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Modeling and Simulation of Target Existence Probability
in Tactical Guidance Missile Seeker Image

SangHwan Seol*

Maximum lock-on distance in tactical guidance missile using seeker image is estimated by seeker’s FOV,
resolution and performance of tracking algorithm. In case, a missile is launched beyond the maximum lock-on
distance, the missile is guided by INS pure navigation until it enters the lock-on possible zone. However, the
probability of a target’s existence within seekers images decreases as flight time goes by. Therefore, it is crucial
to determine the distance that satisfies a certain target existence probability (TEP) and the maximum lock-on distance
in order for an operator to take over the navigation role between two distances. In this paper, simulation which can
analyse TEP in tactical guided missile seeker image is designed.

Key words : Tactical Missile, Target Existing Probability

|2 o
A7) A8 Aef=R710 ST Aefefy] /i 7h AghE 27T BAZ AAE o]zt A, stEgle] E4
off sl A7) Aok, Ealks, 4 darels 52 BA7] Adeoll Adtel EAsHA Ha, o= s e 422} 71727}
eAA ek BAARE AeRr=19] B 2 2422) 7Fs 7R of37lE INS ] Ex= GPS/INS F e
23 e dshet, INS @i HjgaRto] S71ete] uieh 4 deol S48 4slal, GPS/INS F%
H9] 7 Aol iAsol SAsH Hadith & mRolAle oA dudt A A2 ThsAReL A A

S R HiE TEste] HeR=] A weld B G Ul BAEARE] dish #4E 4= e AEdEledE

stk

Fa0| : ARGE], G4 U BHEASE

1. M 2
Aefeirld A48 47 Aefeir)9
FA 9 A Ao Je wro Adso] AXHTE dubao
2 AEfER7lo] A QdR7IE ARE 14
O & FH= AL, 3kmujQ)e] A EA 75 A E]o A GAk

Received: 2 November 2015, Revised: 20 November 2015,
Accepted: 27 November 2015

*Corresponding Author: SangHwan Seol

E-mail: sshO3@add.re.kr

Agency for Defense Development

A dug]ES o8l ®4E E2NLock-on) slil
El;

Al ok o]t A def=ir]e] HdiiiEe
K

AR PRGNS, BHER 7K
ool A} A FE AFsHe A0 AR 91
s BA2 g5 Aol b5 202 PelA gk of
o 1Y B4 A WA F AeER] v 3 B

K24 mM4s 20151 128



nx
>
riot

4 masls $AS WA F RARA PALOAL;
Lock on After Launch)o]2}al §it} LOAL HMAlLe
74 grmelse BAEH A ool Fa)
G ol Ajo] EAstofoF Tt HA7] G4 ol &
Ho| Aot Aot £ ElHo] 7Rsa] HEolTh
olef, FA2} 7hsAe ofUollA TA7] FAb Hloll &
Hol ZAal7] QML Hoke FHSEA BLHolT,
&FA|F GPS/INS F33H-2> GPS Afwell F{oFs}aL, INS
S HaAle] we S 0x} 7Rt B
o] olrk Eak FHHES o4 Hlsy Alojz 7] B=H
HZO YAAHEE /Mo O% ugPS MPal Hi=
o, 24 QAR O] 52 of whet A 9] KT}
3sislo] EAEo] Anfsl A9 WAt ol
V7S] AOFZHFOV), fr=H]A= A
WA 5 Tt Ao ofs) EARA] Al
3 % Gl TR ol ZAjait olela wAjeka A 7}
542 Bol7] sl AR clakt Aso] Ayl
gk ol2fdt 7] A= AAS Al e LestA]
L, ZF ga7)se] digh sl F4 il

7} 2
olt}. S5, MK AT ol g3t FHHES] 4

451, LOALo] 7421t $=4] el Sof o472
2 9 ATE AW AT B =Tl
of e Gulsha, AATHAY Bl thop

5 e Algdlolde sk, He el disy
24 dAE AAste] AlEEold 24 e AT
oj2igt Algdlold W AR BAE S 9f%t 9
AR A8 e N AR AL B
7] NoFZHFOV), s & AATE 8a71es9] 4
& s AAske Hlol 282 & =S Ptk

2. Al=glo]d 22 4H|

@» =05 01458 =21

BIAL A My, FEGE B2 AY My B8 913
ToE o|Roja LOS AHOE FFgEe] Ytk & f=
BT 512 YO, PHAREINFTIS 52, B
FENPTLE 5102 BRI, ol FUGE TR
A Mgy B0 ARl Wb My,
oAl Ea) Gabe B, BAY] A el 24
o] ZABHEA BRtslelof gk ol 93] TAY] 94
W9 AR Rt A)Rlo] B WS ok, of
L Ha] Aokt SRR YA o, GA FEHIY A
A A7) My, T2)3 HASA) T2 7158k 2
o oJ3) skiick

ojul, My, ol EATR: Aafi=rrle FHrEH|

2 % 4 Uk BA 70) EAsHe EA E3 9]
974G Zhev, olF BASNOA £,(1) 2 Bl

2.2 Ey| Ay B )
A7) G FE= Fig. 2904 nyngngn, 0tk n

My(st, hst)

My av (51, hs1)

F 7(0,0)

s1 s2

st

Fig. 1. Geometry model for Simulation

n

Ny
n3

<Target exists>

t t,

- L

ny ty t3 ny
ny n

Ny Ny
n3 n3
<Taraet dose not exist>

Fig. 2. Seeker image model



A7) Alofzto] ofal e Wa] QA go] 7 B
e} ARt AR AHS ekl ol 44
FER710] A4 F Sroll) ghol gichd BAxPAZ)
Bl LR, Bglo] EA1E A9, B7o) Wl
weh Azige] Felrt wskebl ek BAL e,
AN o= FPgeeik olul, Tha7] Abslel A
o] MABH: ASE WA=, ofefat A9 Tl
Aok ol o] ZAfsH) o=tk Bekakck. wAfs)
7290 d) 24 vlEAfeti wekss ol

dlold ey Al £4 2717k §A] GARsle] ule) @
s 2R 797} W7 uhols] ol SiAe] A o]
A As 414004 B

2.3 720 WE EXMEME Fpo » Al

7glel] me FAEASES A 2183 2.27%014
AAE 71skeh iy A7) G RdE W aeslod
ARt 7ot dl S upet defr=i7]7) B3 o),
2t Aee] uhg A7) 94 mdls skl ofl, Zt
72 E e FeE B 9 Holl 4 o AL
#H59| YR AkE BEEES 2R A
V& U AT Rr|ek EAAL|S] Ao vl
& AR == ek ofu, 7] Aok Ujef] EAsh= 4
of Flet EASHA e #AY AE Ao Aol ut

2 BAZANEP, & T

2.4 W BYo| 012X HY
24.1 5137} 0 HER=R) A 5 4 29
Vg U EHEARE P 2 WA PPES F

EH A P,(7), =) Pl g e

2 P(Myu), B AR B, (Myy), o) B3

1 B offet 2k

Ppo o F

Ppo e W

ol wiok INS SPHAES AGITHA, P, (M) &
P REHBARE 1,0] Zofglo] et 0x7} Ax ),
o7 Aol 9 512 b Bk

P, UWNA V) gy

. 1
e B )

ocsl
whebd g4 QAT s1o] oA oAby
EAZASE P, ,0] HolAlct

242 51371 WE Aef=t7) A 45 A4 29

sio] dojdas Fof Holz golAlaL &4 titytqt,
o A7l dAsk] Wil 4 W ®4 2717t 71sk
S0 Aozt o|#gh off wiie] o] 77k
oA B S AAEE 14
i, s1E& ZEeE G4 F400 frelsich

23.1904 Al&sloizol INS ahis AME 4
P(My,,) & s10] Zotdo] wket exp7k A%|A] k.
SHA|gt o)} w2 AF ] EHEZAYSES THEA7)7)
et 71 I A P (M), 9 s1o] Aol
5 7B "k P (M), = 8 TE09] 24
AHEES WEA717] 918 B Aol wEAIACk}
1Zelek clg W G o BAEYEE 9.7%E
A7) IR P (Mg 1) egio0m ] 85 s10] AW
FZ 27] ufiizol 292 et Avfets, 9/ W
EAehE 99.7%3 WY 4 9l B (]WNA V)r(if(99.7)

71 Fhol AR SHANL, s10] ZopAH F7h FobA|7]

=Ryt
|

B 8T
flo

1}

i

He4d mMas 20153 122 @R



I
nx
0x
riok

wf o] Ak W EHEASE 99.7%S WHA7]7] 3t
PE(MNAV)ref(QQﬂ 71 gro] zropxick

243 AEHET) A A% A28

P Myyy) < P,(My, V)ref

: A AzlolA G W FAEA
HES ‘?_5*17171 %’45& 71 B Adsel] bzl ¢4

N
=
N
D
<
ﬂr
fll

1
P.(M, —
{i( I\AV) sl
P, (MVAV)refOC sl

oltl, 2,(My,,) 2t P(MWAM% s1slol whet
M gro] W2 weke B3 melth s1o] Lojds
5 ase eI autEe] IS

WS HR R, BA T tittt, O] 29 2717} S
3l EAl7] ehpgjZo] HAS AT 4~ 9L g9
Hojzick. wheha HAFsHA JWOML EEE
sl& ke o] 8 G}EL 2 =wode Aol
Sapsiol, A4 Ul ®
M e A%

f”l
rul??
>
%2
Fm
ofs
R
o

3. AlEd|ojlM AlLE|R & HadF

Table 1S AW EH, eA7] Xokzlo] 5.0x4.0 Q1 7%
o 2 214 Jlstet BRE gsisiEE, YAl

Table 1. Variables of simulation

Variable Value
Field of view
.0x4.0°
(FOV) 5.0x4.0
Target Size 3x3m
Incidence
45° 30°
angle(qv)
Altitude 20.0km 14.4km
Target CEP 1 cep som|  CEP | cEp som
Location 200m @20km 200m @25km
Error(TLE) | @20km @25km
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