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● Safety can not be ignored in robotics

● Ensure safety at any moment

● Leverage expert knowledge in 
safety-critical environment

Motivation
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How can we ensure safety during 
the reinforcement learning process?



Problem Formulation

● Construct the constraint manifold

● Determine the bases       of the tangent space 

● Sample state velocity in the tangent space

Idea

Safe Exploration
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Constraint Manifold

ATACOM
Acting on the Tangent Space of the Constraint Manifold

Tagent Space Velocity
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Viability Constraint

ATACOM
Acting on the Tangent Space of the Constraint Manifold
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Overall Control Acceleration

Control Action

ATACOM
Acting on the Tangent Space of the Constraint Manifold
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Experiment
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Partially Controllable Constraints
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Conclusions

Acts on the 
tangent space 

of the constraint 
manifold

Copes with
partially controllable 

scenario

Handles 
equality constraint

Our Method:


