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Utilization of Drone LiDAR
for Route Planning of Forest Road and Construction Inspection

1 2*
Joon-Kyu Park’, Dae-Yong Um
"Department of Civil Engineering, Seoil University
"Department of Civil Engineering, Korea National University of Transportation

2 9% FHT Ahe AdYY v Est X1 FH9) oM, ¢ T 39 EZl tigh 7150] AR lo] eI =8
7} 94 AX 1 9}t 2 dpojAe =& LiDAR(Light Detection And Ranging)Z ©]&3ste] A& AA o|F]9
A% dlolElE S, Alg A 2 Al F dolEE sty vw 2 24519t =2 LiDAR Ho[ElE o]-&5}o
55 AAT DEM(Digital Elevation Model)o] Ao, HARES} HZE B A A5l dst ETFS
B30 F A3 & 9l9lth. & LiDARE o838 ETF AP 7|9 XYL E E8ohs WHET K} A%
EZHE AE0] 7Feoh] diiel A4 AEet @A =9 kA Ao 8ol 7T AR wHHT B3 A%
o] F AA vwe EE LiDARY Fg=E= 44 9 4 WFoa 747k 0.08cm, 0.09cmE UEH o] FUvt&E
TA.00A4 Bt = ETA SFY FYEE UEotgen, o)de it A% AlF HEo| EE LiDARY

AASH Aolgt & 4= oot FF EE, LiDAR, U35 59 HAE 7|€9 A Hof 482 Jg=g P4

5lQ O
o=
i, AFe ZEdS MATe RN AR el A 71og Aol

ool p4olo ok
i)

N

Abstract Recently, the need and demand for forest roads has increased as forestry mechanization is
promoted and the function for public purposes, such as public safety, health, and recreation, is
increasing. In this study, data from a forest road construction site were acquired using drone LiDAR
(Light Detection And Ranging). The data were generated, compared, and analyzed before and during
construction. Using the drone LiDAR data, a DEM (Digital Elevation Model) with the trees removed was
produced, and the amount of earthwork for forest road construction could be effectively calculated
through a comparison with design data. Because the earthwork volume estimation using drone LiDAR
can calculate the earthwork volume more accurately than existing digital topographic maps, it can be
used in forest road route planning and design data. In addition, the accuracy of the drone LiDAR
compared to the longitudinal design of the forest road was 0.08 cm and 0.09cm in the horizontal and
vertical directions, respectively, satisfying the accuracy of earthwork surveying specified in the "General
Survey Work Regulations;. These results are consistent with the construction inspection of forest roads,
highlighting the potential use of drone LiDAR. In the future, the application of digital technologies to
the forest field, such as drones, LiDAR, and artificial intelligence, will contribute significantly to forest
resource management by improving accuracy and work efficiency.
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Fig. 1. Forest Road Status
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Table 1. Specification of Image Sensor

Step

Description

Planning

Survey forest areas prior to construction
of a forest road to determine
appropriate location and spacing.
Through this, a plan is established that
takes into account resource management
objectives and terrain.

Leveling

Check the ground slope and soil
conditions and, if necessary, level the
terrain to provide a suitable foundation.

Deforestation

This is the step of removing trees, and
logging is carried out to secure an
appropriate forest width. Proper logging
methods and safety precautions are
taken during this time.

Soil Preparation

Clear the work area by removing soil
and removing unnecessary materials to
maintain proper soil conditions.

Forest
Road Installation

Forest roads are installed using various
equipment and machines. At this time,
appropriate spacing and direction are
maintained, and work is performed
taking environmental conservation into
consideration.

Pavement and
Stabilization

Pave forest roads to prevent soil erosion
and increase stability. For this purpose,
stones, pebbles, wood chips, etc. can be
used.

Maintenance

Even after a forest road is installed,
regular maintenance work is required.
To ensure efficient management and
sustainable use of forest resources, we
continuously manage the condition of
forest roads and perform necessary
repair work.

Study Plan

|

Selection of study area

|

Data acquisition

Before and After Construction of Forest Road

!

Data processing

|

Analysis

Route Planning, Construction Inspection

{

Presenting the Utility of Drone LiDAR

Fig. 2. Study flow
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Table 2. Specification of Image Sensor

Item Description
Scanner HesaiXT32M2X
IMU Applanix APX-15
Range 140m
Precision 3cm
Accuracy 3cm
Echo 3
Points/sec 640,000
FOV 360 degree
Weight 1.32kg
Operation Time 80minute
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Fig. 5. Data Processing Step
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Fig. 6. Data of Before and After Forest Road
Construction
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Fig. 8. 3D Mesh Data using 2D Drawings
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Table 3. Comparison of Earthwork Volume

Earthwork Volume(m?)

Fill Cut

Process

Pre-construction 8,834.4 6,775.2

Fig. 9. Comparison of Mesh Data Before and After
Forest Road Construction
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Table 4. Accuracy Analysis of Drone LiDAR Data

Deviation

No dN(m) dE(m) dH(m)

1 0.08 0.07 0.05

2 0.07 0.05 0.08

3 0.08 0.04 0.08

4 0.08 0.05 0.08

5 0.07 0.05 0.09

6 0.08 0.06 0.08

7 0.08 0.04 0.08

8 0.08 0.06 0.07

9 0.06 0.07 0.06

10 0.08 0.06 0.07

11 0.08 0.07 0.08

12 0.07 0.06 0.08
max 0.08 0.07 0.09
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