12 2 Vol.12 No.2
2019 4 Chinese Optics Apr. 2019

2095-4531(2019) 02-0256-09

1 2 3 3 3 4% 4 3%
(1. 100038;
2. 471000;
3. 130033;
4. ( ) 266000)
DPS-A
3.0% 0. 08° 0. 45 mrad
0.2°
:E933.43 A doi: 10. 3788 /C0.20191202. 0256

Semi-active laser-guided energy transmission
and simulation technology

LIU Keian' MIAO Xikui® XU Chen-yang’ WANG Ye’
ZHANG Jun-giang’ ¥ YANG Bin* SUN Ting-ting’"

(1. Remote Sensing Center People’s Public Security University of China Beijing 100038 China;
2. Luoyang Electronic Equipment Test Center of China Key Laboratory of Electro-Optical
Countermeasures Test & FEvaluation Technology Luoyang 471000 China,

3. Changchun Institute of Optics Fine Mechanics and Physics Chinese
Academy of Sciences Changchun 130033 China;

4. Chang Guang Yu Chen Information Technology and Equipment( Qingdao)

Co. Ltd. Qingdao 266000 China)

* Corresponding author E-mail: zig1981_81@ 163. com

Abstract: In order to simulate the target echo energy of semi-active laser guidance in actual combat environ—

12018-0641; 120180743

: ( No. 2016 YFC0803000) ; ( No.
GKCP2017001)
Supported by National Science and Technology Major Project of China( No. 2016 YFC0803000) ; Development of
Key Laboratory of Photoelectric Countermeasure Testing and Evaluation Technology( No. GKCP2017001)



2 . 257

ment an injection laser energy simulation device was designed and developed. The laser—guided energy trans—
fer process and simulation techniques were researched. First of all aiming at the working process of laser—
guided weapons the laser scattering and attenuation model in the atmosphere were established. Fog rainfall
and interference smoke existing in actual combat were modeled and simulated. Then the overall scheme of the
laser target echo energy simulator was proposed. The DPS-A laser and Brewster angle polarizer were used to
simulate the laser attenuation. A fiber coupling and uniform light collimation system was designed. Finally a
laser—guided semi-physical simulation system was constructed laser echo energy simulation experiments seek—
er calibration and laser terminal guidance experiments were performed respectively. The results show that la—
ser energy simulation error is less than 3%  the residual error within the linear range of the seeker is less than
0.08° the accuracy of angle measurement is less than 0. 45 mrad and the tracking error of line-of-sight angle
in the terminal guidance process is less than 0. 2°. The system can simulate laser energy transmission in a va—
riety of real-world environments with high accuracy which can meet the requirements of laserguided semi-
physical simulation.

Key words: semi-active laser guidance; energy transfer; injection method; semi—physical simulation; laser seek—
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Fig.1 Schematic of semi-active laser guidance system
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Tab.1 Extinction coefficients of typical smoke agents

/(m?+g™) 3.64 1.93 2.19 3.0

7 o= e—OA 1412 (6)

T, = T.T.Te (7)
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Fig.2  Overall scheme diagram of laser energy simulator
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Fig.9 Design diagram of laser simulator
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Tab.2 Result of Semi-active laser seeker

( mW) 2.0715 6.699 3 14.753 0 25.0551 50.451 9
( mW) 2.078 9 6.579 0 15.112 1 25.120 2 48.947 4
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Fig. 12 Residual after seeker calibration fitting

0.42 . - - i i
0.4] Ea L
0.38}
0.36
034}
032}
0.30}
0.28f
0.26}

0.24 ; -4 -2
11

Angle measurement
accuracy of seeker/(°)

0 2 4 6
BLOS/(®)
Fig. 11 Laser-guided semi-physical simulation system

13

Fig. 13 Semi-active laser seeker accuracy



262 12

e 11~ 13 3 .

3

Tab.3 Results of semi-active laser seeker

/(°) /mrad /(°) /mrad
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