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@ CoppeliaSim

CoppeliaSim is an integrated application based on the CoppeliaSim library, which allows testing and validating
complex robotics set-ups, via algorithms, systems and configurations prototyping, kinematic design, digital twin
creation and much more. CoppeliaSim can be seen as a configurable simulation abstraction layer, allowing

extreme flexibility and agility.
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Main features

e 5 physics engines: MuJoCo, Bullet, ODE,
Vortex & Newton, Drake in preparation

e Distributed control  architecture:  each
object/model can be individually controlled via
embedded scripts, add-ons, plugins or

external clients

e Multiple languages: C/C++, Python, Lua, Java,
MATLAB, etc.

e Broad functionality: dynamics, kinematics,
collision  detection, minimum  distance
calculation, volumetric proximity sensors,
force/torque sensors, vision sensors, point
clouds, OC-trees, image processing, path
planning, motion library, custom user
interfaces, wide import/export possibilities, etc.

e \arious communication interfaces:
ROS/ROS2, ZeroMQ, remote API, events,
websockets, etc.

e Scenes and models are portable across
platforms


https://manual.coppeliarobotics.com/en/dynamicsModule.htm
https://manual.coppeliarobotics.com/en/writingCode.htm#sixMethods
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https://manual.coppeliarobotics.com/en/pointClouds.htm
https://manual.coppeliarobotics.com/en/pointClouds.htm
https://manual.coppeliarobotics.com/en/octrees.htm
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https://manual.coppeliarobotics.com/en/apiFunctions.htm#ruckig
https://manual.coppeliarobotics.com/en/customUIPlugin.htm
https://manual.coppeliarobotics.com/en/customUIPlugin.htm
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https://manual.coppeliarobotics.com/en/rosInterfaces.htm
https://manual.coppeliarobotics.com/en/meansOfCommunication.htm#zmq
https://manual.coppeliarobotics.com/en/zmqRemoteApiOverview.htm
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CoppeliaSim Lib

Architecture Overview
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_ CoppeliaSim
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Scene hierarchy
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Properties and events
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All internal variables or states can be handled as properties: they come as various types (e.g. bool, int, float, table,

quaternion, etc.) and modifying them triggers events that can be subscribed to by scripts, add-ons and plugins
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Scenes

Contain models and objects
Have properties triggering change event

Models

Made from objects and possibly other
models

Have properties triggering change event

Objects

Connected via parent-child relationship, and
possibly via other constraints

Have properties triggering change events
Come in several flavors: meshes,
joints/motors, cameras, lights, reference
frames, proximity sensors, vision sensors,
force sensors, paths, graphs, point clouds,
OC-trees, script objects

Script objects: special objects

e At the core of CoppeliaSim’s distributed
control architecture

e Can run embedded Python or Lua code

e Can run threaded or non-threaded

e Used for control, customization,
interfacing, monitoring, communication,
etc.
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