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Design and realization of an airborne LiDAR dual-wedge

scanning system

Zhu Jingguo', Li Feng', Huang Qitai®>, Li Menglin', Jiang Yan', Liu Ruging', Jiang Chenghao', Meng Zhe'

(1. Academy of Opto-electronics, Chinese Academy of Sciences, Beijing 100094, China;

2. Institute of Modern Optics, Soochow University, Suzhou 215006, China)

Abstract: The modeling, design, implementation and experimental verification of dual —wedge scanning
system was introduced, which as the key components of the large airborne LiDAR. In order to achieve
large size, wide field of view and high precision pointing of dual-wedge scanner system, the dual-wedge
which was 16° wedge angle and 320 mm diameter and corresponding PID biaxial scanning control
module were designed, and the sources of system error and error control method were analyzed. In the
ground test of 45 m away, rotating wedge mirror every 3.6°, for 100 times, companed with the measurement
true value, and through calibration and validation, the scanning point error was less than 50 wrad. The flight
experiments are carried loading with the integrated airborne LiDAR, the measured scanning field of view
is 32.03°, verifies the validity of dual-wedge scanning system in further.
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Fig.1 Structure schematic of dual-wedge scanner system
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Fig.3 Installation relation and scanning mechanism of dule-wedge
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Fig.4 Dule-wedge scanning control scheme
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Fig.5 Double closed loop control of motor driver
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Fig.6 Diagram of error factors in dule-wedge scanning system
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Fig.7 Wedge surface detection process and results
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Fig.8 Physical diagram of the dule-wedge scanning system
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Fig.9 Uniform precision of A axis in optical wedge 3 rps rotation
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Fig.10 Comparison of measured values between total station

instrument and model calculated
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