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Simulation research on jamming efficiency about the smoke
screen against infrared seeker

HUA Chao',LIAO Shou-yi' ,ZHANG Zuo-yu',LI Rui*, CHEN Hai-yan’
(1. Rocket Force University of Engineering,Xi’an 710025, China ;2. China Airborne Missile Academy,Luoyang 471009, China)

Abstract: As an important means of interference, the smoke screen played an important role in countering various
types of precision guided weapons. In this paper,based on the influence mechanism of smoke screen interference on
the seeker,the influence of the smoke screen on the performance of the infrared seeker is analyzed from four aspects:
smoke screen transmittance ,smoke screen radiation ,smoke screen effective shielding time and target area shielding ra-
tio. Combined with the semi-physical simulation,the quantitative test was carried out,and the scientific and reasona-
ble test data were obtained. The accurate evaluation of the anti-jamming ability of the infrared seeker under the smoke
screen interference environment was achieved.

Key words: the interference of smoke screen;infrared seeker;semi-physical simulation

il

1 3] TR FR B — R T 2 e A

W TV — R B SO SR R B, TR ORI BORE , 0l 2 7 38 o A 4 fRORL I
TELAE R DDA P 2] TARF EZMME . el BN B U, DT Bl A i e, T 5
PAA LI AR Bs XCIOR RE L BE , THORT B 2 W 2050 51 Sk i 48 00 FRU B BE 7 , a8 B4R 4 H A5

3T, T 4 S B 2R H AR 1 H
M i — JBC A R 5 o T RO 4 R, TR AN [ AR T X e 2 AR 3 51 K 1 R o A

HEETH M54 H (No. 201601U8001 ) ¥ | .

EE® T4 (1993 -) 5 B0 A WFFET7 8 8 ST 55 o E-mail : huachao1993 @ foxmail. com

SUBE ST L1974 =) 55 B, WL A, LS BRSO RAT S RGBS O L, ALK T 5 2 . Email
lsy_nudt@ sohu. com

5 B #7:2018-05-23



218 5 RS AN

B4 %

JEASAR], LLELAR G 51 Sk S 9], M 368 L 52 1 L
PR ORI B ARZL A 5 R AT IR A L Bl S
eSO 8 F bR 25k 5 51 3k A e S i 2>, Ok 1T 52 i
RIS H bR 0 375 0 15 s @A R B £ 51 e
SR T H bR AR T B A S W R AR B
JEE | PE L5 | Sk TE T X H AR BEAT IS ; O 545
R 70 20 i AL il , 2B 52 R 1 S 51 Sk 4R IR
B H AR

IR AR X LD A 51 Sk i A P AL, AT LA
o R AL T YA 2 B R E N MR T R M
RSN RPN E RN TS R S e P
el e H bp e — A s A i A, H AT ORI
I R] , A SRR 18] 55 J e X H AR B PR %)
RO, HSCHH e A S5CHE i P 1] 0 2 2 A A T 8OR
MERZ—.
2 WmETX

MR35 2o SR A MR AR e DI i A S e g
UL, BERELRG S WA e XoF H s 8 5 RO R AL L B 58 T
SIHETo AR4E Lambert-Beer i, 35 %) 4 4 14 7€
IHEE I AT AR N -

Tsmoke = ]L = exp( - aeCL) (1)
0

T e TR IE R, TC R A5 1 K38 3k M 1Y
SR BB R, BT R W em® 5 1) R A ST S
RS IR, BN W em? o, W ARHE R OE R
BB R m* /g5 C R MRS R, SR g/m’
LG A R, B0 m,

FHFE AR JoT i Wk B2 R G R BCF SR T
HHFEAE e — I B3 2o 38 33 2 38 1 KN S e 2
S 1PN E 7Y AR P ivg s PV R =57 U e S e (AREE| B
FERRPEIS, BEAE B3k 5 | Sk A R S R/, 25
Sxf H AR R BT B K T R, 2 BA T g 1k
FRSTRE RN T 51 Sk i RAUE BHE R, WAy H bR
(WEZLS PR SN PR 9 RS I DS (S Sy = /N
vy R
R=(Jr)?( 5D, - NA -7,

172

. (D*>1/2 .

1 172
[(w 'Af)”(V/Vn)] )
T o FAR 6 S 9 5, B W st m, RS
B R RN — Dy N T T KA AR AR,
J mm; NA 51 k622 RAEBUEALIE 50, HE#

RGO, 59— D7 9 IR A By
W BRI, SN rad s A O 7R
G I, AN Ha; VoV, A RGEWR L, B —

S # T, % B IER B RS
%&,EI‘JZ

T =T T i (3)

PALLAN AR 51 3k N B, B RE 2050 551 3k 45 33
SRMIABES L WA TP T R ML T 5] kA
PR R RIS R AN 1 FoR, B R AR bR Ml 40
B PR LN T SR E IR R

14000

cm * Hz -

12000

10000 f-------i-

#i/m

8000

6000

LLAM AR R

4K
s
=)
S
S

2000

0 i i i i i i H i i
0 01 02 03 04 05 06 07 08 09 10
JARETHRIE L

BT S o f IS S AR T A A R
Fig. 1 The relation of the distance of seeker to smoke transmittance
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Fig. 2 The contrast of target infrared image before and after

smoke screen interference
4 MREIERE AT E
JH % T8 TS 23 52 B PR 458 XU S R ] 149 52 0], A
T (AR B B ok 38 05 Bl A B TR) S T R A2 £k, DT 52

Wi JE 5 ) TR o e AT AL 2R S - 52 5 (1]
SERMEMR TR R EH N R Z — . R a]k
K UL 1 TR A

AT B AR s R R A MRS ) RIS
PRUEY BRI SREE) PIFPIEIE . LAA AR 5 o o,
EAR KR N R ML~ bRas Al [ O ), 1
B A 2Z )5 AR R AU PR TR MRk g™
R WA AT R A Ik e

2 2 n
QKueXp[_ (x —wt)” +y z ]

Clony y - 4Kyt + 1 - K,n*z" + hl
BB T AR+ ) (Kt ) U T(L 4 1/m)
(8)
K, = K, x 13.5°7 (9)
LR .
2
uk’z,
K, = 1
" In(2,/2) (10)
JEEF IR
K, wk*(n = 1)z " (11)

(7 =z7) (2 =n)*
A, Q Dy BN Y R B, Bl g5 K, R
AR FR A ) 85 0 Sy i R AR A TR, B Dy
s3 Ko 297K ¥ J7 1) i R B R B, B m; K
oz, R AL IR T R E BN my n
HRAFEEREE, BN —5u, 1 mmEALR
S K, B m/s s KO R T E, 0. 45
200 DL 20 53 90 Dy S U B 30 T S (%) b TERELRE BE  FRLE
Nz NS SR L m g S M R
U1, B Ry moghy SRy M S AT Y R B v R B
Hom,

TESEBR TS 5 0 5 v B 0 B A7 1]
b, AR AE (2 =0 ), I'(1 + 1/n) = 1 Ml 7, =
1B RS B R
X — ul P4y’
QKuexp[ —W]
w(4K,t +ry) (K,n’z) 7t + b)) "
(12)
DL, B M R R R 242 10 m, /i h
4 m,l m EARPEHRGE R u, =3 m/s,u, =1.5 m/s,
BT S5A AE L, n = 1, b TEDHEDRE B2 0. 015, &4
Ity 1000 g, K, B 70% , SR Ot R B TR
GRS ey = 13w/, MUAREEVE I J 35 3
ARBI [E) A AL AN 3 R o

C(x’y7z’t> =



220 5 RS AN

B4 %

o
w

TR (gm™)

i i i i i i
0 10 20 30 40 50 60 70
JEFE 5 B2 R]/s

P 3 AR 2 I ] 2 Al i £

Fig. 3 The curve of smoke concentration over time
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Fig. 4 The curve of smoke transmittance over time
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Fig. 5 Semi-physical simulation test chart of injection seeker
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Fig. 6 Target infrared images with different area occlusion ratios
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Tab. 1 The recognition probability of different area

occlusion ratio to a certain landmark
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