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Abstract

This paper studies the application of eligibility trace methods in the optimal quadratic control
problem of Markov jump linear systems (MJLS-LQR). Common methods obtain optimal control by
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solving coupled algebraic Riccati equations, rather than directly optimizing policy parameters.
Based on the model-free reinforcement learning method, this paper introduces eligibility traces to
directly optimize policy parameters. The eligibility trace method for MJLS-LQR problems is consi-
dered under two scenarios: known parameters and unknown parameters. When the parameters
are unknown, the system parameter information cannot be used to accurately represent the eligi-
bility trace. This paper utilizes the zero-order optimization theorem to approximate the eligibility
trace, which can extend the problem to non-convex cost functions. Global convergence guarantees
for the algorithms under both scenarios are provided under the conditions of finite time horizon
and Gaussian noise. Numerical simulation results show that the eligibility trace method converges
faster compared with the gradient descent algorithm.
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