rclUE
a ROS2 client library for Unreal Engine

https://github.com/rapyuta-robotics/rclUE
https://qgithub.com/rapyuta-robotics/RapyutaSimulationPlugins
https://qgithub.com/rapyuta-robotics/turtlebot3-UE



https://github.com/rapyuta-robotics/rclUE
https://github.com/rapyuta-robotics/RapyutaSimulationPlugins
https://github.com/rapyuta-robotics/turtlebot3-UE
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http://www.youtube.com/watch?v=4xRotTAZOTU
https://www.rapyuta-robotics.com/ja/case-kr/
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Target Simulation
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Unreal Engine 4(UE4) & rclUE & ROS2 Tl ?
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https://docs.google.com/file/d/1hIZzRBHXV2ifvkm4H6Gpyt8OyTcVKSKb/preview
https://drive.google.com/file/d/1hIZzRBHXV2ifvkm4H6Gpyt8OyTcVKSKb/view?usp=sharing

Simulation L&

Gazebo

Ignition

Webots

Nvidia Isaac Sim

Unity

Unreal Engine
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Physics Engine

ODE, Bullet,
SimBody,
DART

DART

ODE(fork)

PhysX

PhysX, DOTS,
Havok

PhysX, Chaos

ROS2 support

gazebo_ros_pkg

ros_ign_bridge

webot _ros2

Isaac SDK

ROS-TCP-Connector
ROS-TCP-Endpoint

rclUE

Interface/language

C++

C++

C, C++, Java, Matlab,
Python

C++, Python

C#

C++(UE style)

ref: A Review of Physics Simulators for Robotic Applications

Robotics Simulator -wiki-



https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9386154
https://en.wikipedia.org/wiki/Robotics_simulator

Unreal Engine 4

o TAMITVRTAVIIGRLIT )T 1R
o TE-R—TTa4VY
o HHEE

o ZBENLT—LRAMmodel

o YEILTL:PhysX*

—

° EHEELITAH:

o GUITIRIEEE - 32— avREDHRSE FF IIV Remake
o Blueprint —» 54029y DER https://www.jp.square-enix.com/ffvii_remake/about/index.html

o Behaviour Tree/EpiigE - ADTZal—i3>

*UES uses Chaos physics engine
*UERAY —LYZRE

t Behaviour tree editor
@ § rapyuta https://docs.unrealengine.com/4.27/en-US/InteractiveEx e
®W @ robotics periences/Artificiallntelligence/BehaviorTrees/Behavior ~ Editor and Blueprint

TreesOverview/


https://ja.wikipedia.org/wiki/Unreal_Engine%E3%82%92%E6%8E%A1%E7%94%A8%E3%81%97%E3%81%9F%E3%82%B2%E3%83%BC%E3%83%A0%E3%82%BD%E3%83%95%E3%83%88%E4%B8%80%E8%A6%A7
https://docs.google.com/file/d/1MFaXWNJxRRyQFjVlxTFfHm7aJyeXGMHP/preview
https://drive.google.com/file/d/1MFaXWNJxRRyQFjVlxTFfHm7aJyeXGMHP/view?usp=sharing

A
rclUE is a ROS2 client library for UE4 §

e Supports: Ubuntu 20.04, ROS2 Foxy, UE4.27 User Code UE4* user code
e https://github.com/rapyuta-robotics/rclUE (C++ and BP**)
e bridge node/rosbridgeZ 4750
e rclecpp Tld%<rclehibELE rclcpp rclpy _
o  Unreal Engine C++ style
o BlueprinthbF7 I AMAIEE - UEAM S E #EFI| F AT RE ROS client library(rcl)
Actor(=UER DA T2 o k)ELTROS ComponentZ1E ik
==
FIRE ROS middleware interface
(rmw)
DDS vendor
*UE4: Unreal Engine 4
**BP: Blueprint visual scripting
@ rapyuta
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https://github.com/rapyuta-robotics/rclUE

[C++]Publisher

Topic4a . E1#A. MsgType

BEA7 7T — %
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Node: :BeginPlay()

Super::BeginPlay();
Init();

StringPublisher = NewObject<UROS2Publisher>(thi UROS2Publisher::StaticClass());
StringPublisher->RegisterComponent();

StringPublisher->TopicName = FString("test topic");
StringPublisher->PublicationFrequencyHz = 1;

StringPublisher->MsgClass = ;

StringPublisher->UpdateDelegate.BindDynamic(this, &AR0S2PublisherNode::MessageUpdate)
AddPublisher(StringPublisher);

StringPublisher->Init(UR0S2Q0S: :DynamicBroadcaster);

Message = Message.IsEmpty() ? FString("Hello from C++") : Message;

rNode: :MessageUpdate(UROS2GenericMsg *TopicMessage)

UR0S2StringMsg *StringMessage = Cast<UR0S2StringMsg>(TopicMessage);
StringMessage->Update(Message);




[C++]Subscriber “

bscriberNode: :BeginPlay()

Super::BeginPlay();
Init();

FSubscriptionCallback cb;

cb.BindDynamic(this, &A cribe :MsgCallback);
AddSubscription(TEXT("test topic' UR0S2String : :StaticClass(), cb);
Callback &0
criberNode: :MsgCallback( t UR0OS2GenericMsg *Msg)
UR0OS2StringMsg *StringMsg = Cast<UR0S2StringMsg>(Msg);
UE LOG(LogTemp, Log, TEXT("%s"), *FString(StringMsg->GetDataData()));
@ § rapyuta
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[C++]Publisher/Subscriber
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video link


https://docs.google.com/file/d/1niRKHHVNBpu-dy6jKigQyILM9dD1G7RM/preview
https://drive.google.com/file/d/1T_HST0D182f_DstJaWb6GeKI2rOae1nM/view?usp=sharing
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https://docs.google.com/file/d/14yz0V5aDYgdc8UZNolxBaKx7rED8KhNK/preview
https://drive.google.com/file/d/1y47Y9GKME2ngEnZvjGWm2spH4rvAlVT6/view?usp=sharing

Turtlebot3
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https://docs.google.com/file/d/1OiTfUHGi4tiyJpkO_Ek6oWxeLJeY9H-n/preview
https://drive.google.com/file/d/10A7wFsBSh09m7AVcGc55Nfzh0Vrx1ois/view?usp=sharing

Summary

- rclUE IZ&>TUE4EROS2A EESEDHIENTES,

- ROS2NodeF#UE4MD C++ +° Bluepimth 2<%
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https://github.com/rapyuta-robotics/rclUE
https://github.com/rapyuta-robotics/RapyutaSimulationPlugins
https://github.com/rapyuta-robotics/turtlebot3-UE
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https://github.com/rapyuta-robotics/rclUE
https://github.com/rapyuta-robotics/RapyutaSimulationPlugins
https://github.com/rapyuta-robotics/turtlebot3-UE

Todo/;FE R

Todo

- Version
- ROS2 Galactic
- Unreal Engine 5

- ROS
- Robot arm
- ROS 2 Control
- URDF importer
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- Linux #yb7v7IE
- Build
Repohi100GB
- Run
- Nvidia GPU

16GB-32GB Memory
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https://docs.unrealengine.com/4.26/ja/SharingAndReleasing/Linux/BeginnerLinuxDeveloper/SettingUpAnUnrealWorkflow/
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https://drive.google.com/file/d/1hIZzRBHXV2ifvkm4H6Gpyt8OyTcVKSKb/view?usp=sharing
https://docs.google.com/file/d/1hIZzRBHXV2ifvkm4H6Gpyt8OyTcVKSKb/preview

Thank you

We’re hiring and demo at booth



