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Motivation

How can we ensure safety during
the reinforcement learning process?




Safe Exploration

Problem Formulation
maxy Est,at [Zf:() ’Yt"“(St,at)] ’
s.t. fla) =0, g(g)<0
St = [Qt wt]T

Idea
e Construct the constraint manifold
M.:c(q)=0
e Determine the bases N, of the tangent space 7.

e Sample state velocity in the tangent space




ATACOM lHE
Acting on the Tangent Space of the Constraint Manifold

Constraint Manifold

f(CIt) =0 f(at)
I =0
9(g:) <0 — A [g((h)"'_ $H
Tagent Space Velocity

g, ) = Je [?t

] ; N, = Null(Jc),
oy




ATACOM lHE
Acting on the Tangent Space of the Constraint Manifold

Viability Constraint
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ATACOM

Acting on the Tangent Space of the Constraint Manifold

Overall Control Acceleration
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Curvature Correction

Control Action a;r = A(fj t)

Agent Nullspace
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Experiment




Partially Controllable Constraints IHE

maxy Est,at [Zf_o ’Ytr(staat):| ) maXg ]Est,at I:Z?_O ’Yt’r(staat)} ’
s.t. fla) =0, g(a) <0 s.t. flg,z) =0, glg,z)<0
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Conclusions IHE

Our Method:
Acts on the Handles Copes with
tangent space equality constraint partially controllable
of the constraint scenario
manifold
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