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Abstract

Applications of drone in various fields have been increasing in recent years. Drone has great potential for forest
management. Therefore this paper is using drone for forest damage areas. Forest damage areas is divided into
caused by anthropogenic and occurs naturally, the possibility of disasters, such as slope sliding, slope failures and
landslides, sediment runoff exists. Therefore, this research was to utilize the drone photogrammetry to perform the
damage analysis of forest damage areas. Geometrical treatment processing results in Drone Photogrammetry, the
plane position error RMSE was +0.034m, the elevation error RMSE was +0.017m. The plane position error of
orthophoto RMSE was +0.083m, the elevation error of digital elevation model RMSE was +0.085m. In addition, It
was possible to current state analysis of damage in forest damage areas of airborne LiDAR data of before forest
damage and drone photogrammetry data of after forest damage. and application of drone photogrammetry for
production base data for restoration and design in forest damage areas.
Keywords : Drone, Photogrammetry, Orthophoto, Digital Elevation Model, Forest Damage, Restoration
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Figure 3. Forest damage status
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Table 1. GCP and check point coordinate

oral

Figure 6. Drone and camera

Table 2. Specification of drone and camera

Classification Contens
Maker/Name  |DJI(China) / Inspirel V2
Wing size 34cm
Weight 2935g( inclusion battery)
Drone Battery 22.2 V, 4500mAh
Flight time Approximately 18 minute

Flying speed

22m/s

Classification | No X Y Z Radius of landing|Approximately 1m
1 | 410641.209 | 277084.624 | 327.379 Maker/Name  |DJI (China) / ZEMUSE X3
2 | 410765.177 | 277102.943 | 339.059 Focal length |3.6mm
3 | 410650.070 | 277151.269 | 351.524 Sensor Sony EXMOR (1/2.3"type)
GCP 4 | 410683.345 | 277129.099 | 347.327 Camera Data format Image: JPEG, DNG
5 | 410779.745 | 277154.072 | 332.751 Video: MP4,MOV
6 | 410658.498 | 277043.313 | 314.832 Image size  |4000 x 3000
7 | 410672.912 | 276975.610 | 316.354 Angle of view 194°
8 | 410862.798 | 276978.016 | 294.761
1 | 410703.426 | 277084.505 | 333.128
2 | 410731.376 | 277152.641 | 338.510
3 | 410668.768 | 277146.251 | 353.476
Check 4 | 410692.606 | 277189.547 | 339.596
Point 5 | 410823.366 | 277171.922 | 327.335
6 | 410755.854 | 276986.421 | 305.174
7 | 410628.339 | 276952.454 | 322.871
8 | 411078.356 | 277279.522 | 249.991
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Table 3. Result of geometrical treatment

. . Error(RMSE)
Classification X ay iz al
Geometrical |, > 4m | £0.016m | £0.017m | £0.034m
Treatment

350 - 37121
B 320 - 350
B 290 - 320
I 260 - 290
I 235521 - 260

Figure 10. Drone digital elevation model

Figure 11. Drone orthophoto
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Table 4. Result of accuracy analysis

Classification dX dy dz dL
1 -0.067 0.007 0.078 0.068
2 -0.035 0.023 0.066 0.042
3 0.026 -0.039 -0.072 0.047
4 0.046 0.028 0.059 0.054
5 -0.068 0.029 0.046 0.074
6 -0.017 -0.051 0.094 0.054
7 -0.017 -0.067 -0.039 0.069
8 -0.018 -0.031 -0.010 0.036
RMSE +0.068 | +0.065 | +0.085 +0.083
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Figure 13. Forest damage area elevation analysis
(after)
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Figure 15. Result of fill-up and cutting ground

analysis

Table 5. Result of fill-up/cut analysis

Classification Area(m?) Volume(m?)
Fill-up 15,830 41,038.960
Cut 12,882 31413.700
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Figure 16. Position map of cross-sectional diagram
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Figure 17. Cross-sectional diagram(1~17)
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Figure 18. Cross-sectional diagram(2~2’)
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Figure 19. Cross-sectional diagram(3~37)
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Figure 20. Cross-sectional diagram(4~4’)
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Figure 23. Result of drainage line extraction
(after)
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