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Introduction and Application of 3D Terrestrial Laser Scanning
for Estimating Physical Structurers of Vegetation in the Channel
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ABSTRACT: Recently, a method that applies laser scanning (LS) that acquires vegetation information such as the vegetation
habitat area and the size of vegetation in a point cloud format has been proposed. When LS is used to investigate the physical
shape of vegetation, it has the advantage of more accurate and rapid information acquisition. However, to examine
uncertainties that may arise during measurement or post-processing, the process of adjusting the data by the actual data is
necessary. Therefore, in this study, the physical structure of stems, branches, and leaves of woody vegetation in an artificially
formed river channel was manually investigated. The obtained results then compared with the information acquired using
the three-dimensional terrestrial laser scanning (3D TLS) method, which repeatedly scanned the target vegetation in various
directions to obtain relevant information with improved precision. The analysis demonstrated a negligible difference
between the measurements for the diameters of vegetation and the length of stems; however, in the case of branch length
measurement, a relatively more significant difference was observed. It is because the implementation of point cloud
information limits the precise differentiation between branches and leaves in the canopy area.
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Fig. 1. Photograph of sample vegetation.
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Fig. 2. Vegetation measurement in the channel and
measured 3D TSL point clouds.
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Table 1. Vegetation properties by manual survey

Table 2. Leaf dimensions by image analysis

Height (cm) 75 No. Length (cm) Width (cm) Area (cm?)
N Diameter (cm) 23 1 9.02 201 18.16
(@) No. of leaf 264 2 7.41 1.86 13.77
No. of branch 4 3 8.88 2.09 18.57
Diameter (cm) 1.2 4 7.26 1.82 13.20
1 Length (cm) 36 5 7.59 1.81 13.69
(b) No. of leaf 112 6 7.23 1.78 12.85
Diameter (cm) 1.3 7 8.89 2.03 17.99
2 Length (cm) 11.9 8 7.37 1.80 13.24
Branch (c) No. of leaf 39 9 8.87 2.03 17.98
Diameter (cm) 1.1 10 7.15 1.69 12.05
3 Length (cm) 28.5 1 7.88 1.77 13.95
(d) No. of leaf 28 Avg. 7.96 1.88 15.04
Diameter (cm) 1.05
4 Length (cm) 29 4 éﬂ, ‘94 Z10]4=7.15 cm©]| 41 9.02 cm94 o=
(e) No. of leaf 42 ZA LT £ 1.69 cmof| A 2.09 cm Q] 0.2 LE}
Total No. of leaf (a) + (b) + (c) + (d) + (e) 485 1;)\1. Table 20“ Uk vle} zho] 9l o) Eﬂ;ﬁ;g 10.94

1

Fig. 3. Photograph of sample leaves.
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Fig. 4. Sample stem and branches by 3D point clouds.

Table 3. Total properties by 3D point clouds analysis

Main Height (cm) 79.21
stem Diameter (cm) 243
No. of branch 4

; Diameter (cm) 1.33

Length (cm) 25.03

5 Diameter (cm) 1.43

Branch Length (cm) 31.11
3 Diameter (cm) 1.00

Length (cm) 23.41

p Diameter (cm) 1.05

Length (cm) 28.20

Fig. 5. Sample leaf by 3D point clouds.

Table 4. Leaf dimensions estimated by 3D point clouds

Length (cm) | Width (cm) Area (cm?)
1 8.31 2.05 17.01
2 9.42 2.09 19.68
3 6.96 1.82 12.64
4 6.88 1.59 10.94
5 6.42 1.77 11.36
Avg. 7.59 1.86 14.33
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Table 5. Comparison of physical structure of vegetation by manual survey and 3D point clouds

Manual survey (cm) | 3D point clouds (cm) Difference Discrepancy ratio, R
. Diameter 23 243 0.13 6% 1.057
Main stem
Length 75 79.21 4.21 6% 1.056
; Diameter 1.2 1.02 0.18 15% 0.850
Length 36 28.2 7.8 22% 0.783
5 Diameter 1.3 1 0.3 23% 0.769
Length 11.9 23.41 11.51 97% 1.967
Branch -
3 Diameter 1.1 1.43 0.33 30% 1.3
Length 28.5 31.11 2.61 9% 1.092
4 Diameter 1.05 1.33 0.28 27% 1.267
Length 29 25.03 3.97 14% 0.863
21742 75 Bt = YAEo] 1.048 2 = gho] -9 7hA]9F Qlo] &t 25 ERIE AHENke 7 Hots)
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