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Tablel Basic situation of plots
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1 7.8 6.1 3.9 2.6 0.57 10 6.1 8.1 2.5 2.3 0.50
2 9.1 6.4 3.1 2.9 0.68 11 6.5 8.4 3.3 3.5 0.68
3 8.8 6.7 4.2 3.6 0.42 12 8.4 7.8 3.4 2.4 0.62
4 8.1 8.5 5.2 4.6 0.51 13 6.0 6.3 2.5 2.6 0.67
5 8.9 7.9 5.1 4.2 0.64 14 8.3 7.6 4.7 2.7 0.57
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Fig.2 Scanning site diagram of Terrestrial laser scanner
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Fig.3 Representation of areas involved in canopy porosity

extraction
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Fig.4 Comparison of measured and estimated values of Leaf Area Index (LAI) for different scale factors
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Table 2 Optimum voxel edge length and canopy porosity

5 R B (mm) FLBREE 75 HRAEKmm) FLBR Fr RFE K (mm) FLBR
1 18 0.53 11 19 0.55 21 24 0.51
2 28 0.60 12 34 0.62 22 18 0.53
3 27 0.59 13 32 0.66 23 25 0.54
4 25 0.59 14 36 0.61 24 37 0.62
5 22 0.47 15 22 0.54 25 36 0.57
6 21 0.50 16 26 0.52 26 33 0.57
7 23 0.52 17 31 0.58 27 35 0.63
8 31 0.53 18 20 0.52 28 26 0.50
9 24 0.53 19 25 0.45 29 31 0.67
10 22 0.57 20 24 0.54 30 23 0.52
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Table 3 Porosity extracted from canopy point cloud layered by canopy morphology

[ J2 % [ JZ2 R s =53
a b c d e a b c d e a b c d e

1 0.76  0.65 0.69 11 0.90 092 080 0.70 0.52 21 0.79  0.79  0.60
2 0.86 0.71  0.80 12 0.83 0.87 080 0.67 0.29 22 0.74 077 079 0.74  0.69
3 0.82  0.82 0.67 13 0.82  0.78 0.52 23 0.69 0.69 0.61
4 0.90 0.73 083 0.82 0.87 14 091 090 084 0.76 0.61 24 0.94 082 0.72
5 0.73  0.63 0.81 15 0.77 0.83 0.84 0.65 0.23 25 0.88 0.86 0.78 0.69 0.55
6 0.63 0.84 0.70 16 0.53 078 087 071 0.78 26 0.85 0.86 0.86 0.82 0.65
7 0.73  0.68 0.75 17 0.90 0.89 0.76 0.83 0.65 27 0.54 0.84 084 0.75 0.64
8 091 082 079 0.75 0.73 18 0.70 071  0.71 28 0.85 0.86 082 0.71 0.72
9 0.77  0.80  0.67 19 0.54 075 0.71 0.78 0.80 29 091 0.88 0.68
10 0.85 0.90 087 0.72 078 20 0.81 0.71 0.68 30 0.84 079 083 0.74 0.51

s WERTUR e W BIZR T2

R4 BEINSTLEDIFER

Table 4 Multiple linear regression models for each category
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Fig.6 Comparison of multivariate linear models of canopy porosity of various types
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Canopy Porosity of Masson Pine based on Terrestrial 3D Laser Scanning

Y AN Xiafan'*,ZHAO Wenkai'*, YANG Shuncheng’, LIN Lingchen"?,

LIU Jian"*, YU Kunyong'*

(1.College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China;
2.Fujian Province Key Laboratory of 3S Technology and Optimal Utilization of Resources, Fuzhou 350002,
China;
3.S0il and Water Conservation Test Station, Fuzhou 350002, China)

Abstract: The terrestrial 3D laser scanning technology has the advantages of fast scanning, no damage to trees,
and high restoration of the original shape of trees, which provides accurate data for 3D sample wood reconstruc-
tion, tree canopy structure research, and forest resource monitoring research on a continuous basis. With the
Masson pine as the object, the 3D laser scanner was used to obtain point cloud data of 30 single trees, and the
voxelization, planar projection and convex packet algorithm were applied to calculate the porosity of single
wood canopy. Combined with the theory of stratification, through the correlation analysis with tree growth pa-
rameters (crown width, crown volume and crown height) , a multiple linear regression model was established
for the canopy porosity extracted from the full crown and different stratification methods, and the coefficient of
determination (R*), Root Mean Square Error (RMSE) , Residual Predictive Deviation (RPD), and Total Ac-
curacy (TA) to determine the optimal voxel side length and optimal stratification for canopy porosity extraction.
The results show that the best stratification method for canopy porosity extraction is to divide canopy shape into
three layers (R” is 0.74) ; The effects of canopy porosity and tree growth parameters extracted by three—level
stratification are the most stable; the porosity extracted according to canopy shape stratification is suitable for
large differences in canopy shape, and when the canopy shape is relatively consistent, the canopy height is used.
The third-level stratification is more suitable and has higher precision.

Key words: Masson pine (Pinus massoniana) ; Canopy porosity ; Voxelization; Terrestrial laser scanner; layer-

ing theory



