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Target Reflection Feature Extraction Based on Lidar Intensity Value
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Abstract The lidar intensity value can reflect the target reflection characteristics to a certain degree, but it cannot
be directly used as an important feature of target classification because of the influence of various factors, such as
distance, incident angle, and atmospheric attenuation effect. For the lidar commonly used in vehicle, based on
theoretical analysis of the lindar intensity value, the influence of other factors on the intensity values is fixed by the
experimental method, and the relationship between the lidar intensity value and the parameters of the target
reflection characteristics is established. The experimental results show that the angle factor of semi-elliptical model
can better describe the variation of the target diffuse intensity value with the incident angle. And the lidar intensity
value linearly transforms with the received power. Outside the blind area, the variation of target diffuse reflection
value with distance follows the negative index law. In practical applications, we combine lidar motion to obtain
intensity values of the same target at different relative positions. We can use the obtained intensity values to
substitute into the model, invert the parameters related to the target reflection characteristics, and realize the
differentiation of different targets.
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Fig. 1 Schematic of three angle factor models. (a) Lambertian model; (b) semi-elliptical model; (c) elliptical model
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Fig. 2 (a) Design diagram of experimental system; (b) diagram of measured target
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Fig. 3 Fitting curves of optical power for four targets at 150 mm. (a) PTFE; (b) cement; (c¢) aluminum; (d) glazed tile
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Table 1 Correlation coefficients of optical power of
different angle factor models for four targets
Model PTFE Cement Aluminum Glazed tile
Lambertian 0.90 0.92 0.80 0.81
Semi-elliptical 0.98 0.99 0.95 0.97
Elliptical 0.93 0.94 0.98 0.92
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Fig. 4 Reflection intensity and semi-elliptical fitting curves of four targets at difference distances.

(a) PTFE; (b) cement; (c¢) aluminum; (d) glazed tile
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Table 2 Fitting parameters of semi-elliptical for

four targets at different distances

Distance PTFE Cement  Aluminum Glazed tile
150 mm 1.54 1.60 4.19 1.40
200 mm 1.55 1.60 4.13 1.47
250 mm 1.56 1.65 4.16 1.45
300 mm 1.53 1.64 — 1.46
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Fig. 5 (a) Schematic and (b) scene of outdoor experiment of lidar
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