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Laser stripe center extraction algorithm based on gray weight model

HUANG Lingfeng' , LIU Guandong®, ZHANG Chao®, GAN Hong® , LUO Wenting', LI Lin'
(1. Department of Transportation and Civil Engineering, Fujian Agricultural and Forestry University , Fuzhou 350100, China; 2.
Fujian Provincial Expressway Technology Consulting Co. Ltd. , Fuzhou 350100, China)

Abstract: In order to extract the center of laser stripe accurately in noisy environment, the improved gray-scale weight
model was adopted to extract subpixel centers of laser fringes. The image acquired by 3-D laser imaging system was processed by
means of mean threshold method and the improved gray weight model. The method was compared with the traditional algorithm.
The results show that, the algorithm can extract laser fringe region more completely. The average fitting correlation coefficient is
0.9809 (closest to 1). The maximum difference of average column coordinates is 0. 4518pixel (closest to 0). The average
coefficient of variation is 0. 0062 ( closest to 0). Compared with other methods, it has better results. Tt can suppress the

influence of multi-noise environment on laser stripe extraction and extract subpixel centers of laser fringes accurately. It has good

robustness. The algorithm provides a reference for extracting the center of laser fringes accurately.
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Fig. 1 Flow chart of 3-D laser scanning system

Fig.4 Laser projection onto concrete floor

Table 1 ~ Statement of system operating environment

the operating

X the configuration
environment

B of system parameter
processor Intel (R) core i5-6500@ 3. 20GHz
( ?j:;:ilz) random-access memory 8.00GB
system 64-bit operating system

the running environment
software

of algorithmic vs2015 and python
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Fig.5 Laser projection onto glass box

Fig. 6 Laser projection onto wood under dark background

Fig.7 Wood floor projected by natural light background laser
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Fig.8 Gray value distribution
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Fig.9 Gray value distribution after processing
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Fig. 10 Processing results of Otsu algorithm

Fig. 11  Processing results of gray mean threshold method
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Table 2 Data comparison of different methods for extracting the center of light pattern

fitting equation

fitting equation R? R?

method (natural illumination) ( darkness) (natural illumination)  ( darkness)
skeleton extraction method y=-0.0097 +211.0745 y = -0.0046 +270.2331 0.8692 0.7298
gray centroid method y = -0.0086 +209.5805 y = -0.0050 +270.0794 0.9271 0.9484
gray level weight model ( distance transform) y=-0.0056 +211.9231 y = -0.0046 +270. 6820 0.9228 0.9279
gray level weight model ( mid-axis transform) y=-0.0059 +211. 1582 y = -0.0035 +269. 7807 0.9450 0.9522
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Fig. 12 Contrast of correlation coefficient
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Fig. 13 Contrast of the maximum difference of column coordinate
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Fig. 14 Contrast of variation coefficient
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Table 3

Average data comparison of different methods for extracting the

center of light pattern

the average the average the average
method

of R? of H/pixel of K
skeleton extraction method 0.9496 1.0000 0.0085
gray centroid method 0.9775 0.6756 0.0094
gray level weight model 0.9599 0.5992 0.0063
(distance transform )
gray level weight model 0.9809 0.4518 0.0062

(' mid-axis transform)
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Fig. 15 Extraction result of concrete ground light center

Fig. 16  Extraction result of glasses case light center

Fig. 17  Extraction result of wooden floor light center under dark condition




R
o

B4 2 W HR

T AR TR I (0 S 80 O 4 B 195

Fig. 18  Extraction result of wooden floor light center under natural light

condition
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