Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2023.24.11.41

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 24, No. 11 pp. 41-46, 2023

TR 739
& 284 Bt

= ’
MYUrEtE AMAAZ S, 2Yetista HE|o|cojstat

Usability Evaluation of Laser Scanning Technology in Establishing
Forest Geospatial Information for Forest Road Construction

*
Joon-Kyu Park’, Keun-Wang Lee’
"Department of Civil Engineering, Seoil University
’Department of the Multimedia Science, Chungwoon University

o S EE AvE AP A AERRe] £4 5 24A 9 SUtet I 11 Be4ol B ek
Aot Y=o A= 7ERAL AST, TUAE 59 £28 o|FojAH, Y= AlTS Tt 7|12A=R ol&Hrt
A= AAE A% A SF2 A HZo] BolskA] ¢ AV AL, dlite] #Eo= Qs FUd FFo] o]F
A2 Fof AAEES @7 Zpol 7k WAYSHAL o] = % A5 EAIF0l AR ol & AFolAde =8 gAI%
3D FolA AL o]&sto] AR YRS 501, ARAY =2 9 AldE = A 9 28 Ueke
AAStLA 5T A2 F =€ HolHY Ag: 4 2%, Ag%ee $EYF2LE 0.01~0.08m, 53] WIF
£ 0.01~0.05mE YErHiot. % o] vlsf 2] o] et &2 g2 Yoy, FAXNFEE &85
€ 3% m A7 AL & A2 2T 1) 3D HolA AUE E8e FHol Hoh U IR
FE0] 7hsde & & AT AFE S AEE ZIEIE FH HolHe A digt S AL
o] dH=o] o] Thestden, JEHEE Ao 75 4 e, g AFe 7MY w2 33 £F
o] 7FsstgH. A&

snte AXERH, AF A5 5

H g
:OL
-
P
it

ERJIEZE HolHe AdAor 334 FH o =HS B4 = 9o IF
| &80l 72 Zolth.

Abstract Recently, the need for forest roads has increased along with their increasing public interest
role, such as promoting smart forest management and forestry automation. Forest roads are designed in
the order of basic survey, field survey, and drawing system and are used as basic data for constructing
a forest road. Local surveying for forest road design has limitations because it is not easily accessible
to people, and precise surveying has not been possible due to a lack of budget, resulting in differences
between design drawings and the site or problems in construction. Accordingly, this study attempted to
establish spatial information about forest areas using a 3D laser scanner mounted on a drone and
propose ways to generate and utilize drawings of roads and facilities in forested areas. An analysis of
the accuracy of the data constructed through research, the accuracy was 0.01 to 0.08 m in the horizontal
direction and 0.01 to 0.05 m in the vertical direction. The accuracy in the vertical direction was higher
than that in the horizontal direction, and considering that errors of several meters may occur when using
digital topographic maps. The method using a 3D laser scanner could provide more precise forest spatial
information. The point cloud-type data generated through the study had the shape of the target area,
making it possible to produce a cross-sectional view, effectively construct a cross-sectional view, and
enable a three-dimensional representation of the target area with high visibility. The point cloud data
built through research can generate 3D drawings and be used in future smart construction and
construction automation.
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Fig. 1. Forest Road Detailed Design Process
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Fig. 2. Study Flow
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Table 1. Specification of Equipment

Item Description
Detection Range 190m @ 10% reflectance
Dimensions 136*106*129mm
Weight 1.25kg
System Accuracy 5cm @ 70m

Scan Rate 720,000 points/s

Field of View 70.4°(Horizontal) x4.5° (Vertical)

Fig. 3. Study Area
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Fig. 4. Color Point Cloud
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Fig. 6. Visualization Data
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Fig. 7. Comparison of Existing Drawings with 3D
Drawings Created through Research
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Fig. 8. 3D Drawing Created through Point Cloud
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