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Experimental verification of transmitting—receiving registration

method with high precision used in multi-beam lidar

Li Ming, Hou Jia, Zhou Chenglin, Shu Rong

(Laboratory of Space Active Electro—Optical Technology
and Systems, Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: According to demand on the micro radian order angle of divergence of 3D—imaging multi—beam
lidar and high registration precision of multi —element parallel condition, the receiving —transmitting
registration technology was studied and verified. A receiving—transmitting registration method of multi—
beam lidar was proposed, a receiving —transmitting optical system with high precision was realized by
using separated receiving and transmitting optical system based on fiber optics. Element divergent angle of
transmitting laser was 20 wrad which approached the diffraction limit, receiving field of view was 60 rad,
51 elements linear parallel receiving —transmitting were realized at near infrared 1 064 nm wavelength.
Meantime, the precision of receiving—transmitting registration was under 10 prad. Experimental verification
result indicates that the receiving —transmitting registration method is feasible. Registration precision
reaches theory demand. Through temperature analysis, the optical system has good stability during a
reasonable temperature range, which can satisfy the engineering application requirements of the 3D —
imaging lidar system.
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Tab.1 Lidar system design parameter

Input parameter Parameter value

Laser wavelength 1 064 nm
Transmitting fiber core diameter 20 wm
Receiving fiber core diameter 50 pm
NA of the transmitting fiber 0.08
NA of the receiving fiber 0.22
FOV of the transmitting laser 20 prad
FOV of the receiving system 60 prad
Angle between adjoin laser beams 1.25 mrad
Pixel number 51
Focal length of the transmitting system 1m
Effective diameter of the transmitting system 200 mm
Distance between adjoin transmitting fiber cores 1.25 mm
Focal length of the receiving system 833.3 mm
Effective diameter of the receiving system 300 mm
Distance between adjoin receiving fiber cores 1.042 mm
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Fig.3 Receiving fiber array end surface image under microscope
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Fig.4 Off—axis three mirror transmitting optical system
and 300 mm receiving optical system(fiber array
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registration based on fiber array
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Fig.6 Precision analysis of registration adjusting
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(d) 51st laser point(receiving—transmitting
spot center deviation is 7.0 rad)
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Fig.9 Receiving—transmitting registration test result of laser
point (inner circle represents the transmitting FOV,
outer circle represents the receiving FOV )
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