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Modeling and simulation of combination laser proximity fuse

detecting warship target

Jiang Yiyang, Ni Bangfu, Qian Honggqing
(Beijing Mechanical and Electronic Engineering Institute, Beijing 100074, China)

Abstract: The modeling and optimizing of fuse and warhead coordination of combination laser proximity
fuze, which detects a warship target with ship-borne radar, were discussed. By means of building the 3D
model of warship and the detecting model of laser proximity fuse, a better solution was provided to the
problem of the damage effectiveness analysis, which was due to the complex surface of warships and the
strong coupling between laser beam and vehicle body. Then, the Monte Carlo simulation, which has been
widely used in the guidance accuracy evaluation, was used to calculate damage probability with different
fuse-warhead coordination models. The modeling and simulation method provides an effective and
universal way to optimize the coordination of any kind of fuse and warhead.
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Fig.1 Scheme of Arleigh Burke destroyer
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Fig.2 3D model of Arleigh Burke destroyer
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Fig.3 Detecting field of view of laser proximity fuse
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Fig.4 Transformation between coordinate systems
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Fig.5 Engagement geometry of the vehicle and target
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Fig.6 Flow chart of flight simulation

33 REFTITHERSN

B X BT 51 - A7) 50 AR AR ) 45 B s bR, SR H
AN [R] 1) 2 o AR B v B2, 23 I AT 52 R B s ] 4T A
U5 B0 AR AT SE S H AR S R ik A1 et &l 7
k45 E s B bR SR A R ke e B 1 A Ak it £k
(P i) 5 £ M 23 R 45 5 | BRI 6 7 3K T 19 B8 A i R
EXHLARE SPG—62 i1k Hbr HEEE m BN 5m T
%) 5 ABE 32 1 LU ), > 206 0 8 BE S O mo I, AR fik ¢
FUEA R

_____ Fo e
> -
2 S
o S
E B )
(2]
e -a- SPG-62
5 ------- SPG-62
a ——SPG-62
-o-SPY-1D
0.13q i 2 3 4 5

Set height/m

P 7 4% o ity 5000 ML % B 7 v 32 T T 2
Fig.7 Curves of damage probabilities of different targets

vs set height

PEPE A A, B — i A RSSO B 85 4 M
M T ROCE KR S FHFERCT 19 H AR B R
B, R AH2E 23%, FEHIRINAE T, B ol ik —
JBeAh T 5 2 b, HOLJA P & i m AR BN, kAT &
55 7 K S R £ B fioh R I H A 1A A S84 1Y
WA, T3 AR T LA B, H bR B 5 6 2 e
5 L (Y R g B, {H R R R — RE {E R X
AT T R SR T RE m R AR, R A R A
NI A e X s 2 A 2R B A i 2R R R R

PR Jol A R ) 52 ) S B0 A 5 LA SR A g, A ) )
THRAZAME QAL B AR, B0 NHAAL S+
P AP AT % , BRI EBAtER

A A O FLRCE AT ) T A A R
MAEE R 2~4m A, A E T AR E T
XEANR I8 H AR B SR B, O H bR
75 I I R

4 & i

=A

ST LAY F AR 0 = 42 A KOG IR 4 55
TNz SR, I 455 25 A JE SRR 2 TR
XEHALAE 4% AR SR 24T T it o, R4
BT EMEM T ERBCE T T AN B 2 S
PO K 5| A R0 52 23 AL 2 i A A O T 2 B
GaME RT3, sl TR A 2R A H AR i 43 B it
S B R 3 R TR T S AT S 45 A
IR, I8 TR TR — B T R 2E
B IR RASR R B ATk AT 2R A A K
R R,

SE .

[1]  Yao Pingping, Tu Bihai, Wang Xiangjing, et al. Design and
application of high-precision threshold circuit for laser
proximity fuze [J]. Infrared and Laser Engineering, 2014,
43(4): 1156-1161. (in Chinese)

WRMESE, DRI, EARAT, SF. RO EROGIIET E B L
I SRA]. AN SHOL TR, 2014, 43(4): 1156-1161.

[2] Zha Bingting, Zhang He. Scanning frequency and pulse

frequency of single-beam pulsed laser fuze [J]. Infrared and

Laser Engineering, 2014, 43(7): 2081-2086. (in Chinese)

1006001-5



% 10 B

aohligok T2

www.irla.cn

%45 %

(3]

(4]

(5]

UK, A, SOGIRBK el O S L 134 450K 0 Bk el g R
WFFE[I]. LL4h S5HOETRE, 2014, 43(7): 2081-2086.
Chen Huimin,

Liu Xinyang. Backscattering polarization

characteristics of pulsed laser fuze with coaxial optical
system in water fog [J]. Optics and Precision Engineering,
2015, 23(3): 626—631. (in Chinese)

R 05T BH. Wk TR b O 5 15 7R K 55 P B9 1)
BT PR R [T]. D67 TR, 2015, 23(3): 626-631.
Sun Bo, Hu Guohuai, Zhao Junmin, et al. Design of fuze-
warhead coordination simulation system based on laser
proximity fuze [J]. Journal of Projectiles, Rockets, Missiles
and Guidance, 2012, 32(4): 123-126. (in Chinese)

PV, SR, BZER, A5, JE TR0 AR T HE 07 | BE 5 4L
O EBCHI]. A SRR, 2012, 32(4): 123-126.
Zhang Zhen, Ma Dengwu, Chu Defang. Fuze-warhead
matching for air-to-ground anti-radiation missile with blast
warhead [J]. Journal of Ballistics, 2012, 24(3): 31-35. (in

Chinese)

1006001-6

[6]

[7]

(8]

M, DR, WA SR A B e S AR ] AT
A0, B EAR, 2012, 24(3): 31-35.

Wu Jiaming. Evolvement, existing circumstances and features
of destroyers [J]. Guangdong Shipbuilding, 2012, 2: 37-40.
(in Chinese)

NG BRE IR PR S R L] T RS M, 2012,
2: 37-40.

Dong Naige, Zhang Zhenghui. Range resolution of laser
range finder modeling and simulation[J]. Infrared and Laser
Engineering, 2007, 36(S1): 277-280. (in Chinese)

D, SRIENE. WOGIBE R 98B B o B O i RS 0 B
[J]. &5 5806 TR, 2007, 36(S1): 277-280.

Zhang Youji. Tactical Missile Flight Dynamic Design [M].
Beijing: China Astronautic Publishing House, 1998: 406 —
429. (in Chinese)

KA. MRS AT I B0t (M]L JE st T A,
1998: 406-429.



