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Contour extraction of point cloud data for tree branches
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Abstract: 3D laser scanning technology was used with point cloud data of tree branches to measure the inher-
ent complex characteristics and contour model of the branches was established. Branches were divided into dif-
ferent parts, and a hierarchical model of the tree was established. Also, distribution of the point cloud for tree
height was analyzed. With high-precision sampling, the stratified point cloud was used for contour sampling
data, and all points of different parts of the branches for each floor of data were connected using a convex hull
algorithm. Then a contour model of the branches was established followed by validation of the model. Branches
diameter of different height were extracted from the model, the error was less than 5% compared with the ac-
tual measurement value. Results showed that in the absence of prior knowledge of the contours and with the
establishment of the point cloud objective model, an iterative convex hull algorithm effectively connected dis-
crete point cloud data on the tree branches, and the model was validated. Thus, with the new contours being
consistent with the original contours, feasibility of this approach was verified. [Ch, 8 fig. 1 tab. 11 ref. ]
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Figure 1  Convex hull algorithm Figure 2 Classify discrete points
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Figure 3 Iterative convex hull algorithm
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Figure 4 Algorithm flowchart
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Figure 5 Spatial distribution of points cloud
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Figure 6 Contour model instance
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Figure 7 Diameter correction
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Table 1 Comparison of scan data and actual data

%7 44 {E/em S /em HIE A /cm s A4t {E/em It/ em Hig {E/em
1 3.74 3.65 3.60 16 1.71 1.58 1.62
2 3.48 3.37 3.35 17 1.67 1.51 1.58
3 3.36 3.24 3.23 18 1.54 1.43 1.45
4 291 2.75 2.79 19 1.52 1.41 1.43
5 242 2.23 2.31 20 1.45 1.38 1.36
6 2.38 2.25 227 21 1.44 1.36 1.35
7 2.31 2.26 2.20 22 1.39 1.21 1.30
8 2.15 2.02 2.05 23 1.35 1.31 1.26
9 1.83 1.75 1.73 24 1.28 1.15 1.20
10 1.74 1.63 1.65 25 1.13 1.08 1.05
11 1.68 1.62 1.59 26 1.05 1.01 0.97
12 1.47 1.46 1.38 27 0.97 0.85 0.89
13 1.33 1.28 1.24 28 0.93 0.83 0.85
14 1.24 1.25 1.16 29 0.82 0.79 0.75
15 1.19 1.07 1.11 30 0.74 0.66 0.67
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