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Fig.1 Station photo scanned by three-dimentional laser scanner
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Table 1 Volume formula for different crown shape
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Table2 Comparison of the measured value and scanning value of trees

Res ERE 1Y Ny A AR 22
B H/m Ffz/em JE I /m B /m Ffz/em JeMiE/m W /% W72/% IR/ %
1 12.37 26.77 8.14 12.86 26.42 7.95 3.81 131 239
2 12.52 26.62 7.64 12.49 26.42 7.85 0.23 0.76 2.68
3 17.15 52.20 12.18 17.10 52.11 12.50 0.29 0.18 2.56
4 15.26 57.41 8.62 14.85 57.48 8.05 2.76 0.13 7.08
5 15.98 30.55 9.76 16.62 30.61 9.85 3.85 0.18 0.91
6 14.97 30.92 8.48 15.20 30.88 8.80 1.51 0.14 3.64
7 5.67 9.20 3.82 5.52 9.14 3.60 2.72 0.66 6.11
8 7.10 12.60 5.90 7.26 12.58 5.60 220 0.16 5.36
9 13.12 51.60 7.20 13.05 51.57 7.65 0.54 0.07 5.88
10 12.98 21.35 7.61 13.05 22.60 7.35 0.53 5.53 3.60
11 11.24 2252 747 11.15 2292 7.50 0.83 1.74 0.47
12 15.20 43.40 8.72 14.95 4329 8.40 1.67 0.25 3.81
13 13.52 49.90 11.45 13.16 49.97 10.90 277 0.14 5.07
14 7.92 21.83 7.58 7.84 22.92 7.05 0.99 4.76 7.45
15 10.55 26.10 7.80 10.39 25.46 7.65 1.58 2.50 1.96
16 10.75 25.82 7.64 10.71 26.42 7.91 0.36 228 3.44
17 9.82 30.71 10.60 9.53 30.56 10.00 3.04 0.50 6.00
18 10.40 27.20 8.37 10.63 27.06 8.40 2.16 0.53 0.36
19 8.94 20.00 7.64 8.72 19.60 7.80 252 2.05 2.05
20 6.93 14.53 5.69 6.50 14.96 5.05 6.57 2.88 12.64
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Fig.2 Schematic diagram of scanning point coordinate calculation
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Table 3 Data analysis of three-dimensional volume measurement
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Fig.3 Three-dimensional point cloud
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Three-dimensional volume measurement of trees based
on digital elevation model

He Cheng', Feng Zhongke'™,Yuan Jinjun?, Wang Jia', Dong Zhihai'~®,Gong Yinxi*
(1. Mapping and 38 Technology Center, Beijing Forestry University, Beijing 100083, China; 2. Public Safety Institute, Tsinghua University,
Beijing 100084, China; 3. Beijing Institute of Surveying and Mapping, Beijing 100038, China)

Abstract: In order to measure three-dimensional volume of trees with non-destruction and high accuracy, a digital
elevation model was built in this paper through digital mapping software based on the trees point cloud data measured by
three-dimensional laser scanning system. After building the triangulation, the volume of trees would be calculated
through the earthwork calculation function of mapping software and the calculation principle of system was described in
detail. 20 pines with different height and volume selected from experimental area were taken as research objects to
measure with ten repeated tests by the proposed system, and then measured results were compared with manual
measurement. It was concluded that experimental results had good agreement with manual measurement results
(standard error was 3.54, absolute error was 7.002, relative error was 3.15%, and accuracy was up to 96.852%), so this
system can be used in volume measurement of trees.

Key words: trees, three-dimensional, volume measurement, digital elevation model, accuracy analysis



