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Design of formation control algorithm for multiple autonomous
underwater vehicles based on deep reinforcement learning

YAN Jing', XU Long, CAO Wen-giang, YANG Xian, LUO Xiao-yuan
(School of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: This paper considers the unknown underwater channel and the uncertain model parameters, and hence, a
multiple autonomous underwater vehicles (AUVs) formation control algorithm based on deep reinforcement learning is
proposed. Firstly, a least square estimator based on environmental sampling data is developed to predict the unknown
channel in fading environment. Then, according to the sigal-noise ratio (SNR) obtained by the channel prediction
estimator, the co-optimization problem of communication effectiveness and formation stability is established. Based on
this, the formation control algorithm based on the depth deterministic strategy gradient algorithm (DDPQG) is designed.
Finally, simulation and experimental results verify the effectiveness of the proposed algorithm. According to the
simulation results, compared with the direct formation control, the communication performance is improved by 13.5%
considering the communication efficiency.
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AT H o A ) SRR S I A AR B TSI 5%
A R, A0 UE AL 28 N (R4 1) Sk 40 SEER 1 & fil
PEZAF W 7 Fios. 4800 B 304 FH UWB (ultra wide
band) RGIRTF, KAAE B HIE A I PEARAGRA, [F]HF
R L A ST T AR R RN, i 4 T A
R AL L AT A IR IR B HE 3, EALAL SR T Sl
SESRIGHR. T U7 SIS, 25 7 AT A AT S ER B
HIRIGAL B 3 N pa = [2.206,1.333,0]", ps1 =
[2.19,1.356,0]", pr2 = [3.91,7.272,0]7; H A5 s5H
Pua_g = [10,10,0]",py , = [9.239,10.707,0]", pss , =
[10.707,10.707,0]".
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