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Design of Auto Collimation System for Coaxial Mie Lidar
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Abstract A criterion is proposed to judge if the axes of the emergent beam and the telescope of coaxial Mie lidar are
in the same line. Then the auto collimation system of coaxial Mie lidar is designed, in which the control target aims
at the maximization of the criterion, the two-dimension electric driving mirror is used as actuator, and the variable
step size regulation algorithm is used. The experiment results show that the system can realize auto collimation
regulation with high precision and high speed, and the regulation accuracy is up to 0.05 mrad. The effectiveness of
collimation criterion and regulation algorithm is verified. The system is benificial for realizing automation and
unattended operation of lidar system.
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Fig. 1 Laser beam and field of view for telescope of coaxial lidar. (a) Alignment condition; (b) non-alignment condition
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Fig. 2 Relation of laser beam spot and field of view of the telescope. (a) Disjoint; (b) inclusion; (c) intersection
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Fig. 3 Overlap factor of coaxial lidar
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Table 1 Major parameters of auto collimation system for lidar

Transmitter Nd: YAG solid laser
Wavelength 532 nm
Pulse energy 6 p]

Pulse repletion frequency 1000 Hz
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Transmitter Nd: YAG solid laser
Pulse duration 6 ns
Beam divergence 2 mrad
Beam expander 5X
Receiver Schmidt-Cassegrain telescope
Diameter of primary mirror 254 mm
Diameter of secondary mirror 50 mm
Field of view 0.5 mrad
Actuator Two-dimension electric driving mirror
Minimum step size 0.7 prad
Detector PMT:. Hamamatsu R3896
Quantum efficiency 25%
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Fig. 4 Echo signal of coaxial Mie lidar
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Fig. 8 Flowchart of variable step size regulation algorithm
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