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Table 1 Calibration error m

TR bR M PR R IR

{7 & Measured value of ~ Calculated value of B2
Position car body coordi~ car body coordi- Error
nate system nate system
ml (1.684 7,0.987 3, (1.6697,0.967 3, (0.015,0.020,
Point 1 2.3628) 2.3498) 0.013)
m2 (—0.402 8,0.8636, (—0.4298,0.8486, (0.027,0.015,
Point 2 2.3509) 2.3506) 0.003)
»3 (1.6405,1.770 9, (1.6295,1.747 9, (0.011,0.023,
Point 3 2.3684) 2.344 4) 0.024)
mid (—0.3291,1.6802, (—0.3581,1.6752, (0.029,0.005,
Point 4 2.354 4) 2.3274) 0.027)
m5 (1.8958,3.043 0, (1.8868,3.0400, (0.009,0.003,
Point 5 2.536 7) 2.5177) 0.019)
»6 (—0.2410,3.2289, (—0.2690,3.2129, (0.028,0.016,
Point 6 2.4728) 2.459 8) 0.013)
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Fig.> Distributed simulation filtering combined with
statistical analysis of filtering processing results
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Fig.8 Pavement after point cloud segmentation
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Table 2 Calculated value of different road roughness
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B4 Grade B 75 84 88 82.33 0 0 0 0.00 6 3 4 4.33
CH Grade C 22 14 9 15.00 4 6 3 4.33 83 87 82 84.00
D% Grade D 0 0 0 0.00 42 47 57 48.67 8 7 11 8.67
E#% Grade E 0 0 0 0.00 35 32 26 31.00 3 3 3 3.00
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The road roughness acquisition test and analysis
of three-dimensional lidar orchard pavement

ZHAO Xin"?,L1 Jie', YUE Dandan',HAN Chongyang', TANG Ting', WU Weibin"*

1.College of Engineering ,South China Agricultural University , Guangzhou 510642, China;
2.Ministry of Education Key Laboratory of Key Technology on Agricultural Machine and Equipment/
Division of Citrus Machinery, China Agriculture Research System/Guangdong Engineering Technology
Research Center for Creative Hilly Orchard Machinery, Guangzhou 510642, China

Abstract Take the collection of typical road unevenness in the orchard as the research object, estab-
lish a road roughness acquisition method based on lidar point cloud processing , built a road roughness acqui-
sition system platform based on 3D lidar, combine point cloud processing technology to complete the extrac-
tion of road elevation information.By using AR (autoregressive ) model to calculate the road power spectral
density based on the proportional analysis method to determine the roughness level , and through the acceler-
ation vibration recorder for system verification, using the system to carry out a typical orchard road uneven-
ness data collection test. The test results show that the roughness of the orchard road surface showed that
the cement pavement is mainly concentrated in the B grade, and the B grade accounts for 82.33%. The
sand and gravel pavement is mainly concentrated in the C grade, and the C grade accounts for 84.00%. The
mud pavement is mainly concentrated in the D, E grade, with D grade accounting for 48.67% and E grade
accounting for 31.00%. The results of roughness evaluation indicated that the application of the three-di-
mensional lidar orchard road roughness acquisition system is reliable and the results of evaluation are accu-
rate. It is suitable for collecting level of road roughness in mountain forests , fruit, and tea gardens.

Keywords orchard pavement ; road roughness ; 3D lidar ; point cloud processing ; power spectral densi-

ty ; precision agriculture
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