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Abstract The laser intensity of same targets may vary significantly due to the influence of laser measuring distance
between scanner and object, laser incidence angle, and atmospheric conditions, etc. The distance effect and
incidence angle effect are corrected based on the laser radar range equation. The laser intensity is linearly
proportional to the cosine of the incidence angle. However, the distance effect of laser intensity is more
complicated, and the laser intensity is not inversely proportional to the square of the distance. Therefore, the
sectional polynomial model is proposed to correct the distance effect. The experimental results indicate that the
proposed model can effectively compensate the point cloud laser intensity. The deviation of intensity caused by the
distance and incidence angle can be removed effectively with angle correction and distance correction, which makes
the corrected laser intensity of the same target tend to be consistent.
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Fig. 1 Area of distance effect correction experiment. (a) Schematic; (b) real scene
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Fig. 5 Relationship between laser incidence angle and laser intensity acquired by FARO focus 3D scanner
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Table 2 Standard deviation of mean laser intensity before and after correction
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Fig. 8 Correction results of point cloud intensity with different scanners. (a) FARO focus 3D scanner;

(b) Leica HDS3000 scanner
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Table 3 Distribution and standard deviation of laser intensity before and after correction
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Table 4 Standard deviation of point cloud intensity of walls before and after correction using different correction models

. ) Standard deviation
Correction Model

Before correction After correction

Linear correction model

527.7 110.6
Logarithmic correction model 527.7 72.3
Sectional polynomial correction model 527.7 57.6
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Fig. 9 RGB value of point cloud intensity for a facade before and after correction. (a) Original point cloud;

(b) normal vector of point cloud; (c) before correction; (d) after correction
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Fig. 10 RGB value of point cloud intensity for building scene before and after correction. (a) Original point

cloud; (b) normal vector of point cloud; (c) before correction; (d) after correction
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