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Transfer control of swarm robotics motion reinforcement employing fish
schooling emergency mechanism

LIU Lei* %", ZHANG Hao-xiangQ, CHEN Ruo-yanl, GAO Yan', WANG Fu-zhengl, WANG Ya-gang2

(1. School of Management, University of Shanghai for Science and Technology, Shanghai 200093, China; 2. School
of Optical-electrical, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The multi-agent system driven by the fish schooling model can emerge excellent characteristics of motion.
However, due to the individual differences between robots and real fish, it is difficult for a fish schooling model to
be directly applied to the actual robotics system. Hence, a transfer control method combined with deep learning and
deep reinforcement learning is proposed. Firstly, a deep neural network (DNN) model is trained by the data of fish
schooling, which is the basement for the interactive control of robots. Then, a deep reinforcement learning method,
named deep deterministic policy gradient (DDPG), is connected to the output of the DNN model. Finally, based on the
above DNN+DDPG model, a key neighbor selection method of the maximum group visual size is designed to expand the
DNN+DDPG model to multi-agent motion control. Collective motion experiments show that the proposed method can
formulate reliable and stable collective motion of the robots via individual information. Compared with the pure DNN
transfer control, the proposed DNN+DDPG control frame not only preserves the flexibility of the collective motion of
fish schooling, but also enhances the safety and controllability of the robotics system. Thus, there exists strong potential
application of the proposed method for the swarm robotics motion control.

Keywords: swarm robotics; interaction model of fish schooling; transfer control; reinforcement learning; biological

emergence; intelligent control
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