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Design of lightweight and small sized airborne laser scanner

Li Menglin, Zhu Jingguo, Meng Zhe, Ren Jianfeng, Xiao Fang, Zhang Keshu
(Academy of Opto-electronics, Chinese Academy of Sciences, Beijing 100094, China)

Abstract: Laser scanner, an important component of airborne LiDAR system, consists of several
functional modules, and these function and module design methods were completely introduced in details.
In order to reduce the weight and size of laser scanner, a novel four-size prism was proposed as the
scanning component, the relationship of detecting distance and optical aperture was discussed, furthermore,
the optical module was designed based on the parameter of detector. As the light source, a fiber laser had
been applied to reduce the cubage, power and weight of the scanner, and then a collimator was designed
for beam shaping. The results of the performance tests revealed that the scanner accuracy was 5 mm in
16 m range testing, and in 293 m range testing, the accuracy was 18 mm. The laser scanner was used in
flight perform experiments as a part of airborne LiDAR system, the results from different flight altitudes
were presented at the end.
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Fig.1 Structure of lightweight and small sized laser scanner
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Fig.2 Curve of laser power and optical aperture
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Fig.3 Simulation of laser collimator
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Fig.4 Diagram of echo signal receiver module
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Tab.1 Analysis of points ranging consistency

Scanner . Mean of Std of Maxi- .
Luminous Minimum
No. frequence/ the  the range mum
power range/m
kHz range/m  /mm range/m
1 100 50% 16.516 4.6 16.539  16.494
2 100 50% 16.521 5.0 16.545  16.497
3 200 50% 16.519 5.0 16.544  16.496
4 100 80%  293.349 18.5 293.48  293.24
5 100 90%  293.355 16.7 293.46  293.25
6 100 100% 293.359  15.5 293.46  293.28
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Fig.10 Points data from power line surveying
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