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Calculation Method of 3D Point Cloud Canopy Volume Based on
Improved o-shape Algorithm
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Abstract; Canopy volume is an important tree measurement factor for trees, and the accurate
measurement of its volume value plays an important role in the in-depth study of three-dimensional green
quantity and regional carbon cycle. Aiming at the problems of overestimation and underestimation in the
existing methods of measuring tree canopy volume from point cloud data, a o-shape boundary extraction
method that took into account the point cloud boundary density and variable threshold was proposed. The
length of the optimal linear-iterative step and the interval between layers of the method were determined
through experimental analysis, so as to realize the accurate calculation of canopy volume. Firstly, the
canopy point cloud data was sliced at equal intervals; then, an improved a-shape algorithm was used to
extract the more realistic and natural boundary polygons of the point cloud slices; finally, the section area
and the volume of the platform between each layer point cloud were calculated, and the canopy volume
was obtained by adding the platform volumes. The experimental results showed that the accuracy of
obtaining the canopy volume was related to the structure of branches and leaves inside the canopy and the
point cloud density. Regardless of high-density or low-density canopies, the canopy volume value
calculated by the improved o-shape algorithm not only had good stability, but also was more accurate
than that of existing methods, which avoided the overestimation of Graham convex hull algorithm, and
was more conducive to the calculation of the overall volume of the canopy compared with the volume
element accumulation method.
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Fig.1 Simulation diagram of canopy volume calculated
by platform method
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Tab.1 Calculation results of tree canopy samples
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Tab.2 Canopy volume values calculated by different

methods

Rt &k Graham 8k Wit a-shape
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m’ m? vy/m’ "
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Tab.3 Extraction and calculation results
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K/ em Bt m’ HXFRE/ % E/m’ HAXT TR 2/ % HARE/m RBUIRE/ % /%
1 455172 31.084 0 53.4232 0 47.7753 0 100
2 211709 30. 436 2.0847 53.0300 0.736 0 46.196 1 3.3053 46.5119
3 130 475 29. 673 4.5393 51.9717 2.7170 45.523 1 4.7139 28.6650
4 85 884 28. 66 7.798 2 51.7535 3.1254 45.273 1 5.2373 18. 868 5
5 59 688 27.344 12.0319 50.957 4 4.6155 44.8169 6.1922 13.113 3
6 43 651 25.713 17.279 0 49.788 5 6.8035 43.8956 8.1207 9.5900
7 32765 23.431 24.620 4 48.869 3 8.5242 42.856 9 10.294 8 7.198 4
8 25216 20. 811 33.049 2 47.8857 10.365 3 42.7338 10.5523 5.5399
9 19 782 18. 004 42.0795 46.2932 13.3463 42.5203 10.999 2 4.3460
10 15 831 15.226 51.016 6 46.079 6 13.746 1 42.1356 11. 804 6 3.4780
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