539 B 11 1] R N A R N S A Vol. 39 No. 11
2022 411 H Control Theory & Applications Nov. 2022

MAUV B[R # 22 2 8 e H A I B8 A2 20 R

&Y, S 5L, AR MRS, X %%T%ﬁl
(1. KOERFFIE: WEAEERS TR AR, 1T JOE 116026; 2. KA 5 BB SR, 17 K% 116026,
3. M aat = M EEEERE TR, T4 BRI 518052)

R A AT E 2OK TR T £ | 3 XK THLEE AMAUV) P [FE R 2 AN 66 H FRix — B BRI 5T, *é
6, R 5 /R B R AE LR 68 B AR SOIR SRR M B 25 /R T 868 BAR PR 51T s R R, L&A
T HE S 9 B N A S AR R A 2R S BRAR A W33 1 B i =R P B 3T SR s, 7%%):,éﬁéMAUV/%é}EEﬁé’ﬁ%ﬁ%u%E
BRGNS SEI B RE R L. e, AU — R el 16 2 IR B SV (AIMWPA) 2R SRS, 0 45: 1) FIFH A L35k
TS KR T, 7 R NEVE NG R IR R L. 2) St Z AR B MRS, B TR B R (15 BT SR8, 3) fe
PR B UCE BT LS, PR T N IR 2 AR R 8 o S T 52 £ FENL. I e, B MATLABAS B SLI6 % b3
UE T AR AT AT M R AR .

KR £ A FAUK TIHLER AR 2R, SRBHEEE, HARER I ol 2R Rk

SIAE: 46, 54, W, & MAUVE 8 R 2 568 B AR B RR. #2603 5 8/, 2022, 39(11): 2065 —
2073

DOL: 10.7641/CTA.2022.11140

Path planning of MAUYV cooperative search for multi-intelligent targets

YUE Wei'f, XIN Hong!, LIN Bin>3, LIU Zhong-chang®, LI Li-li'
(1. College of Marine Electrical Engineering, Dalian Maritime University, Dalian Liaoning 116026, China;
2. School of Information Sciences and Technology, Dalian Maritime University, Dalian Liaoning 116026, China;
3. Pengcheng Laboratory Network Communication Research Center, Shenzhen Guangdong 518052, China)

Abstract: This paper focuses on the important issue of collaborative search for multi-intelligent targets by multi-
autonomous underwater vehicle (MAUV) in complex underwater environment. Firstly, the Markov chain is used to es-
tablish the decision state transition model of the intelligent target. Considering that the intelligent target takes different
actions under different decision states, and combining with the sensor detection probability constraint model under dif-
ferent light reflection intensity, a new target probability map update strategy is designed. Combined with the constraint
conditions and search efficiency of MAUV system, the real-time fitness function is established. Then, an improved multi-
wolf pack algorithm (IMWPA) search strategy is proposed. 1) The artificial potential field is used to adjust the step size
factor, so that the heuristic algorithm is more suitable for the exploration process. 2) Designing multi-wolf howl link to
establish a channel for information exchange between wolves. 3) A new wolf elimination update mechanism is proposed to
ensure the diversity of artificial wolves and avoid the algorithm becoming completely random. Finally, the feasibility and
superiority of the proposed algorithm are verified by MATLAB simulation.
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Fig. 3 Prior information without danger
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Table 2 Pseudocode for MAUYV search path planning

based on IMWPA
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