%535 %5 2 W
2016 4 4 F

o R

Technical Acoustics

Vol.35, No.2
Apr., 2016

BLEIPE N ST AR I I A8 S B

A, MHEAXT, MRKT, FALS

(L. PEAE DNV R Z Ui ERE, BRGTE % 710072;
2. WENE TRZBETHE R TRER, IWARMEE 264001)

FEEE: BT LA WA 55 A 2 JBORS WR R e AT SR Ot A T R, ST 7 B T 7 A O R P A SR 358 M 7 1 %
TSR RIE RIS . ZEARAR 5 N 5 02 WO M XSE L B R TAE R b, ARSI R SHRIIE 5, L3S Al
WU BRI HEBOK S BRRRIEE S IR RICRE L T R, ¥REE. SRR, Emat 74
PR FELRKJEERFZXN RO RIGHE R . Ui R, g w75 PR G T f 55075 i 75 R 2 55 KT
3 [ Ut AR A R TR R e 1 P 3 ] PN AN 4 R 0 ] DA T PO 88 7 MR P J8C 75 A 4 . A IS (1 B Tk
G, i AR v B A

KEEIR: XUELHu WY, SEEVEHE s WU SR R
HhESZES: TB566 SCERARIRTE: A

DOI 4%f5: 10.16300/j.cnki.1000-3630.2016.02.006

X EHS: 1000-3630(2016)-02-0114-06

Search area of cooperative bistatic system consisting of shipboard
sonar and aerial dipping sonar
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(1. College of Marine Engineering, Northwestern Polytechnic University, Xi’an 710072, Shaanxi, China;
2. Department of Electronic Information Engineering, Naval Aeronautical Astronautical University, Yantai 264001, Shandong, China)

Abstract: Aim at the operation problem of heterogeneous sensor bistatic system consisting of shipboard sonar and
dipping sonar, a bistatic search model based on the sonar equation under ocean ambient noise is established. In the
bistatic cooperative system, both shipboard sonar and dipping sonar receive underwater target echo signal, but the de-
tection signal is transmitted by shipboard sonar. Based on energy relationship, the extended search area, range and
equivalent radius of bistatic cooperative system consisting of shipboard sonar and aerial dipping sonar are modeled.
Influences of factors such as source level and baseline length on the search area of the system are analyzed. Simulation
results show that when source level of shipboard is high enough compared with dipping sonar, the bistatic cooperative

system outperforms monostatic cooperative system not only in search area but also in search width.
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Fig.1 Geometric configuration of bistatic sonar
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Fig.2 Detectable areas of the bistatic sonar with different baselines



116 L S N 2016 4F
BR3P W B AR AR AR XU 2R, 0 Ry DR I R A R
W RS ERCEAR, MY IR A E SO WSE M d<2R, N, BRI A
b7 55 9 PR 9 2 L 55 R 48 7 i PR RE b T A 55 A ~aRe. —aR d* (q sin(4q))_
FAE & G R IR, B 3 A T AR =R =R 64RZ, L2 8
PR, T o 0 AL T 2 3 (wlmmwim@@j D
YR RUHE T Y R, R 8 BT THA B DAy XU 2048R:,; \ 8 "~ 64
Mo R TIRL A o RI+R2d?
X, a=acos [T““”J .
PR gty B 38 e PR ERA,
\ M d>2R, ) I XUEHY R AL A A
ol (8) %L,
PIREESR, M d<2R, EHL, WUEEH REER 2 R A
et
B /; R Rezqml _(RS _%) (12)
>~
T Md>2R,,, > HMLHH W7 o B XU A

B3 XU R W JR T BRI R B G

Fig.3 Extended area and range of bisatic sonar
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Fig.4 Extended area ratio as a function of d, and SL;, in the condi-
tion of no absorption
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