o554 11 Hm & X @ kK O F ¥ W Vol. 55 No. 11
2021 4 11 H JOURNAL OF XI"AN JIAOTONG UNIVERSITY Nov. 2021

K T A 4T 25 077 2 M) 2 2R 0 B 51
U ERBRITETTE
BRIT . B X

(1. VY2283 KPR TR BE . 710049, PE22; 2. P4 22 58 K2 MM i 2R 48 TRE | R 1 4
SCERE . 710049, PUEE; 3. PUE S R AEREVI A B BB N SR, 710049, P

WE. ATHERTRATEHEMEEMN 2 5E RS HEINLAA TR A, RET —FZEESN et
WE R AR BORJ Jo R RS 0945 B 35 9 AL A B 7 ik, AT ek a8 2B 3E K T ALAT B B AR
BRI R TRFER N EGANZIRN EI) YRR R L AT ABFELE . R B A
K EMACE ) A By As B AR B AETF ik 7 kit A AR R 50 A T B ARfe EARNAS 8 6948 K 1, 2
H BB 5 A By BEAT ST A 2 R BARACTRAE s A R B T M R IR R4y A ) AR [ 5 A A A B R
HHEHBRIEE, TAFZHELEREAN . 55724k, R EGEINMLAT FER R IFAFF
2269 BARAE B 69 FARR BARMABE R E 1A T AR ST B AR E e IR n A 5 2
THEINHAL T EW TS AR, TARTHITEMEEZRBEEIN GRS HRER LS HK
& 2

SEEEIR K TAAT B 545 0 IR S B AR A5 DU eE BT R 2 IR B A Xk B
RESEE. TBI7 XEiRER: A
DOI: 10.7652/xjtuxb202111005 XEHS: 0253-987X(2021)11-0034-12

iR
OSID %
Optimal Placement Model and Evaluation Scheme of Artificial Lateral

Line Detection Array for Underwater Vehicle

LI Yixin', HU Qiao"*?, LIU Yu', YANG Qian'
(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. State Key Laboratory of Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

3. Shaanxi Key Laboratory of Intelligent Robots, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To realize optimal sensor array placement in artificial lateral line detection system of
underwater vehicles, an optimal placement strategy for sensor arrays combined with the Bayesian
probability model and the sequential heuristic algorithm is proposed. The mathematical model of
underwater vehicle target position detection is constructed following Bayesian probability
theorem, then the physical model of artificial lateral line detection array and its flow field
simulation data set are established, and the sequential heuristic algorithm is chosen to optimize
the array arrangement. According to the feature selecting principle, the detection information
correlation for target is calculated under different sensor arrangement. After reducing the
redundancy of the sensor arrangement and evaluating the optimization results, the posterior

probability is used to verify the optimized placement model of the artificial lateral line detection
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array and estimate the position of the moving target. Compared with the traditional method, the

detection probability of interference area at non-target location is reduced to less than 1% by this

array optimization placement model and evaluation scheme, which greatly improves the detection

probability of target position and verifies the feasibility and effectiveness.

Keywords: underwater vehicle; artificial lateral line; detection array layout optimization;

Bayesian probability theorem; sequential heuristic algorithm
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Fig. 2 Size and structure model of underwater vehicle
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Fig. 3 Initial sensor distribution
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Fig. 4 Size and location of flow field area
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