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Calculation of maximum range of active and passive laser range-

gated detection system

Fan Youchen, Zhao Hongli, Sun Huayan, Guo Huichao, Zhao Yanzhong
(Department of Photoelectric Equipment, Academy of Equipment, Beijing 101416, China)

Abstract: The maximum range of active and passive laser range-gated detection system consists of the
most far detection range of the visible/infrared system and the laser system. The furthest distance function
of visible/infrared detector and the laser imaging were established respectively. The influence of the
detector sensitivity, the transmission power, the laser emission angle and the atmospheric visibility on the
maximum range was simulated. Two sets of range-gated system of 532 nm YAG laser and 860 nm solid-
state laser were established. Simulation analysis system farthest distance is 11.2 km and 5.5 km
respectively. 15.7 km, 10.9 km and 13 km targets are imaged using YAG laser. 1.3 km, 5.1 km and 6 km
targets are imaged using solid-state laser. The most remote of the system is verified by comparing the
distance between the targets. The experimental results show that the furthest distance from the theoretical
calculation is basically consistent with the actual distance. The furthest distance function can reflect the
actual performance of the system. It can be used as the basic reference for the evaluation of the system
and it is an important reference for the design of the system.
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Fig.1 Structure block diagram of active and passive laser range-

gated detection system
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Tab.1 Experimental parameters

Experimental conditions First Second
Solid-stat
Laser YAG laser ohd-state
laser
Wavelength/nm 532 860
Laser Repetition frequency/Hz 50 2 000
parameters
Power/W 8x106 2 000
Pulse width/ns 10 500
Divergence angle/mrad 1.5 43
Gain voltage/V 4 4
Detector .
Shutter Time/ns 100 30
parameters
Minimum irradiance/W - m™ 0.15 0.15
Focal length/mm 1800 420
Receivi
eeetving Caliber/mm 150 120
parameters
Transmission rate 0.9 0.9
Atmospheric visibility/km 20 25
Theoretical calculation of distance/km 11.2 5.5
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Tab.2 Comparison of different images

SNR C m
Fig.8(a) 19.3711 0.8517 95.924 9
Fig.8(b) 7.85217 0.386 6 34.631 4
Fig.8(c) 1.572 4 0.096 3 17.0319
Fig.9(a) 21.565 6 0.862 6 97.100 3
Fig.9(b) 6.637 1 0.3180 41.0950
Fig.9(c) 1.907 3 0.142 3 19.8152
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