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Change Monitoring in Ecological Restoration Area of Open-Pit Mine
Using Drone Photogrammetry
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Abstract

In this study, analyze and monitor the change of the ecological restoration area inside the open-pit mine in
Gangwon-do. and to analyze and monitor the change of ecological restoration area. analyzed the distribution of
vegetation using high-resolution orthophoto of various periods and analyzed terrain change using DSM/DEM in
study area. Therefore, orthophoto and ¥21E Z&H9-= were collected from 2014 aerial laser surveying and 2015
fixed-wing drone photogrammetry. In addition, orhtophoto and ¥Q1E Z&-9-= were produced by using rotary-wing
drone photogrammety in 2016, and change of ecological restoration area was analyzed using this. As a result, it’s
possible to perform change monitoring of the open-pit mine ecological restoration area. using nEGI and VARI,
about 10-30% of the area ratio of the result of extracting vegetation distribution area is distributed, and the
comparison DSM and DEM cross section and restoration plan line, the cross section made by using the drone were
similar, and the earth-volume analysis was possible.
Keywords : Drone, Photogrammetry, Ecological Restoration Area, Change, Monitoring
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Table 1. Specification of rone and amera sensor

Classification Contents
Maker/Name DJI Inpirel V2| DJI Phantom 3
Wing size 58cm 35cm
. 2935g 1280g
Weight . . . .
c18 (inclusion battery)|(inclusion battery)
Batt 222V, 222V,
. 4500mAh 4500mAh
Flight time Approx1.mately 18 Approx1.mately 23
minute minute
Flying speed 22m/s 16m/s
Radius of landing Approximately Approximately
Im Im
Focal length/angle 20mm / 94° 20mm / 94°
of view
Sony EXMOR Sony EXMOR
sensor

(1/2.3"type)

(1/2.3"type)

Figure 11. Drone aerial photograph
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Figure 12. Rotary-wing drone orthophoto(2016)
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Figure 13. Rotary-wing drone DEM(2016)
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Table 2. Result of accuracy analysis

No dX(m) | dY(m) | dL(m) | dZ(m)

1 0.030 | 0.053 | 0.061 0216

2 0.048 | 0.077 | 0.091 0.051

3 0.155 | -0.029 | 0.158 | -0.166

4 20.003 | -0.015 | 0.015 | 0022

5 0.190 | -0019 | 0.191 0.292

6 0.097 | -0.109 | 0.146 | -0.406

7 0.036 | -0051 | 0062 | -0.042

8 0.241 0015 | 0241 0.332
Average | 0.100 | 0.046 | 0.121 0.290
RMSE | +0.129 | +0.056 | +0.140 | +0.328
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Table 3. Result of vegetation distribution area

Classification 2015 2016
nEGI (m?) 195.438 9,202.750
VARI (m?) 227.500 | 3,154.625
Study area (m?) 31,006.563
nEGI vegetation distribution
chart (%) 0.63 29.68
VARI vegetation distribution
0.73 10.1
chart (%) ’ ’
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Figure 17. Sectional diagram position
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Figure 18. Sectional diagram(1~1")
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Figure 21. Analysis of earth-volume in period

Table 4. Result of earth-volume analysis

Classification Fill(m®) Cut(m”)
Earth. | 20152014 | 111,995.130 16,216.580
20162015 |  13,834.940 976.480
volume
20162014 | 121,055.000 12,326.290
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