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Research on obtaining information of orange tree structure
based on mobile 3D lidar

HUANG Jingi'**, HUANG Jingjing', XIE Jingxin®, XIAO Xu', LI Ming>*", XU Yongwei**

(1.College of Mechanical and Electrical Engineering, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.
Agricultural Equipment Research Institute, Hunan Academy of Agricultural Sciences, Changsha, Hunan 410125, China;
3.Hunan Agricultural Aviation Advanced Technology Engineering Technology Research Center, Changsha, Hunan
410100, China)

Abstract: Based on a mobile 3D lidar, a method was established to acquire citrus canopy structure information including
the tree height, the crown width, and branch angle. Firstly, using mobile 3D lidar to obtain 3D point cloud data of citrus.
Secondly, select the SOR filter combination (&, &) as (100, 0.9), (20, 1.2), (100, 0.9) to filter the point cloud of the canopy
incomplete leaves and the point cloud of the leaf edge. Thirdly, use the mean shift algorithm to obtain the center of the
point cloud of the plant combined with the angle of the collection point to complete the initial alignment of the point
cloud. Fourthly, using the ICP algorithm to accurately splicing and constructing a three-dimensional model of the
complete plant, extracting three kinds of structural information such as the plant height, crown width and branch angle of
citrus. The verification results show that the relative errors of tree height, crown width and branch angle obtained by the
3D model are less than or equal to 2.5%, 4.5%, and 5.5%, repectively. The determination coefficient R%is greater than
0.97, and the root mean square error is greater than 5.1.

Keywords: citrus; three dimensional lidar; canopy structure information; iterative closest point(ICP)
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Table 1 Measurement parameters of orange trees
Wbk B _ B /cm _ M /cm _ KT EEC)
SEE PEHUE SR PEHUE SEHE PR
1 136.15 139.02 163.1 169.67 71.5 68.33
2 125.20 124.30 130.1 131.73 67.5 69.79
3 91.43 92.70 107.8 110.16 54.5 55.28
4 114.30 112.96 178.8 186.52 35.2 37.04
5 113.43 114.06 106.7 110.49 56.7 58.21
and Remote Sensing, 2015, 104: 44-52.
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