Home ISPRS Foundation Sitemap Search

1

Volume XXXVIII-5/W12

Int. Arch. Photogramm. Remote Sens. Spatial Inf. Sci., XXXVIII-5/W12, 85-90, 2011
www.int-arch-photogramm-remote-sens-spatial-inf-sci.net/XXXVI11-5-W12/85/2011/
doi:10.5194/isprsarchives-XXXVI111-5-W12-85-2011
© Author(s) 2011. This work is distributed
under the Creative Commons Attribution 3.0 License.

TOPOLOGY EXTRACTION USING DEPTH FIRST SEARCH ON VOXEL
REPRESENTATIONS OF TREE POINT CLOUDS

A. Schilling?, A. Schmidt!, H.-G. Maas?, and S. Wagner?
LTechnische Universitat Dresden, Institute of Photogrammetry and Remote Sensing, 01062 Dresden, Germany
2Technische Universitat Dresden, Institute of Silviculture and Forest Protection, 01735 Tharandt, Germany

Keywords: Forestry, Terrestrial Laser Scanning, Point Cloud, Forest Inventory, Topology Extraction

Abstract. The three-dimensional reconstruction of the vegetation structure is a requirement for the analysis of
interaction between biosphere and atmosphere. Information about the 3D structure of plants enables the modeling of
crucial processes, like water interception or absorption of light. Terrestrial laser scanners have proven to be a valuable

tool to rapidly and accurately capture the geometry of plants as point clouds, which provide the foundation for analyzing
their structure. Based on a very dense but unstructured, noisy point cloud, we have presented a method to extract the
topology of a tree in form of a tree graph, demonstrated on a test set of single birches. In a first step we have applied a
variation of the Circular Hough Transform to detect a set of 3D points, which represent the tree trunk. Subsequently, the
point cloud is transformed onto a voxel space and filtered to a connected component representation of only the main
object. In the second step, the residual voxels are interpreted as a connected graph and the Depth First Search
algorithm is employed to retrieve the topology of the scanned tree.
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