Fa2% HBI10M B o% X @ K F F Ok Vol. 42 Nol0
2008 4F 10 H JOURNAL OF XI'AN JTJAOTONG UNIVERSITY Oct. 2008

— R R E AR AT TR

il EEE, kA, &5
(PHAE T KA Be , 710072, VG28)

WE. 4T @Bk T o B ARSI kst ki b R TAL A Ll 2099, 2k T —H
B0 R B AR T AAE T k. R T AR MR A 509 ZIE B AR EIL 00 K B B % R % el
SR EEE R AL TN ke B, TR RO S RTH AT MR THEL
P Mg R AT 4EME F AR X, RGBT FMOHFIRFLE T 75 AN RRMAFEIT R TR
i FARH R, ZH ERZ RO R R LR FFBXRE LS R FRE LS THEST
) T kAR E D A ARAEEN EERE TR T @A) kR kA a3 K, @R R T 8
MUSIC Fr sk 89 46 17 £ M2 K038 A, 00 37 57 ok 09 46 3H R £ 50 R 23538 I s [ 5 42 2R Wb 84 38 e,
7 FARAR T 89 MUSIC 5 ik 690 246452 2° £ 2 . # 7 sk Ak i 24800 LA F 0. 31 Lk b
RIWAE T # 5 ik 7T VAR 2 5 LR A B AR IR IA T 8 69 38 R AmAE it

KT, FEE R EREDRAHYLRINE

hESES: TN 7 IXEkirEL: A XEHS: 0253-987X(2008)10-1295-05

A Novel Bearing Estimation Method for Shallow Water Targets

HOU Yunshan, HUANG Jianguo, ZHANG Lijie, JIN Yong

(College of Marine Engineering, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; Aiming at solving the problem of biased bearing estimation of shallow water targets
under plane-wave assumption, a novel bearing estimation method for shallow water target locali-
zation is proposed. The method adopts the normal modes sound wave theory which can truly re-
flect the phenomenon of numerous reflections from the bottom and great losses of acoustic energy
accompanying sound propagation. The sound pressure at observation point is regarded as the su-
perposition of some normal modes. Under the condition of flat solid seabed and white Gaussian
noise, the received signal equation in matrix form is constructed for uniform linear array. The
maximum likelihood bearing estimation is given as the solution of the equation by detailed mathe-
matical derivation. Compared with classical matched field techniques, the proposed method is
concise and costs much less in computational complexity. Compared with plane-wave subspace
methods, the proposed method has less estimation bias. Simulation results show that while the
bias of the plane-wave MUSIC grows linearly with the increase of incident angle relative to array
normal, the bias of the proposed method doesn’t grow evidently and that while the bias of the
plane-wave MUSIC doesn’t decrease too much and maintains about 2° with the increase of signal-
to-noise ratio(SNR), the bias of the proposed method is quite small and approaches 0. lake ex-
periments validated the capability of the proposed method of reaching asymptotically unbiased
bearing estimates of shallow water targets.
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