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Laser signal generating method in internal field simulation

experiment

Fang Yanchao, Wang Jianjun, Yu Guoquan, Cui Shuang, Li Yan
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to make appraisal of the combat capability for laser-guided weapons in internal field,
the laser signal simulation system was designed. First of all, for the composition of the laser signal
simulation system and its working principle, the internal field simulation and equivalent methods of laser
signal divergence angle, energy and direction were analyzed respectively, and the dynamic adjustment of
the three devices was calibrated. The experiment results show that: The relative error of dynamic
simulation of the laser signal spot diameter is less than 2.5%, the dynamic adjustment error of energy
attenuation is less than 0.2 dB, dynamic adjustment error of azimuth and elevation are respectively less
than 1.3 mrad, 0.6 mrad. The simulation system has been applied in the photoelectric countermeasure
simulation project, and this simulation system can provide high degree of laser signal simulation for laser-
guided weapons qualification test.
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Fig.1 Sketch map of laser signal simulation system
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Fig.2 Layout diagram of internal experiment
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Tab.1 Parameters of external field and internal

field conditions

Parameter name Parameter value

Missile aviation velocity 300 m/s
External-field Laser indicator divergence
-, 1 mrad
conditions angle
Laser indicator work distance 2 km
Interval between laser-guide
device and diffuse reflection 10.5m

shield

1 1-fiel
ntemé . ield Interval between laser outlet
conditions . . 1.5m
and swing mirror

Interval between swing mirror 45
. . .5m
and laser-guide device
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Fig.4 Relative error curve of spot diameter dynamic adjustment
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Tab.2 Error table of forecast model validation

Forecast spot Measurement value

Error value/mm

diameter/mm /mm
13.058 02 14 0.941 98
22.580 71 24 1.41929
31.603 4 33 1.396 6
31.303 4 32 0.696 6
40.426 09 40.5 0.073 91
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Fig.6 Dynamic regulation accuracy of energy attenuation
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Tab.3 Error table of energy attenuation calibration

Energy attenuation Measurement value

Error value/dB

lead value/dB /dB
5 5.011 24 —-0.011 24
10 9.968 26 0.031 737
15 15.072 6 -0.0726
20 20.0781 3 -0.07813
25 24.961 5 0.0385
30 30.088 6 —-0.088 6
35 34.9499 0.050 1
40 39.9777 0.0223
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Tab.4 Table of sine curve guide error

Lead azimuth value Lead elevation value

Sine curve datum

minus measure minus measure

point pos azimuth value/mrad elevation value/mrad
(A30,E50) 1.211 0.517
(A50,E20) 0.368 0.469
(A90, E90) 0.375 0.523 6
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Fig.9 Curve of spot diameter relative error
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