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Analysis of the Engagement Effects of DIRCM against a Man Portable
Air Defense System

Chunsik JeongT

A MANPADS(Man Portable Air Defense System), which tracks infrared energy, is light enough for
individuals to carry and can against to a variety of aircraft, making it widely deployed around the world, posing
a major threat to aircraft. A flare has been developed as an IRCM(Infrared Countermeasures) that protects the
life of friendly aircraft and combatants by deceiving such guided missiles. However, DIRCM, which can
overcome the problems of existing IRCM, is being developed mainly in some developed countries, and the need
for it has been increasing gradually. This paper modeled first generation IR seeker of AM modulation method,
the second generation IR seeker of FM modulation method, and the third generation IR seeker of pulse
modulation method among various MANPADS, and modeled the scattering light phenomenon in the seeker when
laser beams are investigated in DIRCM. Using this, jamming simulations were performed in various engagement
environments of the MANPADS and aircraft equipped with DIRCM, and the miss distance of the guided missiles
and aircraft were analyzed. Simulation results show that DIRCM, which irradiates a modulated laser beam with
one jamming code, deceives both first, second and third generation MANPADS at 1km and 2km of engagement
distance. In particular, the survival rate of aircraft equipped with DIRCM increased when the distance of
engagement increased from lkm to 2km, and the survival rate was at least 99% at 2km of engagement distance.

Key words : MANPADS(Man Portable Air Defense System), DIRCM(Directional Infrared Countermeasure),
Jamming Simulation, Jamming Effect
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Fig. 2. Reticle and detector signal of a spin-scan IR
seeker(Pollock et al., 1993)
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Table 1. Miss distance of 1% MANPADS at lkm

Table 3. Miss distance of 2™ MANPADS at lkm

Standard

Average | Minimum | Maximum .
Deviation

Standard

Average | Minimum | Maximum .
Deviation

Miss

. 167.80 10.60 376.70 100.38
Distance [m]

Miss

. 102.32 39.30 239.90 42.80
Distance [m]

====No Jam
Average

35 10 = - Minimum
as0 **%0 20— . Maximum
30

40
50

Fig. 13. Miss distance of 1* MANPADS at 1km

Table 2. Miss distance of 1* MANPADS at 2km

====No Jam
Average
— + Minimum
340 %350 1 20 — . Maximum
330 30
320 200 40
210 50
150
300 60
290 70
280 . . 80
270 A \_ 90
260 ’{ \ 100
250 | , 110
240 '\ - 120
230 . ./ 130
220 N\ ~ 140
20 '~ - 150
200 .0 170 160
180

Fig. 15. Miss distance of 2" MANPADS at lkm

Table 4. Miss distance of 2" MANPADS at 2km

Standard

Average | Minimum | Maximum o
Deviation

Standard

Average | Minimum | Maximum .
Deviation

Miss

. 662.55 411.90 1190.90 179.48
Distance [m]

Miss

. 328.29 198.40 530.90 82.66
Distance [m]

e ~==-No Jam
340 35&00 10 20 Average
330 30 =+ Minimum
320 1,000 40 — + Maximum

60

210 T g 10
—
290 o5 170
180

Fig 14. Miss distance of 1* MANPADS at 2km
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340 35400 o0 20 Average
330 30 = * Minimum
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310 400 50
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70

Fig 16. Miss distance of 2™ MANPADS at 2km
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Table 5. Miss distance of 3 MANPADS at lkm

Standard

Average | Minimum | Maximum .
Deviation

Miss

. 59.61 2.40 183.20 33.23
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~da A —
280 2 & f— 20
270 7 \ 90
260 " \‘ 100
250 7 e 110
N . -
240 N L= N 120
230 . \ 130
220 140
210 150
200 180 170 160

180

Fig 17. Miss distance of 3™ MANPADS at lkm

Table 6. Miss distance of 3 MANPADS at 2km

Standard

Average | Minimum | Maximum .
Deviation
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. 212.98 11.30 875.00 135.82
Distance [m]
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320 700 40 = + Maximum
310 600 50
300 500 50
400
290 . 70
* 300 PN
\- on ) N
280 — t. 20
270 A . 90
l' «
260 ! 100
’N ’ ~
™~.." .
250 - = 110
L= .
240 - ,‘ e AN / 120
@ L4 " 130
220 140
210 150
200 190 170 160

180
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5. 48

1, 2, 34/t MANPADS®} DIRCMS melgsto] 2}
Al MANPADSS} DIRCM®] 54 A8 BAJ5}o]
F719] S FAsHIE A2 1kmet 2kmo]|
A1, 2, 349 MANPADssa} DIRCMS #25} §}37]
7F wdsk= 719k Aol de =asteintk 1 Ay, 5t
o] 7jehie g M oAl 2AF= DIRCMO|
1, 2, 34]t) MANPADSS &= 7|uksh= A8 1513
ok E3F wAAY lkmof A F57] AEES Fa 2%
o1, wHAZ 2kmoll A 7] AEES FH4x 99% o]
Fo2 BAEE 719 A kel fegho] W
A}=]H Miss Distance'= £0|E11, v &2 &37]e] 34
kol A Gr=eto] WhAlE]H Miss Distance= %715}
t}. E3 1, 2, 34t MANPADS 2.5 w8727} 27}
&PH Miss Distance’= Soju] A2 8% Z7)slgict
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