v i Inverse Constrained Reinforcement Learning  cacrus
e Usman Anwar, Shehryar Malik, Alireza Aghasi, Ali Ahmed

Introduction & Motivation - Contributions

e Constraints are physically possible actions that . ® Provide a mc?del free cpnstraint Ie.arning
should be avoided, for example, driving the car | method for high dimensional, continuous

above the speed limit or breaking a traffic setting.

signals are examples of constraint violations. | e Empirically show that learned constraints
transfer to agents with different dynamics

e Focus of this work: automated learning of and morphologies.

constraints.

Training Objective

Neural Networt based coft parametrization of indicator cet

over constrained trajectories. J\ ‘
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Use Importance Sampling to help
reuse old samples and improve

W Sampling Neural Network data efficiency.
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Comparison With Baselines | Transfer Experiments
We benchmark the algorithm against a binary I g“eSt'O": Can cc]znstralnt net obta:cmed frorzn
classifier baseline and a GAIL inspired baseline. emonstration of one agent transter to other
agents?
Reward (hicher i better): I Answer: Yes. Even when new agents differ in
60 ok . morphology or have different dynamics.
3k I 150 I
40
/ 2k / 100
20 i B
, 1k- =
o
o___'___szﬁ — Ok * ' , ; I
0.00 025 050 0.75 1.00 0 1 2 3 R —
=83 i 0.0 0.5 1.0 1.
Constraint violations (lower is better): timesteps le6 timesteps 1eb
1.0 1.0 0.3
0.8 0.8 I §0'6 =
0.6 0.6 e % 0.4 L 0.2
we} \ K 0.1 % -
s 0-2? : ‘/‘/\ I S 0.2 '-:20 ! /“
0.0 y—— 0.0 i —— S 0.0 e © 0,0 SN G
0.00 025 050 0.75 1.00les 0 1 2 3 i 0 1 2 3 s 0.0 0% 10 -1'5 0.0 05’ 10 -1‘5
(a) LapGridWorld (b) HalfCheetah (c) Ant I Bosses - W oy -
(a) Point (b) Ant-Broken
—— JCRL — (G BC — nominal expert
e |[CRL = GC BC == nominal -—— expert



