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Research of pavement 3D data denoising algorithm

SUN Zhao-yun', HAO Xue-li', LT Wei', YUAN Meng-xia®
(1. School of Information Engineering, Chang’an University, Xi’an 710064, Shaanxi, China; 2. School of Electrical

and Electronic Information Engineering, Hubei Polytechnic University, Huangshi 435003, Hubei, China)

Abstract: In order to satisfy the requirements of 3D pavement surface precise reconstruction and feature
extraction and detection of pavement distresses, an algorithm was proposed for the laser 3D imaging sys-
tem of pavement according to digital image filtering processing technology, which combines the biphasic
standard deviation average filtering with the cascade morphological filtering algorithm based on composite
structural elements. The biphasic standard deviation average filtering was firstly used to denoise the 3D
data, which was then processed by the cascade morphological filtering algorithm based on composite
structural elements. The denoising effect analysis was done from three aspects, i. e. , the whole data,
rows data and columns data. Experimental result shows that biphase standard deviation filtering method
has good effect on high SNR filter impulse noise, and keeps the complete 3D image details of road sur-
face. The cascaded morphology filtering method based on composite structural elements has obvious ad-
vantages in low SNR, which can effectively filter out the interference of step background noise in road 3d
data. The combination of these two methods can achieve a better denoising effect than median filter in the
total noise, rows noise and columns noise. 3 tabs, 7 figs, 16 refs.
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Fig. 1 3D laser scanning equipment schematic
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Fig. 2 3D data image affected by noise
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Fig. 3 Pavement 3D data denoising algorithm flow
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Fig.4 Line structure element template
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Tab.1 Pavement surface peeling data noise comparison
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between before and after denoising

T 7 A 24 5 e 5y
52 MET 13.419 7 | 12.069 2 | 13.132 0
AT LW G 3.716 2 3.603 0 2.818 1
PE R P S 6.183 6 6.120 3 5.755 3
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Tab.2 Pavement crack data noise comparison between

before and after denoising

T 7 2 TR 2 b O 8y
i) 6.600 1 4.118 8 6.533 6
AR 3Ty 1 KW ) 1.087 1 1.045 2 0.469 2
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Tab.3 Pavement surface voids data noise comparison between

before and after denoising

W 7 2 TR S b O 8y
BN 7.933 2 6.545 9 6.153 4
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r 8 S 5.712 4 5.552 9 2.190 4
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