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ABSTRACT

In this paper, in order to analyze the performance of a decoy system for ship defense
against an anti-ship missile(ASM) with an infrared image(lIR) seeker, the modeling and
engagement simulation program is introduced. The IIR seeker on the ASM detects the
infrared signal of ship from a distance and approaches the ship based on proportional
navigation guidance(PNG) or impact angle control guidance(IACG). Hence the guidance
performance of the ASM is basically depend on the target tracking algorithm of the seeker
as well as the infrared signal of the ship. Using the developed program, we can investigate
the effect of the ship decoy system such as flares and surface cooling system of the ship
with respect to various kinds of tracking algorithms of the IIR seeker of the ASM.
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Table 1. Exocet Data
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Fig. 1. ASM Guidance and Navigation
Block Diagram
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Fig. 2. ASM Trajectory in Yaw Plane
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Wizt = o 7m/sec t} wEbA Table 119 22 24 9 flare =
3 MEF std 25 e A]Z—]oﬂ w2 AIZF WS 370, flare o w2
Hatocer o4 T NE F2shel 3600(4x 3> 300)3) €] A&
Tafee 24 dole asen. ge Agdels 2ns
24 =& 1% Fatol F4e PgfEDol B e u
g oA 33 AHF 3% HEy 5= o ¢ © AzLeg o
6 | RHE A ZH A 1% Teke Ao W e vgsta doka v}
EFAHT| @4 hidsy
58 A4k 2R 0.01deg - Flare 3 : [250m, Om, 30~60m]
=3 DLzt 2%t 2% - Flare Z+5A] A : 5~9sec
5I9A 2k 2kt 2T _ 5
R TTETpy EF BHAER AEdHAe FAF 2ol
= _'u"'_ A 4 F4E 2 2 (Circular Error Probable, CEP)
10 flare 27| Xt 3% 2 T239cl. CEPE w©xdlo|A] E3to]u} To_r
11 flare AL 2| %] 5m T HE AEE HUde 99EA, AR
12 CMWDS X|& AlZt 3% o] 1/27} H3xd HFEE 1Y ¥4 ¥
13 CMWDS 2% 2% 7C tH1e].
SIH 94 Flare= 3o 2]3) R E ) flareE =11
= (DR 2] =] 5] ) o
1 ‘ S 2o ‘ > i“}eﬂl T Aﬂ]}{%ﬂO] 71%/4:@ ij 7}Ev’_\P
shA Uebd lth. Table 122 %3] = 3
< 5EAA FHIHES 7o E BHIEE AlE AdF¥ F S, flare % 30m, 7ISAIAE 7, 9
dolds FAsAY. FASHoZE A|EH oA %9 AHY flare X 50m, 7]FAIH 5, 7%
2503] o] ¥ A, A= WEHEL vHlE A w3 RS z}om F 9t ey
[15]. WA AlEF o] flare 279 wWEt F  flare 1% 60m ¥ WE 7]15A - AHglo] &
Te g3EHY APAPAS AP F e BAE] A mZAAo fadeE A 4 Stk
3008 Y3t ok BESAA AA AREH wbA flare 8 1= Om ©o|Wjedof 3ho)
Zt Q452 Table 113 2t} o] E34A &4 3 flare 1% 40m ¥ 715 A A AR
Table 12. Result of Monte-Carlo Simulation
Flare 7| SAIA Flare 7| SAIA Flare 7| SAIA
5sec 7sec 9sec
Flare 15 Mean Point [24.03, 19.05] m [26.61, 36.97] m [12.36, 41.56] m
30m CEP boundary 15.00 m 4084 m 4474 m
Flare T5 Mean Point [65.76, 30.71] m [34.97, 46.49] m [-2.90, 50.42] m
40m CEP boundary 31.02 m 39.34 m 4438 m
Flare 15 Mean Point [18.68, 50.35] m [-4.07, 2381] m 429, 2061] m
50m CEP boundary 4195 m 4396 m 6.59 m
Flare 15 Mean Point [421, 19.68] m [7.25, 21.99] m [7.71, 19.30] m
60m CEP boundary 14.89 m 6.95 m 3.86 m
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