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Workshop1:Introducing Al PCs for Embodied Al
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Suitable for experiments with AMD GPU

Choose GPU Node:

® AMD Radeon™ 8060S (Strix Halo iGPU)
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Workshop2: Reinforcement Learning for Deliberation in ROS 2
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What is Reinforcement Learning (RL)?

Basic model (—Actionﬁ

(1 Given an agent and an environment.
(] Subject to the state of the Agent
environment,

the agent takes an action.
[ the environment responds with a new Stat
state and a reward. ewar

Figure 1: Agent Environment Interaction

Environment}

See also Sutton and Barto,
Reinforcement Learning: An
Introduction

Introduction 6 /41

Available Algorithms

DI6)\W Deep Q Network

Learns a Q-function Q(s, a). Introduced  Off-policy Mhnih et al., 2013
experience replay and target networks. Discrete actions SB3 docs

JAVA8l Advantage Actor-Critic

A(s,a) = Q(s, a) — V(s) advantage On-policy Mnih et al., 2016
function to reduce variance. Any action space SB3 docs

[MON Proximal Policy Optimization

Optimize policy directly. Uses a clipped ~ On-policy Schulman et al.,
surrogate objective for stability. Any action space 2017 SB3 docs

Y@ Soft Actor-Critic

Separate Actor & Critic NNs. Exploration Off-policy Haarnoja et al., 2018
by additional entropy term. Cont. actions SB3 docs
Methods 22 /41
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Exercise 4: Train More Complicated Environments
Training the GreenhousePlain environment is easy because the environment is
deterministic; the plants are always in the same locations.

For harder environments, you may want to switch algorithms (e.g., PPO or SAC).

Figure 19: GreenhouseRandom Figure 20: GreenhouseBattery
environmen t environmen t

Plants are now spawned in random Watering costs 49% battery — must
locations — but only one per table. recharge after watering twice.

Charging is a new action (id 3).
Challenge: Evaluate your policy on the GreenhouseRandom environment!
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Adopt modern tools from industry Embrace the Al revolution
Be the premier open source platform for :

Empower professional developers with
enhanced support for modern tools.
developing Al-driven robotic systems.
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Supporting Rust [ Lead the way on J Cargo support in the ‘ | TeC funding to T‘ — = -
client libraries; easy | using Rust, build farm, to enable implement Cargo | Optimized data flow New in-simulation Embedded as Endorse use of Al ‘
integration with especially for use, development support in the build with PyTorch & reinforcement real-time 100ls by devs
Bazel high-performance and release of Rust farm friends; standard learning demo code interface for HW {Announced May 25]
and portable Uls packages messages for and tutorials and Al, trajectory
training & inference smoothing
controllers for Al

[Coming in Lyrical] [Ongoing]
| [Coming in Lyrical] [Under development]
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T Changi Airport Group

Orchestrating Interoperable Indoor Robots at Scale

Alphonsus Tay; Tan Jin
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Expand accessibility and ease of use

Make our projects much easier to install
and use across all major platforms.
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Support newer Auto-computed | | User-friendly dwgna\ TGC funding to
package managers; object inertia and ‘ twin editor for vastly improve all
ensure CLI and GUI density; parallel | configuration; wsual [ projects’ docs
tools work well on
all supported for faster start ‘

defining multi-agent ‘ | and searchability
platforms times

processes

[More in Lyrical] ‘ [Released in Jetty]
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model downloads | workflow editor for ‘contem‘s!mcxme,

|
[Newly released) [Committed July 25}
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hitps://github.com/Pico-ROS

Pico-ROS now available
1o load on to your
peripherals

Its a small interface
layer that enables ROS-
Pub/Sub right from a
microcontroller

Eliminates the need for
drivers and prevents
*Driver Hell*

Available now as free
and open source

Pico-ROS peripherals
can be purchased now
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System Overview

led_strip_hmi_embedded

configuration.yaml Arduino Portenta H7 RGBW LED strip

’ {#ROS

micro-ROS K

led_strip_hmi_projector

wk ~

vision_msgs/Detection3DArray

6

&%) : Seeing Is Believing: Enhancing Robot Acceptance With
Perception-Aware LED Feedback &t)

Code Management Strategy - tl;dr oo

e We don't guarantee ABI stability (Rebuild after any upstream package update!).
e We allow code to be deprecated in every release (don’t use -Werror=deprecated-declarations).

e We define the release within a distro “stable” at October 1st after an official distro release. The
goal is that we get the stable release available by ROSCon.

e We still allow API breaks and behavior breaking changes within such stable releases in case of
safety concerns.

e We continually try to give useful hints in the migration guides and deprecation notices.

Did you know? You can always build the rolling version, including the latest features, back on all active
distros!

https:/discourse.openrobotics.org/t/releases-versioning-and-public-api-claim-of-ros-controls/50388

388 . Ros-Controls Project Updated)
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