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Study on learning algorithm of transfer reinforcement for multi-agent
formation control

HU Penglin, PAN Quan, GUO Yaning, ZHAO Chunhui

(School of Automation, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: Considering the obstacle avoidance and collision avoidance for multi-agent cooperative formation in
multi-obstacle environment, a formation control algorithm based on transfer learning and reinforcement learning is
proposed. Firstly, in the source task learning stage, the large storage space required by Q-table solution is avoided
by using the value function approximation method, which effectively reduces the storage space requirement and im-
proves the solving speed of the algorithm. Secondly, in the learning phase of the target task, Gaussian clustering al-
gorithm was used to classify the source tasks. According to the distance between the clustering center and the target
task, the optimal source task class was selected for target task learning, which effectively avoided the negative
transfer phenomenon, and improved the generalization ability and convergence speed of reinforcement learning algo-
rithm. Finally, the simulation results show that this method can effectively form and maintain formation configuration
of multi-agent system in complex environment with obstacles, and realize obstacle avoidance and collision avoidance

at the same time.

Keywords: multi-agent system; transfer reinforcement learning; value function approximation ; formation control;

Gaussian clustering

SIEC A, BR, FLT, ¥ ZEREBNERN L BHENFITRETE]]. BT U AFFR, 2023, 41(2)
389-399
HU Penglin, PAN Quan, GUO Yaning, et al. Study on learning algorithm of transfer reinforcement for multi-agent forma-
tion control[ J]. Journal of Northwestern Polytechnical University, 2023, 41(2) : 389-399 (in Chinese)

© 2023 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License ( hitp://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





