_length0(model)



        
          
        

    

  


  

      

          @spec tendon_length0(t()) :: ExMujoco.Tensor.t()


      


tendon_length0 — tendon length in qpos0 (ntendon x 1)
mjtNum* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_lengthspring(model)



        
          
        

    

  


  

      

          @spec tendon_lengthspring(t()) :: ExMujoco.Tensor.t()


      


tendon_lengthspring — spring resting length range (ntendon x 2)
mjtNum* in C, ntendon × 2.

  



  
    
      
    
    
      tendon_limited(model)



        
          
        

    

  


  

      

          @spec tendon_limited(t()) :: ExMujoco.Tensor.t()


      


tendon_limited — does tendon have length limits (ntendon x 1)
mjtBool* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_margin(model)



        
          
        

    

  


  

      

          @spec tendon_margin(t()) :: ExMujoco.Tensor.t()


      


tendon_margin — min distance for limit detection (ntendon x 1)
mjtNum* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_matid(model)



        
          
        

    

  


  

      

          @spec tendon_matid(t()) :: ExMujoco.Tensor.t()


      


tendon_matid — material id for rendering (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_num(model)



        
          
        

    

  


  

      

          @spec tendon_num(t()) :: ExMujoco.Tensor.t()


      


tendon_num — number of objects in tendon's path (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_plasticadr(model)



        
          
        

    

  


  

      

          @spec tendon_plasticadr(t()) :: ExMujoco.Tensor.t()


      


tendon_plasticadr — start addr in plastic state (-1: none) (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_range(model)



        
          
        

    

  


  

      

          @spec tendon_range(t()) :: ExMujoco.Tensor.t()


      


tendon_range — tendon length limits (ntendon x 2)
mjtNum* in C, ntendon × 2.

  



  
    
      
    
    
      tendon_rgba(model)



        
          
        

    

  


  

      

          @spec tendon_rgba(t()) :: ExMujoco.Tensor.t()


      


tendon_rgba — rgba when material is omitted (ntendon x 4)
float* in C, ntendon × 4.

  



  
    
      
    
    
      tendon_solimp_fri(model)



        
          
        

    

  


  

      

          @spec tendon_solimp_fri(t()) :: ExMujoco.Tensor.t()


      


tendon_solimp_fri — constraint solver impedance: friction (ntendon x mjNIMP)
mjtNum* in C, ntendon × mjNIMP.

  



  
    
      
    
    
      tendon_solimp_lim(model)



        
          
        

    

  


  

      

          @spec tendon_solimp_lim(t()) :: ExMujoco.Tensor.t()


      


tendon_solimp_lim — constraint solver impedance: limit (ntendon x mjNIMP)
mjtNum* in C, ntendon × mjNIMP.

  



  
    
      
    
    
      tendon_solref_fri(model)



        
          
        

    

  


  

      

          @spec tendon_solref_fri(t()) :: ExMujoco.Tensor.t()


      


tendon_solref_fri — constraint solver reference: friction (ntendon x mjNREF)
mjtNum* in C, ntendon × mjNREF.

  



  
    
      
    
    
      tendon_solref_lim(model)



        
          
        

    

  


  

      

          @spec tendon_solref_lim(t()) :: ExMujoco.Tensor.t()


      


tendon_solref_lim — constraint solver reference: limit (ntendon x mjNREF)
mjtNum* in C, ntendon × mjNREF.

  



  
    
      
    
    
      tendon_springyield(model)



        
          
        

    

  


  

      

          @spec tendon_springyield(t()) :: ExMujoco.Tensor.t()


      


tendon_springyield — plastic yield threshold (ntendon x 1)
mjtNum* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_stiffness(model)



        
          
        

    

  


  

      

          @spec tendon_stiffness(t()) :: ExMujoco.Tensor.t()


      


tendon_stiffness — linear stiffness coefficient (ntendon x 1)
mjtNum* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_stiffnesspoly(model)



        
          
        

    

  


  

      

          @spec tendon_stiffnesspoly(t()) :: ExMujoco.Tensor.t()


      


tendon_stiffnesspoly — high-order stiffness coefficients (ntendon x mjNPOLY)
mjtNum* in C, ntendon × mjNPOLY.

  



  
    
      
    
    
      tendon_treeid(model)



        
          
        

    

  


  

      

          @spec tendon_treeid(t()) :: ExMujoco.Tensor.t()


      


tendon_treeid — first two trees along tendon's path (ntendon x 2)
int* in C, ntendon × 2.

  



  
    
      
    
    
      tendon_treenum(model)



        
          
        

    

  


  

      

          @spec tendon_treenum(t()) :: ExMujoco.Tensor.t()


      


tendon_treenum — number of trees along tendon's path (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_type(model)



        
          
        

    

  


  

      

          @spec tendon_type(t()) :: ExMujoco.Tensor.t()


      


tendon_type — type of tendon (mjtTendon) (ntendon x 1)
int* in C, ntendon × 1.

  



  
    
      
    
    
      tendon_user(model)



        
          
        

    

  


  

      

          @spec tendon_user(t()) :: ExMujoco.Tensor.t()


      


tendon_user — user data (ntendon x nuser_tendon)
mjtNum* in C, ntendon × nuser_tendon@model.

  



  
    
      
    
    
      tendon_width(model)



        
          
        

    

  


  

      

          @spec tendon_width(t()) :: ExMujoco.Tensor.t()


      


tendon_width — width for rendering (ntendon x 1)
mjtNum* in C, ntendon × 1.

  



  
    
      
    
    
      tex_colorspace(model)



        
          
        

    

  


  

      

          @spec tex_colorspace(t()) :: ExMujoco.Tensor.t()


      


tex_colorspace — texture colorspace (mjtColorSpace) (ntex x 1)
int* in C, ntex × 1.

  



  
    
      
    
    
      tex_contenttypeadr(model)



        
          
        

    

  


  

      

          @spec tex_contenttypeadr(t()) :: ExMujoco.Tensor.t()


      


tex_contenttypeadr — content type address in paths; -1: none (ntex x 1)
int* in C, ntex × 1.

  



  
    
      
    
    
      tex_data(model)



        
          
        

    

  


  

      

          @spec tex_data(t()) :: ExMujoco.Tensor.t()


      


tex_data — pixel values (ntexdata x 1)
mjtByte* in C, ntexdata × 1.

  



  
    
      
    
    
      tex_height(model)



        
          
        

    

  


  

      

          @spec tex_height(t()) :: ExMujoco.Tensor.t()


      


tex_height — number of rows in texture image (ntex x 1)
int* in C, ntex × 1.

  



  
    
      
    
    
      tex_nchannel(model)



        
          
        

    

  


  

      

          @spec tex_nchannel(t()) :: ExMujoco.Tensor.t()


      


tex_nchannel — number of channels in texture image (ntex x 1)
int* in C, ntex × 1.

  



  
    
      
    
    
      tex_pathadr(model)



        
          
        

    

  


  

      

          @spec tex_pathadr(t()) :: ExMujoco.Tensor.t()


      


tex_pathadr — address of texture asset path; -1: none (ntex x 1)
int* in C, ntex × 1.

  



  
    
      
    
    
      tex_type(model)



        
          
        

    

  


  

      

          @spec tex_type(t()) :: ExMujoco.Tensor.t()


      


tex_type — texture type (mjtTexture) (ntex x 1)
int* in C, ntex × 1.

  



  
    
      
    
    
      tex_width(model)



        
          
        

    

  


  

      

          @spec tex_width(t()) :: ExMujoco.Tensor.t()


      


tex_width — number of columns in texture image (ntex x 1)
int* in C, ntex × 1.

  



  
    
      
    
    
      text_adr(model)



        
          
        

    

  


  

      

          @spec text_adr(t()) :: ExMujoco.Tensor.t()


      


text_adr — address of text in text_data (ntext x 1)
int* in C, ntext × 1.

  



  
    
      
    
    
      text_size(model)



        
          
        

    

  


  

      

          @spec text_size(t()) :: ExMujoco.Tensor.t()


      


text_size — size of text field (strlen+1) (ntext x 1)
int* in C, ntext × 1.

  



  
    
      
    
    
      tree_bodyadr(model)



        
          
        

    

  


  

      

          @spec tree_bodyadr(t()) :: ExMujoco.Tensor.t()


      


tree_bodyadr — start addr of bodies (ntree x 1)
int* in C, ntree × 1.

  



  
    
      
    
    
      tree_bodynum(model)



        
          
        

    

  


  

      

          @spec tree_bodynum(t()) :: ExMujoco.Tensor.t()


      


tree_bodynum — number of bodies in tree (ntree x 1)
int* in C, ntree × 1.

  



  
    
      
    
    
      tree_dofadr(model)



        
          
        

    

  


  

      

          @spec tree_dofadr(t()) :: ExMujoco.Tensor.t()


      


tree_dofadr — start addr of dofs (ntree x 1)
int* in C, ntree × 1.

  



  
    
      
    
    
      tree_dofnum(model)



        
          
        

    

  


  

      

          @spec tree_dofnum(t()) :: ExMujoco.Tensor.t()


      


tree_dofnum — number of dofs in tree (ntree x 1)
int* in C, ntree × 1.

  



  
    
      
    
    
      tree_sleep_policy(model)



        
          
        

    

  


  

      

          @spec tree_sleep_policy(t()) :: ExMujoco.Tensor.t()


      


tree_sleep_policy — sleep policy (mjtSleepPolicy) (ntree x 1)
int* in C, ntree × 1.

  



  
    
      
    
    
      tuple_adr(model)



        
          
        

    

  


  

      

          @spec tuple_adr(t()) :: ExMujoco.Tensor.t()


      


tuple_adr — address of text in text_data (ntuple x 1)
int* in C, ntuple × 1.

  



  
    
      
    
    
      tuple_objid(model)



        
          
        

    

  


  

      

          @spec tuple_objid(t()) :: ExMujoco.Tensor.t()


      


tuple_objid — array of object ids in all tuples (ntupledata x 1)
int* in C, ntupledata × 1.

  



  
    
      
    
    
      tuple_objprm(model)



        
          
        

    

  


  

      

          @spec tuple_objprm(t()) :: ExMujoco.Tensor.t()


      


tuple_objprm — array of object params in all tuples (ntupledata x 1)
mjtNum* in C, ntupledata × 1.

  



  
    
      
    
    
      tuple_objtype(model)



        
          
        

    

  


  

      

          @spec tuple_objtype(t()) :: ExMujoco.Tensor.t()


      


tuple_objtype — array of object types in all tuples (ntupledata x 1)
int* in C, ntupledata × 1.

  



  
    
      
    
    
      tuple_size(model)



        
          
        

    

  


  

      

          @spec tuple_size(t()) :: ExMujoco.Tensor.t()


      


tuple_size — number of objects in tuple (ntuple x 1)
int* in C, ntuple × 1.

  



  
    
      
    
    
      wrap_objid(model)



        
          
        

    

  


  

      

          @spec wrap_objid(t()) :: ExMujoco.Tensor.t()


      


wrap_objid — object id: geom, site, joint (nwrap x 1)
int* in C, nwrap × 1.

  



  
    
      
    
    
      wrap_prm(model)



        
          
        

    

  


  

      

          @spec wrap_prm(t()) :: ExMujoco.Tensor.t()


      


wrap_prm — divisor, joint coef, or site id (nwrap x 1)
mjtNum* in C, nwrap × 1.

  



  
    
      
    
    
      wrap_type(model)



        
          
        

    

  


  

      

          @spec wrap_type(t()) :: ExMujoco.Tensor.t()


      


wrap_type — wrap object type (mjtWrap) (nwrap x 1)
int* in C, nwrap × 1.

  


        

      


  

    
ExMujoco.Tensor 
    



      
A field of an mjModel or mjData, as a value: the elements, their type, and
the shape MuJoCo declared them with.
iex> model |> ExMujoco.Model.geom_pos() |> ExMujoco.Tensor.to_list()
[[0.0, 0.0, 0.0], [0.0, 0.0, 0.05], ...]
The data is one binary of elements in the machine's native order — MuJoCo's own
layout, copied straight out of the struct — so Nx.from_binary/2 takes it as it
is, and so does <<x::float-64-native>>.
A shape of {3} is a vector (MuJoCo's (n × 1)), {n, 3} is a matrix, and
{} is a single value. Reading a field copies it, so what you hold does not
change when the next step runs — which is the whole reason not to hand out a
binary that aliases live mjData.

      


      
        Summary


  
    Types
  


    
      
        element_type()

      


        The element type, as MuJoCo declares it.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        size(tensor)

      


        The number of elements, whatever the shape.



    


    
      
        to_list(tensor)

      


        The elements as an Elixir list, nested to the shape.



    





      


      
        Types


        


  
    
      
    
    
      element_type()



        
          
        

    

  


  

      

          @type element_type() :: :f64 | :f32 | :i32 | :u8


      


The element type, as MuJoCo declares it.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %ExMujoco.Tensor{data: binary(), shape: tuple(), type: element_type()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      size(tensor)



        
          
        

    

  


  

      

          @spec size(t()) :: non_neg_integer()


      


The number of elements, whatever the shape.

  



  
    
      
    
    
      to_list(tensor)



        
          
        

    

  


  

      

          @spec to_list(t()) :: list()


      


The elements as an Elixir list, nested to the shape.
Convenient and slow: it allocates a term per element. For anything on a hot
path, keep the binary and read it with a bitstring pattern.

  


        

      


  

    
ExMujoco.Error exception
    



      
What MuJoCo says when it refuses.
MuJoCo reports a fatal error by printing a message and not returning; inside a
NIF that would abort the VM. c_src/mj_call.hpp intercepts it and re-throws it
on the Elixir side, where it arrives as this exception — the message is
MuJoCo's own, with the function that raised it in front of it
(mj_step: qpos is not finite).
A RuntimeError escaping from ExMujoco.Native is the same thing before
ExMujoco has re-raised it; call the typed functions instead.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        MuJoCo's message, with the function that raised it in front of it.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %ExMujoco.Error{__exception__: term(), message: String.t()}


      


MuJoCo's message, with the function that raised it in front of it.

  


        

      


  

    
mix ex_mujoco.gen 
    



      
Rewrites the NIF bindings, the Elixir that calls them, and docs/coverage.md
from the MuJoCo headers this build is against.
$ mix ex_mujoco.gen
$ mix ex_mujoco.gen --check

The headers come from the MuJoCo that scripts/prepare_mujoco.exs prepared, so
the bindings and the library are always the same version. What is bound is
c_src/manifest.exs; everything else the headers describe is written to
docs/coverage.md as unbound, with the reason.
--check writes nothing and exits non-zero when a generated file disagrees with
what would be generated. CI runs it on every push, so a hand-edited generated
file, or a MuJoCo version bump without a regeneration, fails the build rather
than drifting.
The output is committed: a package that generated its bindings at build time
would need a generator on the machine that builds it, and would make two builds
of the same version differ.
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