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Quantitative evaluation of laser jamming effect

on photoelectronic imaging system
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Abstract : Photoelectronic imaging system is regarded as the eyes of human being in the modern warfare, so it has been

widely used in the military fields of target detection,fire control and precision guidance,et al. But photoeletronic ima-

ging system is easy to be jammed by laser, thus the precise and quantitative evaluation of interference effect is a signif-

icant procedure for the research of interference techniques. A comprehensive simulation evaluation system can be es-

tablished by utilizing the corresponding evaluation methods, which can shorten the lead time of interference equip-

ments and reduce the development cost. The evaluation methods of laser interference effect at home and abroad are

summarized ,and the future research directions are discussed and outlooked.
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Fig. 1 The new tactical laser weapon developed by U. S. Navy
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countermeasure simulation system for each country

X JCHET RS

TN 25 L T T A RGE (AFEWES)
R | A B EhH A RS R S () F 0 (ASC)
TN 2 S ' P ()5 L5296 % (SIMLAB)

s | TNO BFSEFr kil A S5 SR S Mg T PTG R 5S¢

TR | AR AT AR (NTCS)

Tt | 204NN SRS T IR PERS R 4T (TACST)
Yeld | LA s S LA R Al R 58 (MANPAD )

A VF 2 FH o ARG L BT R T
— 2 WS, (EAL T B 55 A ST AT, 7 28 TF SCHK B

R DLE T I A O H N BT O L AR
GERIAORAGE o T 1% 48 2 A 28 1 SCHR 2 2 3 05 5
MK AR GE Y B R HESE 2 B D RE S BEH R
SFMEATIE , SO 7 fA7 B A9 5 B ] A UL 0
e i 22020
3 REERE

ML A AR BT O i 1) 5% T 06 906 L Ak
BRGSCR VAL I I OH T B R A DUR &, BF T
N GURFOR MR 22 1 SETETICAE T X BOE TR
ALY 23 M7 b, I 0 0 Sk 28 R B UG RO T
PHCR B PEAG 75 o X — s A B AR , PR O o g
e T NHRALGE 1) e v AR 28 4t i 2 2 T L e A
T HDOEH AR R G, AR G0 e 2 1 RROWLI A 5% B
H LA AL 2B 2 — R R, SR el WA 5 AL
i AEL A Sh AL X 2 PR AR B BT 20 M RA
Wio BTLL A6 BOE i AR S Ot HL SR A 58 RE 1 35
15 Z A1, WOE 0T B R & GE i AR OR
ERABAEN R ARG R R L BOE T
RORALS, BUAR 22 0 T R 5 1) o e 2, 3 2K
WL 5% 388 2ok PR R AT e A 2 00 R0 J31) ) wfe J3E
MR, RGN B IR AR GE B R4 H s A sl
FOBRER (9 TAEPERE AR, IR e, AP R 14 £
BEXHOLTIOE A B R B BEAT PRAG = — 4%
T AR AL

SE 3k :

[1] LIU Songtao, WANG Henan. Research on evaluation
methods for electro-optic countermeasure effectiveness
[J]. Electro-optic Technology Application,2012,27(6) :
1 —7. (in Chinese)

XURSVE , 5. X BURBCR VAL It sE (I ] 6
BB AR A ,2012,27(6) .1 - 7.

[2] LIU Songtao,GAO Donghua. Opto-electronic countermeasure
technologies and their development [ J ]. Electro-optic Tech-
nology Application,2012,27(3) :1 —9. (in Chinese)
XURATE , miARAR LXK H R LT ]. St 4
AR ,2012,27(3) .1 -9.

[3] Sergei A VAKIN, Lev N SHUSTOV, Robert H DUN-
WELL. Fundamentals of electronic warfare [ M ]. Nor-
wood ; Artech House ,2001.

[4] GAO Wei. Evaluation method for jamming effectiveness on
electro-optical imaging systems[ J]. Opto-Electronic Engi-

neering,20006,33(2) ;5 — 8. (in Chinese)



ot 5 4 s

No.10 2016

HE S2AE OLH R RGROE TICECRE BT ik

1187

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

o L X R R G TIRBCR AL T[] o
T#%,20006,33(2) :5 8.

A Durécu, O Vasseur, P Bourdon. Assessment of laser-
dazzling effects on TV-cameras by means of pattern recog-
nition algorithms[ C]. Proc. of SPIE,2007 ,6738:0] — 1 —
0J -9.

A Durécu,O Vasseur,P Bourdon. Quantitative assessment
of laser-dazzling effects on a CCD-camera through pattern-
recognition-algorithms performance measurements [ C ].
Proc. of SPIE,2009,7483.0N -1 -0N -11.

N Hueber,D Vincent, A Morinb. Analysis and quantifica-
tion of laser-dazzling effects on IR focal plane arrays[ C].
Proc. of SPIE,2010,7660,42 —1 —42 —12.

D H Titterton. Application of laser technology to optical
countermeasures[ J ]. The Imaging Science Journal 2010,
58:286 —295.

A Durécu,P Bourdon, D Fleury. Infrared laser irradiation
breadboard : dazzling sensitivity analysis of a HgCdTe focal
plane array[ C]. Proc. of SPIE,2011,8187:0K1 —0K10.
GAO Weiwei. Assessment and simulation of the interfer-
ence effects of laser on infrared imaging system[ D ]. Xi’
an; Xidian University,2010. (in Chinese)

LB ZLAMRR RGO T YL KGR 05 L5 ORI
LD . P42, VU2 T RHR Y, 2010.

ZENG Kai, YANG Hua,ZHAI Yue, et al. Quality assess-
ment of photoelectric image interference [ J |. Journal of
Electronics & Information Technology, 2011, 33 (9):
2164 -2168. (in Chinese)

WMEL, e, B, A Dt R T I R B A Al
[J]. BT 5Bk ,2011,33(9) ;2164 —2168.

CHE Jinxi, WANG Dong, ZHANG Hengwei, et al. Influ-
ence of laser parameters on jamming effectiveness of IR
imaging system [ J]. Journal of Applied Optic,2011,32
(5):992 -997. (in Chinese)
TS, AR, AR, . WOLS BT LA R 52
TR wp LR AT FT [ ], N e, 2011, 32
(5):992 -997.

RUAN Jiangyang. Research on the performance prediction
of infrared imaging system based on laser interference
[D]. Xi’an;Xidian University,2011. (in Chinese)
BTILit. WOt TN LM R GEPERE B MFFE[ D ]
VG2 P2 T RHI R, 2011

ZHANG Fangfang, RUAN Jiangyang, WANG Xiaorui. Re-
search on the performance prediction of infrared imaging

system based on laser interference[ J]. Electronic Sci. &

[15]

[16]

[17]

[18]

[19]

[22]

Tech,2011,24(9) ;149 — 153. (in Chinese)

K597, BUiLE , EREES. WOE T T LLAMR R gt
REFUMATFE [T ], TR, 2011,24(9) 149 - 153.
ZHANG Jingyang, WANG Haiyan, LEI Wei. Fuzzy evalu-
ation of jamming effect of pulse laser on CCD array detec-
tor[ J]. Laser & Infrared,2011,41(4).421 - 425. (in
Chinese)

SRSPH, ez R B0 T m M CCD 528 /Y
BOWIPEAL[T]. WO 2158,2011,41(4) 1421 -425.
LIU Yanyan, ZHAO Yingchao, HU Tao. Quality assess-
ment of laser disturbing images based on wavelet transform
[J]. Laser & Optoelectronics Progress,2012,49 ;111001
—1-111001 - 7. (in Chinese)

XU X, WV BT/ INER SR B0 TR
BRI ] BOt 5Ot 7 R, 2012,49:111001
-1-111001 -7.

ZHONG Lin. Simulation research on the interference
effects of laser on infrared imaging tracking system[ D].
Xi’an: Xidian University,2012. (in Chinese)
Pk, HOETILLINR G R ER RGO 15[
L VL T RHEOR 2012

SHAO Li, WANG Yafu,SONG Wei. Research on CW la-

D]. g

ser jamming CCD imaging [ J ]. Laser Journal, 2012, 33
(2) :38 —40. (in Chinese)

HRSL TSR, R AT HELEHOL T CCD sug e [J].
ot ZR,2012,33(2) .38 -40.

SHAO Junfeng, JT Tongbo, CUI Shuang. Assessment of the
jamming effect of 532 nm continuum laser dazzling TDI
push-broom camera [ J]. Journal of Spacecraft TT & C
Technology,2013,32(5) :458 —462. (in Chinese)
AR, T MM, £ FE. 532 nm FOLXT TDI 28 F4 4141
LT IRRCRIEAG [ T]. RAT #4227 41, 2013,32(5)
458 - 462.

QIAN Fang,GUO Jin, SUN Tao, et al. Assessment of la-
ser-dazzling effect based on weighted wavelet transforms
[ J]. Chinese Journal of Liquid Crystals and Displays[J],
2013,28(5) ;781 —787. (in Chinese)

BRI7, 3880, INAF, 45 T/ NI B O T RCR
PEAR L] WS 2R ,2013,28(5) 1781 - 787.

Che Jinxi,Li Zhongmin,Gao Bo. Evaluation method based
on the image correlation for laser jamming image [ C ].
Proc. of SPIE,2013,8907:0U -1 -0U -9.

Li Gang,Li Li, Shen Hongbin, et al. Quantitative evalua-
tion of high repetition rate laser jamming effect on the

pulsed laser angefinder [ J]. Optik, 2014, I[JLEO -



1188

5 RS AN

746 %

[23]

[24]

[25]

[26]

54184 .4.

YU Ning, LI Junshan, WANG Xinzeng, et al. Research on
electro-optical countermeasure of simulation evaluation
system[ J ]. Si Chuang Ordnance Journal,2011,32(5):
5 - 10. (in Chinese)

RTL AR, O, SF LR X B BRI
(3] PSR Toe 4, 2011,32(5) =5 - 10.

WANG Zhongwei, SHEN Hao. Overview of laser warfare
simulation test system[ J ]. Infrared and Laser Engineer-
ing,2006,35(S) :344 —349. (in Chinese)

FUEEE, B WL P K R G Liak ], 204
SO TR ,2006,35(S) 1344 —349.

Jan Berggren, Ralf Kihlén. Model for simulation of IR
countermeasure effect on IR-seeker/missile[ C]. Proc. of
SPIE,2004,5615 .72 - 83.

Wim de Jong,Frans A M Dam, Gerard J Kunz, et al. IR
seeker simulator and IR scene generation to evaluate IR
decoy effectiveness [ C ]. Proc. of SPIE, 2004, 5615;
100 —111.

[27]

(28]

[29]

[30]

James Jackman, Mark Richardson, Brian Butters. Model-
ling a man-portable air-defence (MANPAD) system with
a conical scan two-colour infrared (IR) seeker [ C].
2011,8187:0S -1 -0S -8.

ZHANG Jiyong. Photoelectric countermeasure simulation
test system[ J . Infrared and Laser Engineering,2010,39
(6):1124 —1128. (in Chinese)

SRR TS SR A O A R LT ] 2050 53008
T f£,2010,39(6) : 1124 - 1128.

LIU Zhijing. Electro-optical jamming technology and jam-
ming effects stimation [ D ]. Changchun: Changchun: Uni-
versity of Science and Technology,2012. (in Chinese)
XA OEH THIEAR K TIBCRIFAG D] KEF: K
BHTRE,2012.

SHI Kuang. Simulation methods of shipborne electro-optic
countermeasure combat[ J ]. Ship Electronic Engineering,
2012,32(10) :135 - 136. (in Chinese)

. MBS RGN BT L] R
M L#%,2012,32(10) ;135 - 136.



