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Using domain knowledge to improve deep RL policies is a current challenge. LEGIBLE mines rules from an RL
policy, constituting a partially symbolic representation. These rules describe which decisions the RL policy
makes and which it avoids making. It then generalizes the mined rules using domain knowledge. Finally, it
evaluates generalized rules to determine which generalizations improve performance when enforced. These
improvements show weaknesses in the policy, where it has not learned the general rules and thus can be
improved by rule guidance. We show the efficacy of our approach by demonstrating that it effectively finds
weaknesses, accompanied by explanations of these weaknesses in several RL environments.

Closing the loop from neural to symbolic and back to neural representation, we show how to integrate sym-
bolic (rule-based) knowledge into neural RL policies by leveraging RL from demonstrations with OFTEN-
DeepRL.
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