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A Tree Crown Volume Calculation Method Based on Adaptive Slice of Point Cloud
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Abstract; Precise application of pesticides by UAV is conducive to saving chemicals and reducing environ-
mental pollution. Aiming at the problem of low accuracy of canopy volume calculation in UAV precision
application, this research proposed a method based on point cloud adaptive slicing to improve the calcula-
tion accuracy. Firstly, equidistant spacing was performed on the tree point cloud data. Then, according to
the area of adjacent canopy point cloud slices with the change rate of height,the improved Graham convex
hull algorithm was used to calculate the area of canopy point cloud slices before and after adaptive stratifi-
cation. Finally,the volume of the entire canopy was obtained by accumulating the volume between the can-
opy point clouds of each layer based on the formula of table and cone. The experimental results showed
that this method ensured that the thickness and number of canopy point cloud slices were suitable for the
shape and size of the canopy itself,and at the same time effectively narrowed the boundary gap of canopy
point cloud slices,and obtained a more accurate canopy point cloud slice area,and then realized the fine cal-
culation of canopy volume. The calculation results were between those of Graham convex hull algorithm
and voxel method,and the accuracy improved by 30. 89% and 24. 19% , respectively compared to the two
methods. The proposed method can scientifically provide a theoretical basis for the precise application

strategy in the process of UAV application.
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Fig. 1 Layout diagram of measuring station
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Fig.4 Comparison between Graham convex hull algorithm and boundary extraction algorithm of this research method
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Fig. 5 Classification results of adaptive slice of tree crown
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Fig. 6 Scatter plot and linear fitting of canopy volume calculated by this research method and Graham convex hull algorithm
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