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Abstract: The passive detection is realized by using a statistical invariant feature of underwater acoustic channel (wa-
veguide invariant). The proposed method needs two sensors at least to calculate the motion parameters. LOFARgrams
analysis is made for broadband noise signals which are respectively received by the two sensors. To get the estimation
values of waveguide invariant and parameters of curve, HOUGH conversion is used for parameter estimation of LO-
FARgrams. Then the moving target’s angle, distance and speed are estimated according to geometrical relationship. The
method has been employed to process the LOFARgrams obtained from Acoustic Toolbox simulation, and the estimated
results of target parameters show the validity of the method.

Vol.34, No.2
Apr., 2015

Key words: passive detection; waveguide invariant; parameter estimation; Acoustic Toolbox

0 5l

WS MIBEE Ky FE ) RGN E RS2 —, —H
KK TAE B SO AR (100 8. 224 7 4 S0 B e A
TEEA: (1) S eMERE R B AR
5 B I AE A s (2) VERCBEEh e, JEK s
PIBLE RS SAL PR 5, SR FIR T A
N [RVEAE 2 B0 P A 00 v F A R, T LUK A
VR SRR B RN o (R0 5 BT, KL

Yeis BH: 2014-04-01; &3 HEJ: 2014-07-04

EEWHE: EHEARRI4(11274091, 61302124, 11274092). [H 5
7R R AR 15 R R SR & 2013 AR RETF IS4
(1306)~ i ifg: K2 v sk e B4 0 H (2011B11014,
2013B18514). V22 S0 AE Bt O 4 E B H .

EZ i FHEL1990—), B, YLIRA, WL, BT kK F{E 54
.,

@ifEE: #EJE, E-mail: hgh0092@163.com

b o s (3) H bRz 45 7 ™(Target Motion
Analysis, TMA) 512, QHEATTAL TMA. SR-J5 4
TMA. Zi& TMA &2 7L, Ik, BEES
AR, M 00 g A P B YR 25
(T A5 BT R

WAL E B, AP %4 S. DChuprov
7E 1982 4E S ™, U T ARSI, Bl
e TR B MR N H 5 R RS- AR K] T A ARt
RIRFR, TR T I IR AR K R T
VOS5 W ARSI T g5 M T LU FR A LOFAR
B, ] DUR) P R el B AR e 3R A . AL B ik
LOFAR & rh -1 4 UM R 3 I 45 2110 42 Uk
JiRE, P HEE H bRz s 2 HEGA G R . XTI

JE TN S AR B AR R iR AR
AP T — AR AT RN T VR R AN T B

PG SO . . BREAE). EOLE EA R



140 PR

B R 2015 4

MRS H bR S 577 4ER LOFAR B, AR5 X}
Z KR Hough A8 #3047 UG AR BE, $RICE il 2k
KIS EAEGH I SALR). WG g ME2 K

JUT SRS T 4SO Y, ik B ARIE3h
5|

JO0 O

1 PgAZE

WS S, 3 P AV AT LA R
rde_ d/v)

Twdr

X r BIEE; o AR, B AAALHE, Pekeris
PP HIEAME N 15 o AT ER PP
IRt i

Kk, #EARE (S B O s, @) L
i pAE . AR VRO, T HLSEBr AR MER 0
WIS B SEFr b, v DU F e e L AR 46
33 LOFAR K, I #ITWALS BINKR,
BETAR B G AL BE 7 VR B o

W& 1 frox, 7 Pekeris WS, it EE
P A £ 2 EE 2 -0 B . NP R DAY I A B A
AT EZE, e TWaaurE ] Ll
W FAR B REKAE
100
105
110
115
120 .
125
%mn

135

140 !
145

#/Hz

50 ! Rl !
005 115 225 ??54 455
P25 km

K1 -

Fig.1 The picture of distance versus frequency
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Fig.2 Target motion diagram for a single sensor
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Fig.4 Simulated acoustic field model
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Fig.5 LOFARgrams obtained from simulation data
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Table 1 Estimated values versus true values of target parameters
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Table 2 Parameter estimation results after adding noise
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