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Trust Region Optimization Method for Single Hydrophone Passive Ranging

LIU Jun-xing, ZHANG Xin-hua, QI Dun-hao, ZHANG Ben-hui
(Research Center of Signal and Information, Dalian Naval Academy, Dalian 116018, Liaoning, China)

Abstract: In order to solve the problem of single hydrophone passive ranging, a method of Doppler pas-
sive ranging based on trust region optimization method was proposed. Compared with the existing method
that has to detect the time and frequency when the target arrives to the course shortcut, the new method
can detect the target in real-time detecting before it arrives to the course shortcut. This approach can ob-
tain not only the kinetic parameters but also the current and predicted distances of the target. It makes
full use of the target’s Doppler information, and realizes real-time ranging for moving target by single hy-
drophone. It can also be suitable for the uniformly accelerated target model and has better practice value.
Simulation results show its correctness.
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Fig.2  The location of hydrophone and target
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Tab.1 The simulation analysis of different observation time

WL I S fhiitiE At Mt cpA
WE/s  SHE/m BEIE/m BUTE/m BEEHIE/m
85 156.2050  174.2097  128.3379 118.504 5
90  128.0625 168.5708  95.7059 117.389 3
95 107.7033  116.6611  35.8861 106. 1049
100 100.0000  98.9107 6.798 6 98.9107
105 107.7033  107.940 1 2.5784 100. 309 3
110 128.0625  128.060 2 1.0405 100. 299 9
115 156.2050  156.194 4 0.7544 100. 100 4

A IS bR s 4 I A A SRR R
2, BRUR SRR BB 2 A TR 220 e T
AN ZISRAETTRORTBE , OF B AL R R SR
%, H BRI I A SCR Y 2
HZ G SR Tk | B 20 B 2 Bl
S 2 i B A 0 ) e A 005 i, SR —
2N T HEAAF AR SC & Hoh LR ] B
IR IE]HE T, SR 228N | B IZSR S8 T bR 1 2R
%=,

FF A H AR AN (7] 4 32 2l 3 5 0000 B 245 2R 1) 52
Wi, A Raz sl LI 18] S F AR DGR IR
TRz E] CPA A1k, i HE R 50 U, HAR DT H
SN, AT HARTE CPA s 0 BE B FLSE AR Ak
THIE BT Y {E R 307 220 O FEBse B 1k RE DL 25 A
i, HPRINEE 2 PR,

2 AR EARE N E AT
Tab.2 The simulation analysis of

different target speed
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Tab.3 The simulation analysis of different

frequency measurement period
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10 100 104. 964 5 24.3558
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