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Three-Dimensional Reconstruction Algorithm of Tree Limbs
Based on Skeleton Extraction

Zhang Tian’an, Yun Ting, Xue Lianfeng, Gao Jiging
(College of Information Science and Technology, Nanjing Forestry University , Nanjing 210037 , China)

Abstract : In order to achieve the 3D reconstruction of the tree limbs, this paper proposes an algorithm based on skeleton
extraction. Firstly, the point cloud data are segmented according to Dijkstra distance. Then, the skeletons of each
connected part are extracted. By adopting the linear programming optimization model to calculate the weights of distance
and angle, the skeleton is connected according to the matching degree to get a complete skeleton of the whole tree.
Finally,the models of sakura’s and michelia’s limbs are reconstructed by fitting the cylinder and the result of the
experiment is satisfying.
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Fig.3 The point cloud data
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Fig.4 Subsection of each part according to Dijkstra distance
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Fig.5 Skeleton of michelia’s limbs
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Fig.6 Skeleton of sakura’s limbs
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Fig.7 The 3D reconstruction model of michelia’s limbs
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Fig.8 The 3D reconstruction model of sakura tree limbs

1 WEwWERSXNENESRERERE F2 WEwEEREXEEBERERERE
Table 1 The selection of weight w with the accuracy of Table 2 The selection of weight w with the accuracy of
michelia’s corresponding connection sakura’s corresponding connection

w EW/ % w NRED) w IE#R/ % w IE#R/ %
55.6 0.55 77.8 0 28.6 0.55 100
0.05 55.6 0.60 77.8 0.05 28.6 0.60 85.7
0.10 55.6 0.65 66.7 0.10 42.9 0.65 85.7
0.15 66.7 0.70 55.6 0.15 57.1 0.70 85.7
0.20 66.7 0.75 33.3 0.20 57.1 0.75 57.1
0.25 66.7 0.80 33.3 0.25 71.4 0.80 57.1
0.30 77.8 0.85 33.3 0.30 71.4 0.85 57.1
0.35 88.9 0.90 33.3 0.35 85.7 0.90 57.1
0.40 100 0.95 33.3 0.40 100 0.95 42.9
0.45 100 1 22.2 0.45 100 1 42.9
0.50 77.8 0.50 100
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Fig.9 The selection of weight w with the accuracy of corresponding connection
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