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From Tabula Rasa to Emergent Abilities:
Discovering Robot Skills via Real-World 

Unsupervised Quality-Diversity

URSA can also learn to control the robot across a broad range of target forward and angular velocities.

We introduce Unsupervised Reset-free Skill Acquisition (URSA), a Quality-Diversity framework that discovers a 
diverse repertoire covering the reachable skill space in real-world environments, without any simulation.

Performance

Skill reachability

Safety constraints

URSA discovers a wide range of forward motions, covering diverse average joint angles across all legs.
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Reward ~ forward velocity

Feature = Unsupervised
encoding of joint positions

This diversity of skills enables greater adaptation under joint failures.

Reward ~ -energy
Feature = forward and 
angular velocities

In simulation, URSA discovers significantly more diverse locomotion patterns than baselines, 
achieving greater average joint angle coverage.
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