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Abstract: Reinforcement Learning (RL) is the class of machine learning that addresses the problem of
learning to control unknown dynamical systems. RL has achieved remarkable success recently in appli-
cations like playing games and robotics. However, most of these successes are limited to very structured
or simulated environments. When applied to real-world systems, RL algorithms face two fundamental
sources of fragility. First, the real-world system parameters can be very different from that of the nominal
values used for training RL algorithms. Second, the control policy for any real-world system is required
to maintain some necessary safety criteria to avoid undesirable outcomes. Most deep RL algorithms
overlook these fundamental challenges which often results in learned policies that perform poorly in the
real-world settings. In this talk, I will present two approaches to overcome these challenges. First, I will
present an RL algorithm that is robust against the parameter mismatches between the simulation sys-
tem and the real-world system. Second, I will discuss a safe RL algorithm to learn policies such that
the frequency of visiting undesirable states and expensive actions satisfies the safety constraints. I will
also briefly discuss some practical challenges due to the sparse reward feedback and the need for rapid
real-time adaptation in real-world systems, and the approaches to overcome these challenges.

Robust RL Papers: R-P1, R-P2, R-P3

Safe RL Papers: S-P1, S-P2, S-P3, S-P4
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