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Amended Delaunay Algorithm for Single Tree Factor
Extraction Using 3-D Crown Modeling
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Abstract; Crown structure is complex and has huge amount of point cloud data. In order to achieve more
accurate and more efficient measurement of crown surface area and volume, the characteristics of existing
algorithms were analyzed and an improved triangular mesh surface reconstruction algorithm which is based
on spatial division block priority mechanism was proposed for the reconfiguration of the crown surface. A
precise and efficient factor extraction method for crown surface area and volume was formed. Crown point
cloud data obtained through ground 3-D laser scanning system was used. Through the traditional artificial
method, cloud point measurement method, the classics digital elevation model algorithm and the proposed
algorithm, the crown surface and volume of the experimental subjects was calculated respectively. The
inter comparison of the algorithm results fully meets the calculation accuracy. The time consumption of
the proposed algorithm only accounts for 41% of the traditional way and 62% of digital elevation model
method, which appears to greatly improve the operation efficiency.
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Tab.1 Formula for calculating volume

corresponding to crown geometry
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Tab.3 Comparison of crown surface area and volume calculation
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Tab.4 Test results of crown surface area and volume calculating by SD Delaunay algorithm
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Fig.8 Time consuming comparison of various methods
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