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Pursuit-evasion game based on fuzzy reinforcement learning and model
predictive control

HU Peng-lin', PAN Quan, ZHAO Chun-hui
(School of Automation, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: Addressing the strategy formulation and robust control issues in the pursuit-evasion game of agents in 3D
space, this paper proposes a hierarchical pursuit-evasion game framework based on fuzzy reinforcement learning and
model predictive control(MPC). The proposed framework integrates the Apollonius circle in 3D space with the fuzzy
actor-critic learning(FACL) algorithm to obtain the agents' motion information, which is then used as the reference
input for the MPC algorithm to design the controller for quadrotor unmanned aerial vehicles. By decoupling the
underactuated system model of the quadrotor, altitude, translation, and attitude controllers that consider the integral
term of the error system are designed. The reference information provided by the FACL algorithm effectively enhances
the control efficiency of the MPC algorithm. Simulation and experimental results demonstrate that the designed

hierarchical framework can effectively solve the pursuit-evasion game problem in 3D space.

Keywords: 3D pursuit-evasion game; Apollonius circle; fuzzy reinforcement learning; model predictive control
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