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# ROS 2 Documentation: Jazzy ROBOTEC @

Introduction to O3DE: about

Can |l use it for simulation?

Installation ® Yes‘

Distributions

8 Tutorials ® Open-source (Apache 2.0; MIT)

#) Beginner: CLI tools

 Beginner: Clent libraries ® Governed by O3DF (Linux Foundation)

) Intermediate

B8 Advanced

Enabling topic statistics (C++)

Using Fast DDS Discovery Server as Wh v O 3 D E?

discovery protocol [community-
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Ament Lint CLI Utilities

e S ® Extensive Toolset (ScriptCanvas, animation editor, terrain ed

Improved Dynamic Discovery

® Interoperable (C++, LUA, Python*, ScriptCanvas)

Recording a bag from a node (Python) Y
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Introduction to O3DE: demo
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Introduction to O3DE: demo

Avvbotics
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Getting Started with O3DE: resources

®* O3DE: https://03de.org or https://qgithub.com/03de/03de
® Extras (simulation Gems, templates): https://github.com/03de/o03de-exiras

® Demo ROSCon2021 https://github.com/o3de/RobotVacuumSample

® Demo ROSCon2022: hitps://github.com/03de/ROSConDemo

® Demo ROSCon2023: https://github.com/RobotecAl/ROSCon2023Demo

®* Embodied Al things (with or without O3DE): https://github.com/RobotecAl/rai

® Robotec GPU Lidar Gem: hitps://github.com/RobotecAl/o3de-rgl-gem

® Robotec.ai Github: https://github.com/RobotecAl



https://o3de.org
https://github.com/o3de/o3de
https://github.com/o3de/o3de-extras
https://github.com/o3de/RobotVacuumSample
https://github.com/o3de/ROSConDemo
https://github.com/RobotecAI/ROSCon2023Demo
https://github.com/RobotecAI/rai
https://github.com/RobotecAI/o3de-rgl-gem
https://github.com/RobotecAI
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Getting Started with O3DE

O3DE - o

x

© Projects Engine

Gem Catalog robot © Downloading [ @ =_

Filter by

/N Vel
[ update vailable 0 & .
emImage  Gem Name Gem Summary Gems Eng| ne
' Compatible 130
_ Proteus Robot Proteus wareh
A Provider RobaotecAl
ProteusRob
D Open 3D Engine 120
[ Local 0
[ Remote 10 ROS Robot Sample Husarion ROSE My Projects New Project.. =
RobaotecAl
[ Asset 1 IO
[0 code iy ROS2 Tools and com
[ Tool 19 ; RobatecAl simulations for Create a New Project
Linux ROS2 1 q
< Enter Project Details
/\ Feature
[ aws . -~ Warehouse Automation  Gem for simuli )
[ Achievements 1 HEESE  RobotecAl factory ROS2 Robotic
[ Animation 5 & unix [Warehousepuror Project name Manipulation
[J Archive 1 MyAwesomRoboticsProject Amani
pulation template for ROS2 : : s
[ ssets 18 J Building Project...
Project version T T .
A\ Platform 1 6 0 [52/53] Building CXX obje
[ Android 0 - J Included Gems
[] ios
o Project Location EditorPythonBindings
/home/michal/O3DE/Projects/MyAwesomRoboticsProject WarehouseAssets  ROS2>=3.1.0

ScriptEvents

Sel i T I WarehouseAutomation>=2.0.0
elect a Project Template
! ‘ CameraFramework

Project templates are pre-configured with relevant Gems that provide additional functionality and content to the project. ScriptCanvasPhysics

DiffuseProbeGrid Cancel

0 L PrimitiveAssets R
ﬁ & "ﬁ StartingPointinput ~ DebugDraw R Show lOgS
:g ! PrefabBuilder ImGui LyShine B
~ Atom  TextureAtlas ‘ |
(S R ROS2 Robatic Add remote J = =
Default Minimal Muliplayer (Sriptsonly)  ROS2FleetRobot  ROS2Project ot EIEEE T T E—— % MyAwesomeRoboticsProjec...  Open)

Browse the Gems Catalog to o3dacdl 2 20 n3da

further customize your project.

Configure with more Gems

Create Project Configure Gems



R0O30TEC?®

ROS 2 Ecosystem in
O3DE: templates
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ROS 2 Ecosystem in
O3DE: intro

®* The Gem creates a ROS 2 node (your simulation
will not use any bridges) - a singleton

®* The Gemis a subject to configuration through
settings such as Environment Variables

® Base component: ROS2FrameComponent
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ROS 2 Ecosystem in O3DE: sensors; control

Sensors within ROS 2 Gem:
® Camera
¢ Contact
® GNSS
* MU
¢ Lidar (3D/2D)
® Odometry

Robot Control
® Ackermann
® Rigid body
¢ Twist

Joints (control and state), Spawner, Georeference, ...
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ROS 2 Ecosystem in O3DE: sensors; control
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ROS 2 Ecosystem in O3DE: SDF/URDF import

SDF/URDF import:

®* ROS 2 sourcing supported

® xacro supported

* Multiple mesh formats (assimp) supported

® Standard sensors (and control tools) are
supported

Turtlebot4: full tutorial in the docs
USD format support: ongoing work
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C++ Example

Implement a Gem, that:
® publishes current light intensity via a ROS 2 topic

® subscribes to a ROS 2 topic to allow intensity
changes

® creates a service to change the intensity

Don't get fooled by the picture ;-)




C++ Example

® Link to ROS 2 Gemin your gem's
description

® Link to ROS 2 Gemin your
CMakeLists.txt

® Link to ROS 2 packages to access
the framework

ly add target(
${gem_name}.Private.Object STATIC
NAMESPACE Gem
FILES CMAKE
jho3detestgem private files.cmake
${pal_dir}/jho3detestgem private files.cmake
TARGET PROPERTIES
03DE PRIVATE TARGET

PRIVATE

Source

BUILD DEPENDENCIES

PUBLIC

AZ::AzCore
AZ::AzFramework
Gem: :R0S2.Static
Gem: :Atom AtomBridge.Static
Gem: :CommonFeaturesAtom.Static

target depends on ros2 packages(${gem_name}.Private.0Object rclcpp tf2

R0O30TEC?®

std msgs std srvs)




C++ Example

JHO3DETestGem
A::
AZ::TickBus: :

Header implementation:
® Include ROS 2-related headers

* Define your publisher, subscriber
and service

® Additional tools such as
ROS2::TopicConfiguration
are provided by the ROS 2 Gem , AZ::

AZStd::string m serviceName :
R0OS2: :TopicConfiguration m subscriberConfiguration;
ROS2: :TopicConfiguration m publisherConfiguration;

rclcpp: :Service<std srvs::srv:: >::SharedPtr m lightsOnService;
rclcpp: :Subscription<std msgs: :msq:: >::SharedPtr m subscriber;
rclcpp: :Publisher<std msgs::msg:: =::5SharedPtr m publisher;

AZ::EntityId m lightsEntityId;




C++ Example

® Additional tools finding the
namespace are provided
by the Gem

® Creating servicesis
unchanged compared to
ROS 2 framework

TestComponent::

ros2Node = R0S2::R0S2Interface:: ->

ros2Node

ros2Frame = R0S2::Utils:: <R0S2::
ros2Frame

AZStd::string serviceName = R0S2::R0S2Names: :

m lightsOnService -> std srvs::srv::Trigger
std:: <std srvs::srv::Trigger::
std:: <std srvs::srv::Trigger:: >
targetIntensity

-> targetIntensity);

, Mm_serviceName);
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C++ Example

® Creating publishers and subscribers is unchanged
compared to ROS 2 framework

m subscriber ros2Node->create subscription<std msgs::msg::Float32
ROS2: :ROS2Names: : GetNamespacedName ( ros2Frame->=GetNamespacel( ), subscriberConfiguration.m topic).c st .

std msgs::msqg::Float32::

m publisher ns2Node->create publisher<std msgs::msq::Float32
ROS2: :ROS2ZNames : : GetNamespacedName ( ros2Frame-=6GetNamespace( ), ublisherConfiguration.m topic

currentIntensity ;
AZ: :Render: :ArealLightRequestBus: :EventResult(currentIntensity, m lightsEntityId, &AZ::Render::AreaLightRequests::GetIntensity);

std msgs::msg::Float32 msg;
s .data currentIntensity;

18
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Bonus: Interoperability

® ROS2Scriptintegration Gem: Hello from Lua:
PublisherRequestBus.Broadcast.PublishStdMsgString("/hello", "Hello World")

® ROS2Scriptintegration Gem: Hello from ScriptCanvas:

Heart Beat

fiming

On Graph Start

Timing

PublishStdMsgsString

PublishStdMsgsString

/ > in
® Puise p
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Introduction to O3DE: demo




Contact Linkedn

Github

® Jan Hanca

®* ian@hanca.pl

® https://discord.com/invite/03de
® https://github.com/03de



https://www.linkedin.com/company/robotec-ai/
https://github.com/RobotecAI
mailto:jan@hanca.pl
https://discord.com/invite/o3de
https://github.com/o3de
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