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Multi-scale Contour Model Transformation of 3D Point
Cloud Based on Morphing Technology

XIAO Weifeng! DENG Min' LI Chaokui *
1 School of Geosciences and Info-Physics, Central South University, Changsha 410083, China

2 Department of Surveying-Engineering, Hunan University of Science and Technology,Xiangtan 411201, China

Abstract: A new multi-scale contour model morphing transformation method of 3D point cloud is pro-
posed by drawing on morphing technology. First,the spatial distribution of 3D point cloud is analyzed
and sliced with a regular interval in some an axis direction(like axis Z). A point cloud stratified model
is created and stratified contours are extracted by taking stratified point cloud as the units. Then,the
stratified convex polygons constructed with stratified datasets are acted as the minimal scale contour
broken lines,and the remaining unorganized points are classified to the correspongding convex edges
by a certain law. Introducing the scale parameter tand calculating the selection time parameters of
points, continuous-transforming medium scale contour broken lines are constructed. Finally, smooth
stratified contours are gained by fitting stratified contour broken lines, and the multi-scale contour
models of 3D point cloud are presented. Two experiments demonstrate that the method proposed in
this paper can deal with the organized point cloud and the unorganized point cloud. The gained con-
tours conform with the natures of common contour and will not result in the problem of intercross on
the edge. Meanwhile, the method runs quickly.

Key words: Morphing; point cloud; contour; multi-scale; linear interpolation
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