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A method of ship size recognition based on
autocorrelation features

WANG Kui, ZHANG Xiao-min, ZHAO Yan-an, LI Dan
(College of marine, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: A method of ship size recognition based on autocorrelation features is proposed in this paper.The recognition
experiment for two different classes of ship targets in the sea is performed with backpropagation neural network, and the
results of experiment show that this method has higher correct recognition rate for the size of ship target.

Key words: autocorrelation feature; ship size recognition; ship radiated noise; backpropagation neural network

0 5l &

R FET PR o S e 7 8 s EA T 23 R 7K
P T AL BRAR —AS EEEWEITN AR, i LA H
P TR P4 S B At 2 i HAT 20 PR PO P e S e 75 o A
o W TP I R R R TE AR R
SENILA I 75 45 5 o SR Pl RE S S e H AR AR 5
Rk A RRFAE, — B UL O T
K BRSO IERG A, ANATAAN F EEXTK R
FUbsA S W 75 LR A5 5 1B AT T 0 A AT, HAH
PR AE SR IO % 2 A - IR BOE 5 4 e il $
B AR S I A VARSI IR - A50% 3 BT R Ak S H
/_%_‘g'_[llo

EERLAR RN R, BIFST T —Feg i L TR
ISR AR DA ER 1 B PO EOAR o
SN T 2R AR, HEZKRAE 2000t LUK, KA
NI HbR, HKELE 2000t LA, REAEFRE AR
T 5 0 MR AR S e P ) B AR G PR £, 4

Yeks B #A: 2010-09-16; &= A #A: 2010-11-26

EFE BT T(1982—), Y, WmMmMAN, WMEHE, FETFFT N
RIKFE A .

BIEE: TEL, E-mail: hanzwk@163.com

O TAEAE 0 ML AL, ) BP e 2t EA T
PTG, FH S AL R 7 A AR SO I 9 5
IR, 45 RARWIZ I B UM H AR KN R A
YRR o

1 EAHSR PR EU e X

5 5 A 5 R R A B 0] 35 P 475 348 Bl L ok 7
(R E R AR o 1A OC BR O B LAE 5 76 A 1] I 21 1)
fHZ TR R B, 2 —MEA -G
&, HEXHh:

R, =E[x(n)‘x*(n)]=;,i_r}(}o % f x(n)x (n+m)

n=0
P B RonBea e, « o teld, m i
e 94 ) 4

2 EARSC hZ AR AR

T LSRG T 2R H AR R TS H bR
3L 121 ZRRIME P REARTEAT T FARC T SR
FESZE R 12.5kHz, 4387 %A 0~5kHz, FEAKSE
1024 g5, AASRE REHATIH— b B JE )
PR H BRI AR S AL BRGE AT X LR Hr, 15

g
F e



464 PR

R

2011 4F

(1) T M0 B ARG i e AR 2L TT 25T 19 AH
KM SN, X BUEAR [ Kot & A A SG
L, T MR i H L 1T e

(2) fEihZe 5 x Fl T H AR T, AR
AT EetE, H T 0 AAHSC i y Sl d i) (1 P
AR — DTG AT RS x
el I L o BN B A i R A T i
55 x B Bl RR) RS, TSRS AR < e X
PN T AR A AE W S 22531 o

(3) M ELPISMR IR S R L, PISMR I
AR RS — R RE A B3 o A, (EEE AN
RAE PRI AEZE A, T RS AR 0 1
(OER ELBRA, I TL AT 10 58 — AR sl BN 97k
K.

B 1~2 2 TR HFRANTZE H AR 00AE 4 FlAS[R]
DL SEIEE PR S IR E A AL B S R L

UMM SR E A ORAC B R P LR = A

o 1 1

& 05 05 ﬂ
ﬁ@s&/v Y nsv V\V

& -1 -1

7’ 0 200 400 600 O 200 400 600
o I %iE IR} ZE

) (a) (b

:E; 1 1

=05 0.5
LA Oﬂqu
ﬁﬂsv V -w\/v

N ] -1

] 0 200 400 600 0 200 400 600
m I %iC I %iC

(c) (d)
BT T 28 F AR S A G ik

Fig.1 Autocorrelation curve of Target |
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Fig.2 Autocorrelation curve of Target II
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Fig.3 Autocorrelation curve of ship radiated noise
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Fig.4 Backpropagation neural network structure
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Fig.5 Programming diagram
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Table 1 Experimental result of target classification

Hbs o gk Ik BUngR

el REA REA 1 Q1 D% BT

I 10 22 20 2 90.9

II 25 59 6 53 89.8 90.1

5 45

AR SCHE RS TR P A A A T A O
LR, SEBUDG LS HAR U 1R 595 . Sl I xt
KRR SRS B AR I b, Pt T4l
AN ERFER, 254 BP #H4 ML R385 Hbx
BEAT T30, AT TR U EE R . 1207k
5 RN TER L, AR CRAERE o 20 SRR 4 (1 iy
JEN, FRERSRBUNLR S, FRILEgEAUD, B
R, A TR

2 % X M

(1] 5K, FHJ0. ERedr o B e AR S 7 23 KUl h o R (0],
F 2%, 2009, 28(1): 20-26.
ZHANG Yan, YIN Li. Application of principal component analy-
sis to ship-radiated noise classification and recognition[J]. Aapplied
Acoustics, 2009, 28(1): 20-26.

[2] R H7E S A E e S N A M. AR H A, B,
1983.
HE Zhenya. The theory and application for digital signal
processing[M]. Post & Telecom Press, Beijing, 1983.

[3] #HEKUL. Matlab #1455 N H M) BB Tk sk, 65T,
2005.
DONG Changhong. Matlab neural network and application[M].
Beijing: National Defence Industry Press, 2005.

[4] WEPRZE, EAE, swEg, & T ERPRHE SIS 5 g H AR R
THABIFEI]. AEAALTE, 2001(3): 50-54.
ZENG Qingjun, WANG Fei, HUANG Guojian. Research on
technique of passive sonar target recognition[J]. Ship Engineering,
2001(3): 50-54.



