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Integrated Modular Avionics System Reconstruction Method Based on
Sequential Game Multi-agent Reinforcement Learning
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(School of Software , Northwestern Polytechnical University, Xi'an, Shaanxi 710065, China)

Abstract: Dynamic reconfiguration is an efficient fault-tolerant approach for integrated modular avionics(IMA) sys-
tems. The reconfiguration blueprint defines the application migration and resource reconfiguration scheme in the system fail-
ure environment, which is the key to reconfiguring and recovering the system function with minimum cost. How to generate
effective reconfiguration blueprints rapidly and automatically in complex multi-level associated failure modes is the difficul-
ty. This paper proposes an IMA system reconfiguration method based on sequential game multi-agent reinforcement learn-
ing to solve the problem. The sequential game model is introduced in this method. We define the application software needs
to be migrated as the agent in the game. The sequence of sequential game is determined according to the priority of the ap-
plication software. Aiming at the problem of competition and cooperation among multiple agents in the process of sequen-
tial game, the algorithm introduces policy gradient of reinforcement learning and optimizes the reconfiguration effect by
controlling the action selection probability in interaction with the environment. The policy gradient Monte Carlo tree search
algorithm based on biased estimation is applied to update game strategy, which solves the problems of oscillation, difficulty
in convergence, long calculation time of the traditional policy gradient algorithm. Experimental results indicate that com-
pared with differential evolution and Q-learning methods, the proposed algorithm has significant advantages in convergence
and efficiency.
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