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Evaluation of the Usability of Establishing Forest Geospatial
Information for Forest Road Construction Using Various 3D Laser
Scanning Methods
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Abstract South Korea has been installing forest roads across the country since 1965 and currently has
24,929 km of these roads. The need for them is increasing as the role of efficient management of forests
and forestry mechanization increases. However, due to the nature of a forest area, there are limitations
to access, and precise measurements cannot be made. This is causing problems such as differences
between design drawings and the site. Accordingly, in this study, forest geospatial information was
constructed using Terrestrial LiDAR (light detection and ranging), drone LiDAR, and MMS (mobile
mapping system), and the accuracy and efficiency of constructing forest geospatial information were
analyzed. Point cloud-based forest geospatial information was constructed through each method. As a
result of an accuracy analysis, the terrestrial 3D laser scanner showed the highest accuracy at a
maximum of 0.02 m, and the drone LiDAR and MMS had accuracy of less than 0.1 m. These results are
within the accuracy range needed for construction surveying and indicate the possibility of using point
cloud-based forest geospatial information in forest road construction. Terrestrial 3D laser scanners have
relatively high accuracy, but the time required to acquire data is large, and it is difficult to access the
site before the forest road is constructed, so it is considered appropriate for forest road construction
inspection. The drone LiDAR can acquire data from a large area in a relatively short period of time, and
its accessibility is high, so it can be used for the design of forest roads. The 3D laser scanner is capable
of constructing precise forest geospatial information based on a point cloud, so it can be applied to
forest road design and construction management and can improve the efficiency of related work.
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Fig. 2. Study Area
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Table 1. Specification of Equipment

Accuracy, Efficiency

Fig. 1. Study Flow
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dv Pl Item X7 Mapper+ MX50
Stu b Plan Scan Speed 500,000 240,000 240
l an op points/sec points/sec lines/sec
Weight 5.8kg 1.3kg 23kg
Selection of StUdy area Maximum Range 80m 100m 80m
l Accuracy +0.003m +0.03m +0.02m
. - Operating e, A0 Ao
Data Acquisition and processing Temperature 20~50°C 20~40°C 0~40°C
. . . - . e . Mounted Mounted
Terrestrial LIDAR, Drone LiDAR, Mobile Mapping Data Acquisition | Operating on | 017 °¢ 1 | o9 €S OF
System Method the ground operated operated
Data analysis AgE 3D #FolH AMUE FF HlolH FHE2
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Fig. 3. Forest geospatial information by terrestrial
LiDAR
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Fig. 4. Forest geospatial information by drone LiDAR

A GA9 3D oA AU E B3t Holy 5>
1km 734 302 &t 3= U FH52 wolEHe
SEA PN 283h= AA7IEHS o183l 7
EXFE st , ZJAEZESE HolHE sk
ot Fig. 5& B &A1F 3D #olA &g B3 +
S8 ARSEEE Uehdn
APgd, B2 JAY, A A9 3D #olA £~
3 F5E dloleles A2E S dd HEE 7HA

HIEIHPE el k= B4ol 7hestant

=
=
L
T

43

Fig. 5. Forest geospatial information by MMS
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Table 2. Result of accuracy evaluation

No Terrestrial LiDAR
dN(m) dE(m) dH(m)
1 0.02 0.01 0.01
2 0.01 0.01 0.02
3 0.02 0.01 0.01
4 0.03 0.01 0.01
5 0.02 0.02 0.01
min 0.01 0.01 0.01
max 0.02 0.02 0.02
No Drone LiDAR
dN(m) dE(m) dH(m)
1 0.09 0.07 0.10
2 0.08 0.06 0.08
3 0.07 0.05 0.07
4 0.08 0.04 0.09
5 0.09 0.05 0.06
min 0.07 0.04 0.06
max 0.09 0.07 0.10
MMS
No dN(m) dE(m) dH(m)
1 0.04 0.04 0.06
2 0.03 0.06 0.07
3 0.05 0.05 0.08
4 0.04 0.05 0.05
5 0.06 0.04 0.04
min 0.03 0.04 0.04
max 0.06 0.06 0.08
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Fig. 6. Ground and cross section by terrestrial
LiDAR

Fig. 8. Ground and cross section by drone MMS
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Table 3. Time required to acquire data per 1km

Terrestrial Drone
frem LiDAR LiDAR MMS
Required time 10hour lhour 0.5hour
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