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Study on Airborne Scanning Ladar

Wang Jianyu Hong Guanglie Bu Hongyi Xu Weimin Xiao Gonghai

He Zhiping Lin Junyang Shu Rong
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract The compact 3-D imaging ladar system was established, which uses high PRF laser pulses and a C30659-
1060-R8B avalanche photo-diode (APD) detectors with independent digital time-of-flight counting circuits. The
scanner uses galvanometer-oscillating mirror. Range resolution is 35 ¢m and scanner angle is 0 ~ & 25°. Scan
frequency is: 20 Hz for+25°,50 Hz for+10°. With appropriate optics, the digital time value represents a 3-D spatial
image frame of the scene. Successive image frames illuminated with the multi-kilohertz pulse repetition-rate laser are

accumulated into range histograms to provide 3-D volume and intensity information.
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Fig. 1 Laser footprint distribution
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Table 1 parameter for laser scanning and footprint distribution

Flight Scanner Swath Laser Scan Beam Beam Row Forward Flight Row
altitude  angle width repetition frequency Divergence diameter Footprint spot speed Ve Spacing
h/km /(") w./km rate fio/kHz  fia/Hz /mrad /m amount  spacing /m /(km/h) /m
3.0 25 2.8 33 20 0.3 0.9 825 3. 39 300 4,17
2.5 25 2.33 50 20 0.3 0.75 1250 1.82 250 3.47
1.7 20 1.24 70 25 0.3 0.51 1400 0. 884 200 2.22
1.1 12.5 0. 488 100 40 0.3 0.33 750 0.650 200 1. 38
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Fig. 2 Optics of laser transmitting and receiving
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