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Physical Al with Isaac Sim and Humanoid Robots is an immersive, hands-on course
designed to introduce the core concepts and implementation methods of Physical Al, in
which artificial intelligence extends beyond digital environments to perceive, reason
about, and act upon the physical world. Using NVIDIA Isaac Sim, students will learn
the structure and operating principles of wheeled humanoid robots and progressively
develop practical skills in robot modeling, joint control, inverse kinematics,
camera-based perception, and robotic manipulation.

The course provides students with hands—on experience in the complete Physical Al
workflow of Perception-Planning-Control-Action through a project-based learning
approach. Students first explore the joint structure and coordinate systems of a
humanoid robot in the Isaac Sim environment and learn to control robot arm poses and
end-effectors. They then use camera data to detect objects and estimate their
positions, integrating perception results with robot control to implement a
vision-based Pick-and-Place system.

A key component of the course is Sim-to-Real learning, in which algorithms developed
and validated in simulation are transferred to actual Galaxea Ri1-series wheeled
humanoid robots. Through this process, students identify and address practical
challenges arising from differences between simulated and real-world environments,
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In the final stage of the course, students work in teams to
Through this process,

go beyond basic

coordinate-frame discrepancies,

and real-world validation.
will develop practical problem-solving skills and the ability to design and implement

students will
Physical Al and humanoid robotic systems.

experience the entire development cycle of a Physical Al project, from simulation and

errors,
define a Physical Al application using a real robot, design and implement the system,

validate its performance, and demonstrate the final results.

including sensor
environmental variations.

By completing this course,
perception to robot control
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