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Classification of Terrestrial LiDAR Data through a Technique of
Combining Heterogeneous Data
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Abstract Terrestrial LiDAR is a high precision positioning technique to monitor the behavior and change of
structures and natural slopes, but it has depended on subjective hand intensive tasks for the classification(surface
and vegetation or structure and vegetation) of positioning data. Thus it has a couple of problems including
lower reliability of data classification and longer operation hours due to the surface characteristics of various
geographical and natural features. In order to solve those problems, the investigator developed a technique of
using the NDVI, which is a major index to monitor the changes on the surface(including vegetation), to
categorize land covers, combining the results with the terrestrial LiDAR data, and classifying the results
according to items. The application results of the developed technique show that the accuracy of convergence
was 94% even though there was a problem with partial misclassification of 0.003% along the boundaries
between items. The technique took less time for data processing than the old hand intensive task and improved
in accuracy, thus increasing its utilization across a range of fields.
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[Fig. 2] Visible Image(R, G, B)
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[Fig. 3] Near Infra-Red Image
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[Table 3] Classification Status of the Data

@%  [NDVI(EAI%, 2D) [ Aete|chti4, 3D)
FZRE 1,464,647 1,362,429
A1l 1,724,592 2,983,779
P EAe] 303,170 373,333
H| 2= 2,523,591 402,767
Al 6,016,000 5,122,308
b. Vegetation
c. Surface
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[Fig. 8] Classification of T-LiDAR Data
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[Table 4] Statistics of NDVI(Items)
= 22 | o) | Hot | EFHA}F | Variety | Majority
25 59 205 | 121 9.54 134 128
AR 149 | 241 196 21.18 92 192
AEH | 52 | 162 | 118 9.54 103 117
HEF 22 100 79 13.06 79 73
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[Table 5] 3D Position & Attribution of CP Points

Item

cp X Y H LiDAR | NDVI
1 212626.73 | 378803.10 | 61.78 | FRE | FXRE
2 212626.85 | 378803.33 | 5898 | FX&E | AXE
3 212628.23 | 378803.16 | 5129 | FXx&E | I2E
4 212628.77 | 37880520 | 44.72 | FRE | IXx&E
5 212625.70 | 378801.05 | 36.79 | FRE | F1XRE
6 212631.15 | 378809.45 | 58.83 | FXE | IXE
7 212631.36 | 378809.18 | 5090 | FXx&E | 2 E
8 212629.25 | 378808.69 | 3847 | FRE | IXE
9 21263226 | 378816.47 | 49.80 | FRE | F1XRE
10 | 212630.80 | 378820.84 | 47.02 | Fx&E | 1XE
11 | 212610.03 | 378822.72 | 38.97 | 28 | Ix&
12 | 212633.58 | 37882693 | 50.85 | Fx&E | IRE
13 | 212632.44 | 378833.84 | 47.03 | XE | 1RE
15 | 212633.37 | 378840.92 | 44.82 | F2&E | IxE
16 | 212633.63 | 378843.37 | 41.95 | F2& | IxE
17 | 21263583 | 37884542 | 51.00 | #%& | 3+RE
18 | 212633.61 | 378845.44 | 4639 | FxE | ILXE
19 | 212636.28 | 378848.61 | 4595 | Fx&E | IxE
20 | 212633.87 | 378847.14 | 36.03 | F2E | IRE
21 | 212627.31 | 378811.10 | 35.16 2128 A28
22 | 21261135 | 378819.22 | 44.35 B B
23 | 212608.36 | 378821.22 | 42.84 A48 A28
24 | 212608.91 | 378819.80 | 38.69 A48 A28
25 | 21260634 | 378818.29 | 34.71 A1 A A1
26 | 21261524 | 378819.28 | 37.08 B B
27 | 212609.06 | 378823.98 | 43.35 A48 A28
28 | 212609.38 | 378824.04 | 42.16 A48 A28
29 | 212607.11 | 378823.18 | 34.30 2128 A28
30 | 21263127 | 378826.97 | 44.78 B B
31 | 212613.46 | 378830.96 | 42.82 A48 A28
32 | 212611.82 | 378827.79 | 40.66 A48 A28
33 | 212615.54 | 378830.10 | 37.71 2128 A28
34 | 212611.74 | 378828.97 | 34.35 B B
35 | 212632.85 | 378837.12 | 40.81 A48 A28
36 | 212614.61 | 378834.66 | 34.19 A48 2128
38 | 21261635 | 378840.44 | 34.37 B B
39 | 212633.74 | 378846.53 | 40.81 A48 A28
40 | 212616.43 | 378847.94 | 37.91 A48 A28
41 | 212612.76 | 378800.13 | 33.57 | A|&¥ A ®EH
42 | 212609.63 | 378807.49 | 3336 | A#EW | AEH
43 | 212608.66 | 378808.40 | 3333 | A|&W | AHEWH
44 | 212607.08 | 378809.88 | 3331 | A#EW | A|EWH
46 | 212601.03 | 378825.00 | 3320 | AX#W | AEH
47 | 212601.61 | 378830.88 | 33.28 | A|&W | A¥EWH
48 | 21260049 | 378839.16 | 33.29 | A %4 A xEH
49 | 212604.16 | 378846.71 | 33.31 A FEH A EH
50 | 212609.81 | 37885047 | 3332 | A&EW | AHEWH
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