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Survey on airborne surface-type infrared decoy

Jia Lintong, Tong Zhongxiang, Wang Chaozhe, Ma Bang, Wang Biao
(Aeronautics and Astronautics Engineering Institute, Air Force Engineering University, Xi’an 710038, China)

Abstract: IR guidance weapons, especially IR imaging guidance weapons, has brought great threat to
modern aircraft. Airborne surface-type IR decoy is an effective countermeasure to jamming IR imaging
guidance weapons. By analyzing the principle and disadvantage of IR imaging guidance, the jamming
mechanism and efficiency index of airborne surface-type IR decoy were researched. The active weapons
of airborne surface-type IR decoys was summarized. The recent research and manufacturing technology of
airborne surface-type IR decoys, including pyrophoric foil IR decoy and pyrophoric liquid IR decoy, were
also introduced. The present research condition of IR decoys’ jamming effectiveness was summarized in
the respects of experimental research, simulation research, simulated images, jamming strategy and so on.
Finally, a simulation project on the jamming effectiveness of the IR decoy based on exploratory analysis
was brought out, which can give the jamming strategy with the integration of the different elements.
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Tab.1 Jamming mechanism and strategy of surface-type IR decoy in different guidance moments

Working of IR seeker

Jamming machanism

Withdraw the physical

Identification stage .. .
characteristic of target picture

Release the IR decoy continuously to form an IR radiation cloud and
blend with true target, constitute the target information together

Release the IR decoy quickly form an IR radiation cloud, leading the IR

Centroid tracking
Track stage

Correlation tracking

Forecast tracking

seeker to the radiation center

Release the IR decoy to cover the whole or part of the target, making

target information different from the matched model

Release the IR decoy continuously to break the usual tracking into the
forecast tracking, compelling the IR seeker to research the target again
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Tab.2 Active airborne surface-type IR decoy of American

Name Type

Size/mm Mass Dispenser Equipped aircraft

MJU-50/B 25x25%2006 340 g
Pyrophoric foil IR d AN/ALE-40/47 A-10,C-130,F-16
yropaoric fot ceoy MIU-51/B  25x52x206  730g
MJU-5188 AN/ALE-39
P horic liquid IR D36x1 190 F-1 -130
'yrophoric liquid decoy MIU=-5130 36x158 0 g AN/ALE—47 8,C-130
Complex IR decoy of point source and surface-type MJU-48/B 25%52x206 585 ¢g ALE-47 F-15,C-5,C-17
Escort free-flight infrared decoy MJU-39/40B  52x65x260 - AN/ALE-52 F/A-22
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15 B br iy 21050 5 55 %
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7 B E ) 0 SR W, AN S TR 0 475 O it T
JEEE R I PR BT | R 28 T 58 00 35 15 & S I BIL O O
] | & ST 1] B AR S BRI A LSS & o T X i
1) 0 5 W 455 AL 14 HIL B0 Rk

C.R. Viau $& i 38 o 5255 R % 05 5 07 e Ahsd m
VX ULl Al S S ROCR , kMR R A
A] {5 %4459 Ernst-Christian Koch,M. A. Richardson,
J. Berggren R. Kihlén &5 A3 5l A [6] Jy I #4571
WFE, 3 T 5 0 H bR A I L A0 R A B R
HENT T ANPGRS, AT LR AL N TR
TS w1 RS, R TR B A T A AR G SOk AT
SRA D R ) 2 6T AL A AL 2 T R 2T A0 5 T T R OR
W ) AIF 5 AN 22 WL

S = N DO R = AT R 7 e R e s S
FEVE AR (5 30 b 6 T TP SR ws i i s b i
T e A BT X H B R R AE BFSE T A TR B B AR
T 5 21 A1 5 THO0E B A% i 52 SR 50 T I iR
X CSF LI AGM—65D 358 fa1] 4 T ) A O
Z1 AN X P AL A AR B 30 v i iy ik, JF HEAT
TR Ay Hr PEAR Y A5 AT LA Sk AL A T R 21 A0 5 T
TR HE T —E A

Rk R E = EA RSN, HT
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A3 BT AS 6] 2 500 25 S 0 5% Wi O 38 AT U 43 BT
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(Ginax=Giin) + Grin (10)
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B W4 RAL A RHLIE Y E R 2L AN B R HLE Y
AW N S 9 RS AS T W Y = B U ol RN U N
HAREWMT .

(1) Pl m L 45 M . R ST 25 mmx25 mmx
206 mm , T i 340 g, £ i # B 20~40 m/s, £ ik 7
] 2 BT H b CALm b, B E bR 0.1s, R RIS (R
0.4,0.5s 5 B 55 K5 5538 B 5 B 2 200 W/st A T
Hf ] 3

(2) £LAMES S 5. A2 45(10 000,0,0) (B A7 . m),
HE 500m/s, B AEEE N 11 m, TAE Bt 3~5 wm, 1L
Yl 3°x3° A 0° MM 00, Rl i B AR AL

(3) ML : 247 (100 00,10 000, 0) (A7 . m) , 3 J&
200 m/s, KV B 2 ®AT, J5 ) X Bl AE 1), £0 81 46 5 o
JE 1050 W/sr(1IE )5 J7)
5.1 FRigit
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U VE B0 R B | 5 U B A 35 1 B e B 7 O
@ ERNS L P Tl L N o W N E
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LG AL AL AR, 75 & B A [R) AL 3l 14 R L
B4 7 % LA TE AL Bl BEAT 43 A1 43 53] DL 2 AL
K EAR 300 m BT HL S AR 500 m BT AL ) S B
iy N

RIGEARNEZWEF

Tab.3 Experimental factors of simulation

Simulation factors Values Unit No. of factors
Release velocity 20,25,30,35,40 m/s 5
Release numbers 1,2,3,4 4
Release times 0,0.5,1,1.5,2 S 5
1,2,3,4,5,6,7
Dist f missile 7 T
istance of missile 8,0.10.11.12, km 15
and target
13,14,15
0,15,30,45,60,
Attack direction 75,90.105,120, (©) 13
135,150,175,
Manoeuvre elusion 300,500, m 3

XFFRPA T E R TR A, R 5x4x5x15%
13x3=58 500 i B 5 % .
52 AR

T E T RS WA Z 0. XTI
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R=R'-d (12)

d=N/3LxHxW/4m (13)

(L H, W20 50 R CBLR A B RAT e B R
SEPRAEOL A, DR 2T A8 T T P AR BE A9 52 i (R
FRZ A BEHLYE SR 5B K2R A8 b B Ho A8 BoxE
THRALRE W] LA — E £ TN IE A TPk
P KFRN .
p=1- M

\ Lau

AP Oy T A Ny 1 i H AR S 305805 N
NI R S R B UK

N1 Hr AR R PR RE A R, ikl LA
PEATHURME > B, BE Sy A @ A SR N TR A
KA B P7 B T5 58 sy 1 fy 03 B R Sy 1 30 L 2 2k
W) UKL, 58 S ry=syl (syfy) , WER i A 92 36 IR 19 i
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