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<isaac>
<sensor name="camera_link" type="camera">
<topic>image_raw</topic>

</sensor>

</isaac>

‘ros2_control[ZIXREVIZEFRT 5/ \vr—2 %

<ros2_control name="${name}" type="system">
<hardware>
<plugin>topic_based_ros2_control/TopicBasedSystem</plugin>
</hardware>
</ros2_control>
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> omni.isaac.repl
> Changed

> Deprecate extension in favor of the vscode extension
27 URL:https://docs.omniverse.nvidia.com/isaacsim/latest/release_notes.html
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1. What is Isaac Sim?

*Robot software development platform provided by NVIDIA

°In addition to the simulator, it contains various tools
necessary for software development

“r -

Price $4,600 /year  $1,940 / year
(Pald support (1sheet) (1sheet)
available)

Free of charge if you can build and develop your own environment

https://github.com/hijimasa/isaac—ros2—control-sample



2. Differents from Gazebo

Photorealistic simulation

On Gazebo, even with one robot, it Isaac Sim can run at 10 fps with 4 robots
takes about 8 discs to get below 10 fps. and 80 disks in total.

The graphics and physics engine are high-performance.
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3. ROS User Perspective Issues

°|saac Sim manages robot models with USD files
oProblem of dual management of URDF and USD

*Append sensor information to converted USD
oWork occurs each time the robot model is regenerated

*Use the controller provided by Nvidia instead of ros2_control
o Existing ros2_control assets cannot be diverted

The default Isaac Sim is complexity and tedious to work with.

- =

A tool was developed to simplify the work.
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4. Implementation Direction

°Isaac Sim can perform almost functions from the Python API

*Use Python REPL extension to run additional Python in an existing
environment

ROS 2 Python
For ROS2

Parse the description

Python

Isaac Sim
For Isaac

Robot OmniGraph
Model For Sensor/Control

Automate generation of robot models using Python API
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5. Typical URDF Description

*Sensor information is written in isaac tags instead of gazebo tags

<isaac>
<sensor name="camera_link" type="camera">
<topic>image_raw</topic>

</sensor>

</isaac>
*Utilize topic_based_ros2_ control package

<ros2_control name="${name}" type="system">
<hardware>
<plugin>topic_based_ros2_control/TopicBasedSystem</plugin>
</hardware>
</ros2_control>

*There is a description of the friction coefficient using material
and stiffness parameters of the joints.

Automatic conversion of basic functions from URDF descriptions
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6. Current Issues

*The more OmniGraph makes the process heavier.

oFPS drops when launching OmniGraphs for control rather
than simply the number of robots.

*With FastDDS, topics can be missing.

*Python REPL has been deprecated

> omni.isaac.repl
> Changed

> Deprecate extension in favor of the vscode extension
Reference URL:https://docs.omniverse.nvidia.com/isaacsim/latest/release notes.html
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7. Conclusion

°|Isaac Sim Makes Large-Scale Photorealistic Simulations Easy

*Existing Isaac Sim is a bit complexity for ROS users

<

*‘Import URDF into existing environment using REPL

*Automatic generation of sensors and ros2_control based on
URDF descriptions

*Easy—to—use development environment for ROS users

Why don't you also simulate with Isaac Sim?
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PC configuration for Verification

fem  Dewis
CPU AMD Rayzen9 5950x

Memory 64GB

GPU GeForce RTX 3090
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Simulation Settings

Below are the usual settings for physics calculations

Basically, the CPU tends to be faster for the physics calculations themselves.

GPU is supposed to be used for elastic and fluid simulations.
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Improved Control Cycle

In the normal tutorial, events are generated
by the “On Playback Tick” node.

The above node is basically an event for each drawing,
so the control cycle is slowed down by the drawing speed.

The “On Physics Step” node generates an event for each physics
step, which improves the control cycle.

;ﬂ\ ROS2 Publisher
——
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Apply to Your Own Workspace

°|Isaac Sim and ROS 2 integration part is separated to
isaac_ros2_utils package.
https://github.com/hijimasa/isaac_ros2_utils

*Basically, the above packages can be installed in the
workspace of a real or Docker environment with Isaac Sim
and ROS 2 installed.

https://github.com/hijimasa/isaac—ros2—control-sample



How to Find the APl You Need

*When trying to introduce new functionality, you need to
know the corresponding Python API.

*Basically, you will refer to the documentation on the web,
but there are some APIs that you may not know how to
handle only from the documentation.

*For Python APIs, if you are in a Docker environment, all
Python files should be in the /isaac-sim/ directory, so you
can search for APIs with the grep command.

https://github.com/hijimasa/isaac—ros2—control-sample
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