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Reconstruction Algorithm with Complex Topology of Tree Branches
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( Department of Information Science and Technology , Nanjing forestry University , Nanjing 210037, China)

Abstract ; Currently , the problem of branches of trees with complex topology reconstruction is a hot and difficult domestic
and international research. In this paper, we proposed an effective and robust algorithm for extraction curve-skeletons
from point clouds. Firstly based on Riemannian manifolds Delaunay neighborhood relations, and constructed a Laplace
matrix. We treated all points as positional constraints. We solved and updated the discrete Laplace system iteratively , un-
til all points contracted to the positions we needed. Then we employed the Principle Component Analysis( PCA) to differ-
entiate between joints and branches of the contracted points. We clustered the two kinds of regions separately to get the
key nodes. Then we connected these key nodes by the connection surgery we proposed to get a raw curve-skeleton of the
given point cloud. We constructed a graph on the curve-skeleton,and computed the Minimum Spanning Tree (MST) . Fi-
nally, we refined the MST and gained the final curve-skeleton.
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W9 =1.0, WY =1.0 and iterate 2 times. From figure(a)to(c),S; is 0.5,1,2 separately

’:“t % i ’:‘% l ]
- . . - -

. . ‘\} Y u N N ‘]5 A “\}. ;|
_:“{ \\;/ S \.:&'\ ~ . ?{e \‘\,’ S o
N ng R TN §/

’ LRI L h \W ’E‘/ }" '-";. l - [ Wl SN

-,

S

.....

> . - . { '.t
(a) (b) ©

B2 #E Wy B
FIHHC W = 1.0, W =3.0, 30K ECH 2 W, NE (a) B (c) , Wy BUES 310 0.5.1.2
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W9 =1.0, W% =3.0 and iterate 2 times. From figure(a)to(c) , Wy is 0.5,1,2 separately
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W9 =1.0, W% =3.0 and iterate 2 times. From figure(a)to(c) , Wy is 1,3,5 separately
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