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Study of hom ng means for laser-wake-hom:ing torpedoes

ZHANG Xiao-hui, LEI Xuan-hua, RAO Jiong-hui, L U Qi-zhong, GEW-ei-long, ZHU D ong-hua
(Deparment of W eaponry Engineering, Naval University of Enginégring, W uhan 430033, China)

Abstract: The geometric characteristics and optical properties of ship wake are studied It is analyzed that the scattering
idiosyncrasy of laser by anall bubbles in wake which are difficult o diffuse_and disolve in short tme Based on the changes of the
fovard or backward laser scattering characteristics in time domain,‘frequency domain and gpace domain when ipedo comes in
and goes out of the ship wake, a new tmpedo-wake-homing scheme’® shadow the target is proposed Some laserwake-hom ingways
are discussed and compared It is confimed that ascending laserwwake-homing means is the advanced non-acoustic wake homing
method which not only does not injure the exterior structure of'topedo, but also can fix on the borderline of ship wake by laser
scan

Key words: undemwater laser detection; Wpedo homing system; ship bubbleswake; laser scattering

O] L1

FLAE— AR ), S LA — Bl B 2L AYK
hRgRE BT RS B ALk B —H
AL BRI B BESNE O TR AR A A
R D HA P BRI T T AT o £
o R AT AR F AR 9 H AR AE AT 1  , thm] AR
FILME A R AR MEBEA T A AEUR LA H H AR RpAIE 2E
Fr -5 1 £ TR 25 2 52 31 S5 UM H AR A ABLAY (B H AR
B 17T AL R A0 AR A /K o 3 B [ A AR A
BE TC LRI SO AN AL LA R A 7
FE I I A R SOK TR B o

Rt A EAU T R R AR R — 8 A K
LIS B S A A /] 1 X3, HO o Ol ey
B R E R PR 5 TR H g KBRS R T I o] iX 4
FHOE NN R FREE S A ER T LS

VEE A sk beE (1965-) 2 B Hd UMW FHZE ML
TREEETTIHIRIFSE o

E-mail: xiaoyan6481@ sina com

Wk H 4 - 2004-08-31; W EIME O H 4 : 2004-11-29

SR IR AT Y R sl o A L
FIRT  HREA AT 6 9 R -t E 2L A AR
TR 2PN BEA TS U RO R R S A
WOE R T H N E T R A o« S
P bk SO WA KT R FE K £ 1 I 4
FER T AR X R R A QAR U A B 32 o
FEHHLR R B A O R S A% R
1 e B R B B AT B 1 RE R ik
0§ 175 B BOBORGBGR SO S A BOR IR A 1R b
SN = TR g ek i 7P o /AR 1
PG R AR RIE R © 2K A A R il 3
HIFESRE T TUTERE N RO RH T
FE B THI T RATRE SN 2L RS AEAR R M S
RARH R ERIER
1HHOooooooooodn
WUARAERTAT IR i, i T IR 2R A 3 A s A IR
G LR TR O BE B/ A (6 TR TR A RS ARE T
MIZIR AR N KA 25 R A S L o
W AE R R A — A KR A A RS R X



% 29% 55 5

SRR A RERROEH S IE AT 495

Xt AR IR .
W LR A A AR 1 ) TR B
b, T~

Fig 1 Geomitrical shape of ship wakes

a—1op view of ship wakes b—side view of ship wakes c—back view of
ship wakes
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Fig 2 Polar coordinates of wolume scattering function of seawater
1—relative unit 2—direction of incident light 3—water molecule scatter-
ing 4—clear seawater 5-—scattering angle 6 —feculent sea water
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Fig 3 Ballistic trajectories of a laserwake-homing bpedo
WL SR A IR IE LU 2 R A
FEim G AT 8 LA R 2 15 2 AL R AR
N TR PR B A B IR A 5 O S 28 2 FhafE th
e AR P AN B2 U AT (E B A U TR
AT B LAY T A S RO 0 o 4 L A e
55 AR 55 3R iuE LRI A — I Lo Rl 4
TEMUT & LU #8245 P 28 LA R
o P B A R RS B . AR R 1
P A £ R T e [ AR oK B3k H AR LA i
AT YIS TR) e 1 TR 48 3 R o i f 8 7 DU R LA
Fi B/ N URE SE BT H BRI HY 18 25 o

AL HHoooonoL

ARG I 1 5 075 1 TR S B ] %) okt
SR I 6 2 TE R LR 1 SR T 3 R
FH BT 2R T R A0 O A - — 246
TUELRT I B | A TR ST .

V] A3 A2 AT 6 WU T T s 1 2 1 S i

laser detector
' HJ
b

laser device
e

Fig 4 Laser device and detector on a laserwake-homing topedo by foward
scattering
a—laser device and detector on the top of torpedo b—Ilaser device
and detector on the front of tpedo
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Fig 5 Work theory of.a‘ascending laseriwake-homing tompedo
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Fig 9 Number of multivavelength as a function of d
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