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Overlap Factor Calculation Method Based on Laser Intensity
Distribution and its Sensitivity Analysis
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Abstract Lidar system is a powerful equipment of remote sensing with high spatial and temporal resolution and
accuracy, which is widely used in atmospheric detection in regional or global scales. Overlap factor is an important
factor that affects atmosphere detection with lidar system at near range. The accurate calculation is helpful to obtain
more accurate detecting results. The overlap factor calculation method based on the laser intensity distribution is
simple and practical. The algorithm not only applies to any specific laser intensity distribution, but also to results
simulation with different initial parameters setting. Overlap factors are calculated with this algorithm, and calculation
results are compared with experimentally measured overlap factor derived from the lidar signal. Moreover, we
analyzed the influences of the system parameters on overlap factor and the sensitivity of the overlap factor. The
results provide a certain reference to system debugging. optimization configuration and error control of lidar.
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Table 1 Geometric parameters of the transmitter-receiver

systems

Parameters Value
Initial diameter of the laser pulse D;,/m 0.01
Half width divergence angle §/mrad 0. 50
Effective receiver telescope diameter Dy, /m 0. 20
Receiver acceptance angle o /mrad 0.65
Initial separation distance d,/m 0.22
Laser inclination angle (w; s w;) /mrad 0. 0)

HY 52 58 75 vk D A A T AN AT S () 6 A

LRI Bl 5 (h) ~ () 43 31 o A8 85 97 43 A

1) WO B 2 530 P8 20 500 TR B = A T

AT
1.0

=
)

Overlap factor
=]
(o2}

<
'S

0.2}

0 100 200 300 400
Range /m

K5 See A5 0 B T AN | 40 A A AR B i & R T

Fig. 5 Measured overlap factor and calculated overlap

factors based on different distributions
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