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Optical system design for laser directional infrared countermeasure

HU Bo, TAO Zhong, QIN Chuan, ZHANG Jingyue, SUN Wu, LI Ming
(Xi’an Institute of Applied Optics, Xi’an 710065, China)

Abstract: According to the development demand of miniaturization and lightweight for airborne photoelectric
weapons, an infrared and laser system was designed with the common optical path. The infrared waveband of
the system was 3 um~5 pm, and the /' number was 2. The surface array detector with a medium wave of
640%x512 pixels was adopted, and the pixel size was 15 umx15 pum. The laser emission and infrared optical
path used the common telescopic system. By using cubic prism, the scanning in the range of azimuth 360° and
pitch 0°~90° was realized by optical system. The common optical path design could reduce the size of the
mirror and lens in the optical path, which had the characteristics of compact structure and small mass. It was
focused on the problem of introducing the laser back scattering by the optical elements in common optical

path. The joint optimization method of CODE V and LightTools was adopted to avoid its influence, which

could ensure the good imaging performance of optical system.
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Fig. 4 Scanning scheme
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Fig. 5 Schematic diagram of common-path optical system
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Fig. 6 Structure diagram of optical system
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Fig. 8 Optical path diagram of infrared system
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Fig. 11 Flow chart of optical optimization
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Fig. 13 Data before optimization
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M 13 FE 14 0] LAE HY, 38 40010385 15 B
S50, RENE I /N IE A BT A A5 5 10 06 BE
S, HE A BB 2 T 04 i R R S8 (A A TR,
TN 5.08x107° W K & 3.05x10° W, - #{H
M 7.36x107 W/mm’ FEAIK R 4.39x107 W/mm®. Fi| H
CODE V A LightTools 2 4~ & i+ 4k 14 8% & 1t 1k,
CODE V flifb & Gt i {4 Pk g, LihtTools AL A6 GLL

o, A B R BRI AR A PO CRES o & 13 FIIAT 14
A B S DA s B, e — Rl it R, AR K
AR S B TR 25 1) 2 BOR B 5E

4 Z5ip

AR SCHE T IO 1) 2T AR 4 00 & TR
W T —EHOta M OO R 5 . RO
AR N RS AR a7 W N Wi I
e R H L AR RIS R G, RSO
RS, I BA RO RS TR R, e &
G HARBUN, B r R A, 35 T AL & 1
i, 1Ak, B2k F CODE V Al LightTools B
GARACRY Tk, SR R/ IV R B Y SR 2k pi Ak, T
(SN O 8 TRIFAR N KL B s A ML STIEAN
AN I G REAS 32 5]

SE k-

[1] CHU Xuelian, QIU Zhen’an, ZHANG Yuansheng. Exper-
imental research of infrared detecting system disturbed by
mid-wave infrared laser[J]. Infrared Technology, 2011,
33(8): 440-443.

W23, IR, SkoTAE . TP AN X LT AR I R 5
BT IRREATIE 1], ZLAMER, 2011, 33(8): 440-443.

[2] SONG Bo. Development of the helicopter laser direction-
al infrared anti-missile[J]. Ship Electronic Engineering,
2011,31(4): 28-31.

K. HEFHLEROCRE LTI R E AR K [T]. LA
FLF T, 2011, 31(4): 28-31.

[3] CHEN Chen. Development research on directional IR
countermeasure technology and equipment[J]. Electro-
Optic Technology Application, 2015, 30(2): 3-4.

WRIR. ZLAME XRG4 1 R RAITFT (1] g
ARJWH, 2015, 30(2): 3-4.

[4] TITTERTON D H. A review of the development of optic-
al countermeasures[J]. SPIE, 2004, 5615: 1-15.

[5] CHEN Defu. Development of abroad directional infrared
countermeasure technology [J]. Tactical Missile Techno-
logy, 2011(2): 123-128.

VR . EANE [0 ZLAM iR AR 1 & R (7). R T3
&, 2011(2): 123-128.

[6] CHEN Jiao. Optical design of a catadioptric system for
both visible and IR spectral[J]. Journal of Applied Op-
tics, 2014, 35(6): 36-40.

WRIGE. T I S LLAMRGB B AT BOL: R geiseit (1], B ADG



REHG2: 2021, 42(3)

1, S T HOGE AL B RO E R

. 403 -

[7]

[8]

(9]

[10]

[11]

2%,2014,35(6): 36-40.

AN Liansheng. Applied optics[M]. Beijing: BeiJing Insti-
tute of Technology Press, 2002: 73.

LA W DG ML db st JE st ET R AR AL,
2002: 73.

PENG Junwang. Making high-precision cemented cubic
prism[J]. Optical Technique, 1992(3): 39-40.

SRR RS S BB T ] b E R A,
1992(3): 39-40.

JIAO Mingyin. Optical design of searching system using
480X6 LWIR detector[J]. Journal of Applied Optics,
2012,33(6): 1011-1012.

FEWIEN. SR FH480x6 TR IR LLAMRIN &7 I3 2O R S
B [I1. BEAEAE, 2012, 33(6): 1011-1012.

HHPT B, JCVD H, FIMV §, et al. Development of a mid-
infrared laser for study of infrared countermeasures tech-
niques [J]. SPIE, 2004, 5615: 27-38.

LI Haiyan, ZHU Min, LU Hongyi. Off-axis laser disturb-

ing CCD imaging guidance weapons[J]. Infared and

[12]

[13]

[14]

[15]

Laser Engineering, 2009, 38(1): 66-69.

2R, AREL, U S I AMEO X CCD LR iR
A HIRIIE (0], 205 530 T AR, 2009, 38(1): 66-69.
CHANG Weijun, GENG Haifeng, TENG Guoqi, et al.
Primary ghost image analysis of imaging system based on
CODE V and LightTools[J]. Journal of Applied Optics,
2017, 38(2): 281-283.

WA, Bk g, % E A, 5. 5L T CODE VAl Light-
Tools 15 22 GE W) 9 A% 23 1), 2 DG, 2017,
38(2):281-283.

FENG Guoying. Locating the near axial ghosts in the high
power laser system[J]. Acta Optica Sinica, 2003, 23(5):
632-635.

E. SRR G R AR R TR [T]. 0%
2£42, 2003, 23(5): 632-635.

ORA. LightTools reference manual version 8.4[M].
USA: [S. 1], 2016.

ORA. CODE V Reference manual version 10.8[M].
USA: [S. 1], 2016.



	引言
	1 光学系统方案
	2 光学系统设计
	2.1 光学设计
	2.2 设计结果

	3 激光散射分析与优化
	4 结论

