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Canopy Volume Measurement Method Based on Point Cloud Data

BI Yinli, QI Lishuai, CHEN Shulin, LI Lijuan, LIU Sheng
College of Geoscience and Surveying Engineering, China University of Mining and Technology (Beijing), Beijing 100083, China

Absiracl In the field of forestry, the temestrial 3D laser scanning (TLS) technology is used to obtain the measurement factors in survey,
but not so often to measure the volume of shrubs. This paper discusses the TLS system components, the operating principle, based on the
point cloud data of the amorpha, and the crown height and the crown diameter of 29 amorpha plants were measured. With the overall
convex hull algorithm, the sliced convex hull algorithm, the slice segmentation algorithm and the three -dimensional grid algorithm, the
canopy volume was determined, then the canopy volume, the crown height and the crown diameter were correlated, and thus the
appropriate measurement method for the shrub volume was selected. The results show that the stereo grid algorithm is the best way to

measure the canopy volume of plant, which has the same structural characteristics with amorpha, and can be used as the foundation for

SEIERCE & TECHRIILOGY AEYIER

the TLS technology to monitor wild shrub growth conditions.
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Fig. 1 3D laser scanning measurement principle
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Table 1 Calculation results of crown height,crown diameter and volume

— JeL i A%/ cm 5 1 A A A m?
U= 76 1= Jem -
Mt Ay RV Ax ¥iE RN igaEo) Yl 4 ST R4
1 39.07 37.87 36.78 37.33 24 875 16.529 26.027 5216
2 4158 44.04 3646 4025 39.781 24.060 40.391 4.749
3 1733 18.88 17.81 18.35 2245 1.356 2.684 0.461
4 7.58 24 .48 31.33 27.90 15.722 9933 16.775 2.614
5 23.00 25.14 2191 2353 4904 3.696 6.523 1.304
6 2534 2127 2293 22.10 4956 3.730 5.768 0.831
7 4949 49.50 53.70 51.60 53.538 37.129 55.901 6.051
8 23.12 4495 2342 34.18 13.266 10.066 15.142 1.451
9 19.24 22.08 20.19 21.13 3.604 2,625 4296 0.688
10 33.02 32.73 3454 33.64 19.242 10.295 21.241 2.085
11 19.92 18.38 21.05 19.72 3.224 2.030 3.643 0.538
12 40.19 38.48 3593 37.20 25.875 12.94 26.487 2444
13 5276 37.13 5139 4426 45341 22.246 44.180 2.706
14 37.63 38.13 35.06 36.59 23.945 13.388 24931 2.081
15 2032 16.50 16.85 16.67 2.626 1.965 3.043 1.096
16 4739 37.35 52.06 4471 40.368 21.643 38.986 4552
17 61.75 43.19 59.62 51.40 76.832 38914 68.496 4.610
18 30.65 29.77 3197 30.87 13344 8210 12.305 1.127
19 24.07 27.96 2727 27.62 8.361 4.833 8.950 1.098
20 39.82 37.38 33.78 35.58 23871 16.161 24.610 4012
21 3146 32.72 3128 32.00 14.847 8.824 16.027 3.000
22 4411 4031 3646 3839 32.245 12.926 28.168 2.225
23 32.64 38.10 3341 35.75 20215 11.442 20.733 1.923
24 39.08 23.58 2834 2358 11.812 3.480 8.602 0.676
25 1142 16.38 15.62 16.00 1.157 0.799 1.876 0.262
26 2796 25.61 3337 29.49 8.084 4.637 8717 1.274
27 19.71 21.34 2146 2140 4.829 3447 4854 1.163
28 2344 17.79 2032 19.06 4.663 3.299 4758 1.042
29 17.72 21.24 24.94 23.09 4362 2.839 4819 0.995
R 61.75 49.50 59.62 51.60 76.83 38.910 68.500 6.051
F/ME 1142 16.38 15.62 16.00 1.157 0.799 1.876 0262
V41 32.10 29.77 31.35 30.81 18.90 10.81 15.14 2.147
o AR 22 1223 9.821 1142 10.07 18.10 10.02 17.07 1.602
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(c) Slice convex hull volume

(e) MR EIER
(e) Slice segmentation volume
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Fig. 3 Four volume algorithm schematic based on point cloud data
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Fig. 4 Schematic diagram of 3D scattering points of crown volume-crown height-crown diameter
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Table 2 Binary linear regression analysis for volume-crown height-crown diameter
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Fig. 5 Four grid slices from top to bottom of three-dimensional grid algorithm
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Table 3 Linear regression analysis for crown volume-crown height/crown diameter
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