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Accuracy Evaluation of Earthwork Volume Calculation According to
Terrain Model Generation Method
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Abstract

Calculation of quantity at construction sites is a factor that has a great influence on construction costs,
and it is important to calculate accurate values. In this study, topographic model was created by using drone
photogrammetry and drone LiDAR to estimate earthwork volume. ortho image and DSM (Digital Surface
Model) were constructed for the study area by drone photogrammetry, and DEM (Digital Elevation Model) of
the target area was established using drone LiDAR. And through accuracy evaluation, accuracy of each method
are 0.034m, 0.35m in horizontal direction, 0.054m, 0.25m in vertical direction. Through the research, the
usability of drone photogrammetry and drone LiDAR for constructing geospatial information was presented. As
a result of calculating the volume of the study site, the UAV photogrammetry showed a difference of 1528.1m’
from the GNSS (Global Navigation Satellite System) survey performance, and the 3D Laser Scanner showed
difference of 160.28m’. The difference in the volume of earthwork is due to the difference in the topographic
model, and the efficiency of volume calculation by drone LiDAR could be suggested. In the future, if additional
research is conducted using GNSS surveying and drone LiDAR to establish topographic model in the forest area
and evaluate its usability, the efficiency of terrain model construction using drone LiDAR can be suggested.
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Fig. 4. Data acquisition path of drone photogrammetry
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Table 1. Classification layer

Classification Value Meaning
1 Unclassified
2 Ground
3 Low Vegetation
4 Medium Vegetation
5 High Vegetation
6 Building
7 Low Point

+ Strip_04

Fig. 12. Classification result
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Fig. 13. Ground classification Fig. 14. TIN
results
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Table 2. Check points and verification results

Coordinate of Check Point

No. N(m) E(m) H(m)
1 257762.010 240771.320 43.900
2 257866.051 240752.360 42.820
3 257975.720 240847.314 42910
4 257866.327 240846.392 54.935
5 257600.070 240854.140 52.825

Verification Result of DSM(Drone Photagrammetry)

No. dN(m) dE(m) dH(m)
1 0.025 0.024 0.054
2 0.034 0.026 0.051
3 0.024 0.031 0.049
4 0.024 0.024 0.048
5 0.031 0.024 0.035

Verification Result of DEM(Drone LiDAR)

No. dN(m) dE(m) dH(m)
1 0.034 0.031 0.024
2 0.035 0.024 0.023
3 0.024 0.030 0.021
4 0.037 0.021 0.024
5 0.024 0.027 0.025
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Table 3. Permissible accuracy for 1:1,000 digital map

Maximum error(m)

Plane Contour Height
0.4 0.6 0.3
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Fig. 16. Volume Calculation Fig. 17. Volume Calculation
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Table 4. Comparison of volume calculation results

DSM
DEM
GNSS (Drone .
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Fig. 18. Difference of Terrain Model between Drone
Photogrammetry and Drone LiDAR
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Table 5. Comparison of working time and specification of
workstation
Drone .
Item Photogrammetry Drone LiDAR
Data . .
Aquisition 20min 15min
Data 240min 60min
Processing
Volume . .
Calculation 10min 10min
Total 270min 85min
Specification of workstation
19-10980XE
CPU (3.0G/24.75M/2066)
18core
Mainboard ASUS PRIME X299-A 11
Graphi d GEFORCE RTX3070 EX
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