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Résumé

This work proposes an on-policy Policy Iteration (PI) safe reinforcement learning (RL)
framework for control of nonlinear discrete-time control-affine systems with input saturation
constraints, ensuring safety throughout exploration and learning phases. This work empha-
sizes the importance of exploration noise while also addressing the challenges resulting from
the conflict between control input saturation and exploration. Against the typically adopted
off-policy PI based approaches for safe RL, our approach proposes on-policy PI algorithm un-
der input saturation to iteratively learn the optimal control policy. This work also develops
novel theoretical guarantees on the convergence to optimality under safety restrictions and
evaluates the effectiveness through simulation studies, comparing its performance against the
traditional Quadratic Programming based Control Lyapunov and Control Barrier function
(QP-CLF-CBF) approach.
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