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Calculation Method of Lidar Geometric Factor Based on Field of View

ZHANG Yin—chao, WANG Chen, CHEN He, CHEN Si-ying, GUO Pan
(Key Laboratory of Photoelectronic Imaging Technology and System , Ministry of Education,
School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to solve the problem of deviation in the calculation method of traditional lidar geometric
factors, the full field and half field of view functions in the telescope are derived through geometric optics,
and the geometric factor is obtained by the ratio of the double integral of the field of view function of the
uniformly emitted laser beam area to the cross—sectional area of the laser beam. Considering the effect of
the laser optical axis tilt misalignment, the geometric factor calculation equation for the atmospheric
detection coaxial lidar is derived. According to the proposed calculation equation, the geometric factor of
the typical atmospheric detection coaxial lidar is calculated and compared with the traditional method result.
The result shows that the minimum full overlap distance is consistent. Finally, the effects of laser beam
diameter, divergence angle, and laser optical axis tilt angle related to excitation—emission on geometric
factors are analyzed. The results show that the influence of the laser divergence angle is greater than that of
the beam diameter. The method is suitable for the rapid calculation of the lidar geometric factor of the
uniformly distributed laser emission beam and can provide a reference for the design of the lidar.
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Fig. 1 Relational diagram of lidar transmitter and receiver
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Fig. 2 Paraxial point imaging in a telescope
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Fig. 3 The relationship between the spot on the focal plane and the field stop
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Fig. 4 Cross-section of the laser beam in the field of view
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Table 1 Laser parameters

Parameter Value
Laser distribution Uniform
D,/mm 40
0,/mrad 0.4
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Table 2 Parameters of receiving telescope

Parameter Value
0r/mrad 1
D,/mm 200
D,/mm 50
f/mm 1000
s/mm 0.5
Overlap profile Overlap profile of different tilt angles
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Fig. 5 The theoretically calculated geometric factor profiles
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Fig. 6 Geometric factor profiles of different laser beams
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Fig.7 Geometric factors of a certain laser beam under different beam expansion magnifications
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