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Jamming of the amplitude modulation infrared seekers
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Abstract: The threat of the IR guidance missile is a direct consequence of extensive proliferation of the
airborne IR countermeasure. According to the operation of the amplitude modulation reticle system, the
principle of the laser disturbance on modulation reticle was analyzed and the numerical simulation used
MATLAB based on a rising-sun reticle was done. When the ratio of jamming energy to target radiation
increased from 1 to 10, the azimuth error changed from3.6° to 14.4°and the misalignment angle error
changed from 2.4° to 10.8°. When the jamming angular frequency was equal to the carrier frequency, the
azimuth error was 151.2° and the misalignment angle error was 28.4°. The results show that simply
increasing the intensity of the jamming light achieves little. It will increase the received signal strength of
the amplitude modulation reticle system and the target will be more easily exposed. A slow variation of the
amplitude will warp the azimuth information received by the seeker, but the target can’t be completely out
of the missile tracking. If the jamming signal’s angular frequency is close to the carrier frequency of the
reticle system, the seeker will can’t receive an accurate signal and the jamming can be achieved.

Key words: airborne IR countermeasure; photoelectric homing; AM reticle; jamming mechanism

W FS B #1:2012-10-05; f&iT A #3.2012-11-08

BE4TH. BEE SR E [ I8 (SKLLIM1004) ; B A7 K 75 4 3 5 4> (2011JT0006) ;
WA B R R TR H (20126015)

YEE B A . 807 (1987-), 4 Wit/ | 322 DS SO B B J T A9 5T, Email :gfmail @yahoo.cn

SImE N 2 (1964-), B B AR RN, WA NS HOE S W O LR O TR BT



mailto:Email:qfmail@yahoo.cn

1433 ik TR

% 42 %

0 5] &

MLERLLAM X HL B AR SR Ry T R 21 A0 il - 5 i
i T e JRe AR R B B AR R TR, 2D AR ) — R LA
T RHLRIA N T E bR, FCML AR SRk By e — i
y 2~5 pm, Kk, W] DUR FH o B 0 IIO6 T 30
HEAT TR,

H T L0AM AR T R B R M BE AR, AR 3%
VAR A i, s LI o DR A S o 1 BT
WHGR A , B AT 3T R B L0 Ak 5 IR T T
5 [ ) %) J o) R s ) 1) < P G R S LT A b X 28
S A oAb 3B ST A R A A R IR R G s
BRGNS LAR R 35 a8 AL T L U BT
£5 (AFEWES) JF & T MLk 41 4 % 1 T e WL EE R 5 L
PEAL AR BEGE , 168 & 8 T 22 10 £1 78 X Hit (DIRCM) &
S5 M S ik U 2L AN ST (ATIRCM) R 48, IR AR T
SO BOBOEXT RS B R G0 THALER, HI AR
W EABEFE N AR, 2010 4E H Rk K B LT
K JH R PO A X HgCdTe #4800 %% #E47 13 3 T3
SO AR [ PN AT M it B O T 1 i =
BRI R G R SR E R, X TR EE A
TE BT, T T R X R i A o A R TR LR RO

SCHRIE H TR i =S o B, AT
R RS0 TAEREE ] MATLAB 5 B 17 458
5 BRGS0 B 22 L (R L) AR TS 5 5 3
WG SR . MR AL AS A 4 Fh PR B0 T
PH S R G T R TR

1 ANEE 6 &2 TIERIE

ZLAN ZR G 0 A4 9 ) SR AR 22, 5 o 5
23073 77 7 S e 29 A X R AR =R 5 2R ik
gt 2 7R BRER R S AR GE T I i £ 32 2R
i AARAYALE, R F AR 8007 A5 B3 5l T AR
B, DA &5 R 2205 5 R 3l BRBR AILAG BR R B | 1t b
A DB BR R AT SR R A, B s ] g

s ] B ) 8 ) 28% 080 ) DX 0 XA R,
DXy 375 S MIAS 325 S5 1) B 2 R 45 S B I, o IX ]
Bt F RS RE R B —2F R — R T R
S T S U B4 1 I AR VA R e 2 b |
o AR R G BB A AR A i S
T ERE , IXRE ARG A 2 i RE At Bl 4 ) 2
(5% Ffy I A2, T2 B e J3E 81 90

B I i 45 DA AR o IR L E RS, H AR AR A
N RER AT RIS R AR S WYIRTE AL A
ORI p, 0 750, W HARR S R
F 25080 4 25 T S g 8 o e A =X

F(t):;—F+F 2;, Bn%zr‘—zlsin(nemwt) (1)

B,=2 | =(u)sin nudu )
™ 0

X F A SRR J.(n2) &L nZ RS EE— 26
— Bt D1 ZE 7K R Z=61 p; m(u) 2 R GE I E I R B

24 b B s 2o 9 ) DX 75 P 2 90 i R A
B, 53 AN 175 W R AR R i RE R A /) 2 A o 2 )
RE R/ NBE IR SRR i AR L, Y F ARG a2
WX i B AR 2 12F , PRt P B A — 1
BB EI,  FRR R B0 BE T B ] B 32 30 1 04
H T T SRR SR G 2 i A R L B R ARk
AR VR T D W BT AU H o BO RN, ARSI AL
FTRLHIWE L 6 B R/ e &A% 3 HARR A B2 A5 B .

2 FHIEHZ RGBS

SCH LR H TR A ] 45 MATLAB {5
BT F T R ) 28 0 R RORT 8 ) 2 T T A A
THEAE 5w AP 0 % 15 o

0 H TR R R 1R, B HER R
STRRIX, P g 8 RS 25 4 B A Bt TR 4% 5 L
SRR A ; F 2R A 205 X, S T R SR
HopR TN S NS R T I B SV A A DR X T

A

18 B T B R ) 2
Fig.1 Illustration of rising-sun reticle
PEAOC R GF R BRI 8 L), SR — R
ANIB R, o LA S 2 U ) LR RS L S8 B AR R
et p LRI i 0 B fk R nl IAOME 2, A
S B R J7
R AR T TG OLT AR U7 54T 2 1) 4



% 6 21 B FECABXLFI kTR 1434
HES I NE 2(), BRI BFrffs 28 H & MATLAB Hily . @=2-pi-rand, [ 3(a)~(d)i i Fb45, 24

REMEES, IRIEE S MR E S, KM
i p=fxtanAq 138, f A RGN, Ag S5 HEIE S
A X B K 22 8] 95 8 M 2R AR SR R i 28 K=U el U,
FEA U A5 10 B R BRAEL , U 2 B ARGS9 B
e, W SEMEGE SR, BT AR R H ARG
() 25 4 p LA RO 7 07, A2k an &l 2(b) s

(&) Maodulation signal
L1.1]

I —— M ——AMMA——AM
J'::l 0.5 1.1 1.5 2.0 2.5 3.0
Filtered s gnal

o W WA~ A

1] .5 1.0 1.5 2.0 2.5 in

Fin

Envelope detection siygnal

i ik 1.0 1.5 240 10

Time's

10

08}
[=Ea
-é 0.5
E 0.4

0.z

I:I I'hl L 1
] 0.3 L] 0.5 1.0

Misalignment angle/rad

Bl 2 Jot 4 B iR dlE =

Fig.2 Target modulation signal with no jamming
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