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Abstract

This paper studies the application of reinforcement learning method to linear quadratic regulator
(LQR) problem. For the study of LQR problem, the usual method is to obtain the optimal control by
solving the algebraic Riccati equation, but not to optimize the control gain directly. This paper op-
timizes the control gain directly, proposes the eligibility trace method on the basis of gradient
descent algorithm, and produces global convergence guarantee in the case of known and unknown
parameters, in the setting of finite time horizon and Gaussian noise. When the parameters are
unknown, the zero-order optimization theorem is used to approximate the gradient term, which
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can extend the problem to cases where the cost function is not convex. Numerical simulation re-
sults show that the eligibility trace method has faster convergence and smaller variance than gra-
dient descent algorithm.
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Figure 1. The convergence of C(K) whend =2, T=20
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