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ABSTRACT

In the present study, a method was demonstrated to extract nonphotosynthetic organs (branches and stems) from 3-D
point cloud data of a leaved tulip tree obtained by measurements with a portable scanning lidar. First, 3D point cloud data
of the tulip tree were collected from four ground positions by a portable scanning lidar in leafy season and the data were co-
registered. Next, the data were voxelized and several initial voxels corresponding to stems and branches were picked up from
the voxelized 3-D tree model. Then, voxels adjacent to to the initial voxels were searched and the neighboring voxels were
categorized as stems and branches if the voxels were within a certain distance from the initial voxels. The categorized voxels
became new initial points and the above searching process was repeated. This process was iterated until no more voxels were
categorized as stems and branches. The resultant 3-D model of branches and stems was compared with the leafless model
generated by the lidar data taken at leafless season. The error of the volume of the resultant model was —16.5%.
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Fig. 1. Lidar-derived 3-D voxel models of a tulip tree. Shading
effect was added to these models by changing the brightness
of each point. (A) An original leaved model. White circles
indicate initial voxels for extracting stems and branches.
(B) A model after extracting stems and branches with the
distance between voxels of 9. (C) the distance of 8, and
(D) 6. The distances between voxels of 9,8,6 correspond to
the integers more than d,, +20 (=8.49), near to d,, + 20
and near to d, . + 0 (=6.38), respectively, where d,,, and o
are respectively the average and standard deviation of the
distance of each voxel to nearest neighbor within the region
of stems and branches.

Fig. 2. Comparison of lidar-derived voxel 3-D models of a tulip
tree. Shading effect was added to these models by changing
the brightness of each point. (A) A resultant 3-D model after
extracting branches and stems. This was obtained from the
model of Fig.1(C) by setting additional initial voxels and
adopting the distance between voxels of 6. (B) A 3-D leafless
model generated by the lidar data taken in leafless season.
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Fig. 3. Close-up views of part of an original leaved voxel 3-D
model. (A) Stem; (B) leaves.
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