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Motivation Contributions Data Collection

RL Training

How can we train a robot manipulator to be 1) CLARA, an end-to-end compliant control Training the impedance controller with

compliant and safe? pipeline, combining SOTA U-Net diffusion model curriculum learning in NVIDIA’s Isaac Lab
* Robots must react in real time to disturbances and impedance controller trained in RL.

* External force sensors are expensive (Franka 2) Bilateral teleoperation to provide operator force

arm costs $10k+). Koch LeRobot is an open feedback by reading follower arm’s current to
source 5-DOF robotic arm for around $200 detect contact.

Stage 1: Position only
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Follower arm performing task Leader arm & computer providing input
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Kocharm V1.1 Koch playing chess

Pipeline

Diffusion-Based Planning

FiILM Conditioning
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Dataset Collection
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Compliant . .
Trajectories q Important considerations Diffusion loss plot RL target error plot across runs

e Constrained orientation sampling due to

. 2) Bilateral teleoperation e |deal diffusion loss curve
Koch’s limited range of movement

e RL decreases slowly and
plateaus at around 10cm
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action noise, random action delays to
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