
pip install robot
The Future of AI Development for Robotics

Steven Rice
University of Windsor

1pip install robot: The Future of AI Development for RoboticsSteven Rice



About Me

• PhD in Computer Science at the University of Windsor
• MSc in Computer Science

• BSc in Computer Science

• BCom in Business Administration

• Simulations and Digital Twins

• Robotics

• Game Development
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StevenRice.ca

https://stevenrice.ca/
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“Technical advances alone are not impact”

Dr. Marcus Brubaker – Google DeepMind
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Stan: Software for Bayesian Data Analysis
github.com/stan-dev/stan

https://github.com/stan-dev/stan
https://github.com/stan-dev/stan
https://github.com/stan-dev/stan


Stan: Software for Bayesian Data Analysis

• Released in 2011.

• Contained algorithms that were decades old.
• Why build this library?

• Nobody else did!

• Improved algorithms existed but rarely used.
• No friendly tools for developers.

• Stan changed that!
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AI for Robotics

• Reaching this point for robotics.
• Many amazing AI uses of robotics.

• Rarely applied outside of research labs.

• When will we have a “Stan for robotics”?
• What will it need to do?

• How can it be adopted?
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Outline

• AI Development

• Robotics Development
• AI for Robotics

• Bottlenecks

• Emerging Tools

• Future
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AI Development over Time

• Continually growing.
• Across all domains.

• What’s the cause of this?
• Hype?

• We getting smarter?

• Hardware?

• Software?
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OECD.AI (2025), data from OpenAlex – oecd.ai

https://openalex.org/
https://oecd.ai/


AI Tool Releases

• Scikit-learn – 2010

• TensorFlow – 2015

• PyTorch – 2016
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OECD.AI (2025), data from OpenAlex – oecd.ai

https://openalex.org/
https://oecd.ai/


What Was New?

• Neural Networks – 1940s

• Deep Learning – 1970s

• Backpropagation – 1980s

• Convolutional Neural Networks – 1980s

• Recurrent Neural Networks – 1980s

• These libraries didn’t invent any new algorithms!
• Just made them more accessible.
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AI Development – Then Versus Now

• Then
• Implementing specific algorithms.

• Niche and scattered libraries.

• Multiple languages.

• Now
• Just call a library.

• In the language you want.

• Flip a switch to toggle hardware.
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Robotics Development

• General

• AI for Robotics
• Bottlenecks
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Traditional Robotics Development

• Set programs.
• Sequential move commands.

• Linear – MoveL

• Joint – MoveJ

• Circular – MoveC

• Vendor specific.

• RoboDK.
• Vendor-agnostic.

• Enough for basic manufacturing processes.
• Where might this need more?
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RoboDK – robodk.com

https://robodk.com/


Advancements in Robotics

• Not just a robot!
• Sensors.

• Cameras.

• LIDAR.

• Multiple systems.
• Mobile base.

• Mounted arm.

• Dynamic environments.
• Internals and externals.

• Can’t create concrete move programs!
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JetRover – Hiwonder – hiwonder.com/products/jetrover

https://www.hiwonder.com/products/jetrover


Robot Operating System (ROS)

• Designed for advanced robotics development.

• Facilities communication between components.
• Robots.

• Sensors.

• Tailored for C++.
• Expanded to Python.

• Many community packages.

• ros.org
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https://www.ros.org/
https://www.ros.org/


ROS and ROS2

• ROS has reached 
end of life.

• ROS2 has better 
modularity.
• Multi-robot support.

• ROS packages not 
compatible with 
ROS2.
• Split support.
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Dr. Hang Cui - hangpersonal.com/2024/12/07/comparison-of-ros1-and-ros2 
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AI for Robotics

• What do AI models in general need?
• Data.

• Training time.

• Training environment.

• Robotics are expensive.
• And can be dangerous!

• How can we test robotics?
• Trial-and-error in the real world?

• Train reinforcement learning agents in the real world?
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Simulation for Robotics AI

• Train and test in simulation!

• Requirements?
• Accurate physics.

• Internal and external.

• Sensor modelling.

• High-fidelity visuals.
• Camera intrinsics.
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ROS Visualization
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Gazebo
gazebosim.org

rviz
wiki.ros.org/rviz

https://gazebosim.org/
https://wiki.ros.org/rviz


ROS Visualization

• What if you need higher fidelity 
or physical accuracy?
• Communicate with another 

application.

• Any issues with these?
• Extra communication.

• Duplicated logic.

• Additional languages.

• Increased complexity.

• Multiple scene setups.
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Unity – unity.com
ROS# – github.com/siemens/ros-sharp

NVIDIA Isaac Sim – developer.nvidia.com/isaac/sim

https://unity.com/
https://github.com/siemens/ros-sharp
https://github.com/siemens/ros-sharp
https://github.com/siemens/ros-sharp
https://developer.nvidia.com/isaac/sim


AI Development with ROS

• These don’t impact me!
• My use case doesn’t need high fidelity.

• I have the resources for external integration.

• What else could hurdle AI development with ROS?
• AI training.
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• gymnasium.farama.org

• Originally OpenAI Gym.

• Significance?
• Easy training loops!

• Reset and step environment.
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https://gymnasium.farama.org/
https://gymnasium.farama.org/
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AI Training with ROS

• How to implement this training setup?
• ROS Gazebo Gym – github.com/rickstaa/ros-gazebo-gym

• Only ROS supported, not ROS2.

• No maintained ROS2 gym repositories.

• External communication.
• NVIDIA Isaac Lab – developer.nvidia.com/isaac/lab

• Unity ML Agents – github.com/Unity-Technologies/ml-agents

• External communication hurdles.

• Extra work to reset ROS components?

• Custom implementation.
• Time?

• Modularity?
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NVIDIA Isaac Lab – developer.nvidia.com/isaac/lab
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AI for Robotics – Bottlenecks

• Scattered options.
• ROS versus ROS2.

• Custom communication.

• Simulation environments.
• Variable fidelity and physics.

• Built-in versus external communication?

• Not Pythonic.
• Tailored for C++ development.

• No standardized AI training methods.
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AI for Robotics – Crossroads
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What Do We Need?

• AI-friendly development.
• Gym-like framework.

• Python-centric development.

• Need training environments.
• High fidelity visuals.

• Accurate physics.

• Seamless Sim2Real.
• Code once; run on both.
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Emerging Tools

• PyRobot – github.com/facebookresearch/pyrobot
• No ROS2 and required Ubuntu 16.04.

• No longer under development.

• LeRobot – github.com/huggingface/lerobot
• Built around agent training.

• Only Python – Sometimes want C++ for performance.

• Less modular.

• Cannot communicate with ROS.
• Barrier for migration.
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https://github.com/facebookresearch/pyrobot
https://github.com/facebookresearch/pyrobot
https://github.com/huggingface/lerobot
https://github.com/huggingface/lerobot


Emerging Tools – Ark

• github.com/Robotics-Ark

• Python-first.
• C++ available if needed.

• Gym-like framework.

• ROS and ROS2 compatibility.

• Modular.

• Sim2Real.
• Multiple simulation engines.

• Toggle to real-world in one line.
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https://github.com/Robotics-Ark
https://github.com/Robotics-Ark
https://github.com/Robotics-Ark
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Ark – Modularity
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Ark – Pythonic
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Ark – Sim2Real
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Ark – Sim2Real

Steven Rice pip install robot: The Future of AI Development for Robotics 34

• Change backend with a single line.
• PyBullet, MuJoCo, or Genesis.

• NVIDIA Isaac Sim planned.

PyBullet – pybullet.org MuJoCo – mujoco.org Genesis – genesis-embodied-ai.github.io

https://pybullet.org/
https://mujoco.org/
https://genesis-embodied-ai.github.io/
https://genesis-embodied-ai.github.io/
https://genesis-embodied-ai.github.io/
https://genesis-embodied-ai.github.io/
https://genesis-embodied-ai.github.io/


Ark – Designed for AI
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Ark – ROS and ROS2

Steven Rice pip install robot: The Future of AI Development for Robotics 36



Ark – Comparison
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Ark – Samples
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Ark – Quick Start
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Ark – Quick Start
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Ark – Quick Start

Steven Rice pip install robot: The Future of AI Development for Robotics 41



Ark – Quick Start
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• Young but growing.

• Expanding native support.
• Their own printable arm!

Ark – Future

Steven Rice pip install robot: The Future of AI Development for Robotics 44



• Piloting a robotics course.
• Computer science perspective.

• Simulation and AI first.

• Hope to grow into a specialization.

• Variety of robots.
• Port to Ark.

• Yahboom
• DOFBOT – category.yahboom.net/products/dofbot-jetson_nano

• Jetbot – category.yahboom.net/products/jetbot

• RDK X3 – category.yahboom.net/collections/r-omnidirection/products/rdk-x3-robot

• Build the Ark Bot – github.com/Robotics-Ark/ark_bot

Future – University of Windsor
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StevenRice.ca

Contact@StevenRice.ca

StevenRice99

StevenRice99
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Thank You for Listening!
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