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Jamming effectiveness simulation of surface source infrared decoy

in air confrontation

Li Taorui, Tong Zhongxiang, Huang Hesong, Wang Chaozhe, Li Shenbo
(Aeronautics and Astronautics Engineering Institute, Air Force Engineering University, Xi’an 710038, China)

Abstract: Compared with traditional infrared decoy, surface source infrared decoy has obvious superiority
in burning rate, diffusion range, jamming effectiveness and so on. Considering the economy of cost and
improvement of jamming effectiveness testing efficiency, a thought which can simulate the testing work
was proposed based on air confrontation. Firstly, the models of missile movement, seeker tracking and
aircraft infrared radiation were established, which were regarded as hypothesis of air confrontation both
sides. Secondly, the motion and burning model of decoy foil was built. The decoy foil was taken as the
researching object and solving foil surface temperature distribution. By optimizing combustion algorithm,
the overall radiation characteristic was obtained. Finally, through changing factors, such as the launch
angle, height of decoy and the speed of aircraft, jamming effectiveness was tested. It’s resulted from
simulation that the effectiveness evaluation thought close to the real scene is feasible and effective,
meeting the demand of evaluation.
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Fig.3 Force schematic diagram of foil
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Fig.4 Thought of decoy jamming effectiveness evaluation

4.1 HRFERSWAESE

WIS - BFRHLE B 9000m, 3 FE 2 0.6 Ma,
R Sy B = AL Ah A A e, B H AR L8 000 m
2k 10°.30°.45° .60° ,75°,90° . 120° . 150° (K] £f] i , #H %F

FIARAILLL 30 m/s {5 2 2 5% T U6 10 015 2 2000,
Ge it Sk i o H AR BLE R

P 5~13 7353l i 18 48 4 BE R 45°.60° 750 )
I3 VR L 5 U8 24 S O 1 R s 00 i 1 A4

& 5 45° K & 15 &
Fig.5 45° gray image

12 14 16 18 20
L/m

[ 6 A5° N i) JK S 1&
Fig.6 45° lateral gray image

&l 7 45° R J5 K %
Fig.7 45° caudal gray image

€l 8 60° /K J¥ 1%

Fig.8 60° gray image

0904002-5



%94

ook LAz

www.irla.cn % 46 %

20
L/m

P9 60° M 1) JK JE 2]
Fig.9 60° lateral gray image

g 8999

H/

-1.5 -1.0 -05 0 05 1.0
Y/m

I 10 60° 12 J5 K JE &
Fig.10 60° caudal gray image

[E 11 75° 0K B A%

Fig.11 75° gray image

15 20 25
L/m

P12 759 ) K BE
Fig.12 75° lateral gray image

15 20 25
L/m

& 13 75° & Jri JK &

Fig.13 75° caudal gray image

H 0 A0 B BE TG AT LA, TR T R R 14
AR ARFEA BERE | REA ROt S CHLREHR, k5] 1
TUSHY AR R o TR D A R R 1 14

— H=5000m,V=0.6 Ma
H=9000m, V=0.6 Ma

80%r = H=10000 m,?=0.6 Ma
---H=5000 m,7=0.8 Ma
70% == H=9000 m,V=0.8 Ma
=== H=10000 m,¥=0.8 Ma
o 60%|
B
w 50%¢
.2
40} |
30%| e
20% L . . ) : . P
0 20 40 60 80 100 120 140 160
Angle/(°)

Pl 14 1T R T A L R A i 2R

Fig.14 Angle characteristics curve of surface source decoy
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R1YBEES00m, & E 0.6 Ma
Tab.1 Initial height of 5000 m, speed of 0.6 Ma

Launch angle/(°) 30 45 60 90

RSWHESEE 9000m, iE E 0.8 Ma
Tab.5 Initial height of 9000 m, speed of 0.8 Ma

Launch angle/(°) 30 45 60 90

Miss target/times 785 1062 1567 963

Miss babilit
15 probatiiity 30.3%  53.1%  78.4%  48.2%
in simulation

Miss probabilit
155 Probabiiity >36% =50% =72% =45%
in reality

Error 9.2% 6.2% 8.9% 7.1%

Miss target/times 756 1086 1277 895

Mis; il
fiss. probability 37.8%  54.3%  63.9%  44.8%
in simulation

Miss probability 550 =520 =60% =429
in reality

Error 8% 4.4% 6.4% 6.7%

R2VMBEEEIOm, EE 0.6 Ma
Tab.2 Initial height of 9 000 m, speed of 0.6 Ma

Launch angle/(°) 30 45 60 90

Miss target/times 967 1029 1356 953

Miss probability 48.4%  51.5%  67.8%  47.1%
in simulation

Miss probability =45% =48% =63%  =44%
in reality

Error 7.4% 7.3% 7.6% 8.4%

% 3 W EE 10000 m, & & 0.6 Ma
Tab.3 Initial height of 10 000 m, speed of 0.6 Ma

Launch angle/(°) 30 45 60 90

Miss target/times 829 1074 1 482 1 063

Miss babilit
155 Probabiiity 415%  53.7%  T41%  53.2%
in simulation

Miss probability >38% =50% =68% =50%
in reality

Error 9.2% 7.4% 8.9% 6.3%

R4 WMBEEES00m,EE 0.8 Ma
Tab.4 Initial height of 5000 m, speed of 0.8 Ma

Launch angle/(°) 30 45 60 90

Miss target/times 763 954 1543 924

Miss probabilit
155 provabiiity 38.2%  47.7%  77.2%  46.2%
in simulation

Miss probability p50 S50 =729 >43%
in reality

Error 9.1% 6% 7.2% 7.4%

£ 6 ¥tEESE 10000 m, iE E 0.8 Ma
Tab.6 Initial height of 10 000 m, speed of 0.8 Ma

Launch angle/(°) 30 45 60 90

Miss target/times 846 1 153 1 346 751

Mi babilit;
1is8 provaditly 42.3%  51.7%  67.3%  37.6%
in simulation

Miss probability >40% =53% =64%  =35%
in reality

Error 5.8% 8.9% 5.2% 7.4%
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