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Formation control without collision in uncertain environment
based on deep reinforcement learning

YU Xinyi, DU Danfeng, OU Linlin
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

The purpose of multi-agent formation control is to avoid obstacles while maintaining the formation. For the ran-
domness and uncertainty of the complex environment, a formation and obstacle avoidance control method in uncer-
tain environment based on deep reinforcement learning is proposed in the paper. Firstly, a value evaluation network
is designed to increase the experience of special actions, such as touching obstacles or reaching the desired loca-
tion, so that the agents can understand environmental rules faster. Secondly, when the agents select actions, the
action selection strategy is improved based on the greedy strategy, which increases the learning efficiency of the
agents. Then, the sample storage space is designed to increase the efficiency of model training while increasing the
utilization of samples. And the multi-step learning algorithm is combined to make the value estimation more accu-
rate in the decision-making stage. Finally, the proposed method is compared with other algorithms. The simulation
results demonstrate that the proposed method can realize the multi-agent formation control without collision. The al-
gorithm proposed in the paper improves learning rate of multi-agents effectively.

Key words: deep reinforcement learning, collision avoidance, formation control, multi-agent, neural network
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