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Testing for the Suitability of Ground Control Points and Flying Height

for Calculating Earthwork Volume from Unmanned Aerial Vehicle Data
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Abstract

Nowadays, earthwork volume calculations use a Leveling or
a total station to collect the topographic surface details in order
to calculate the volume of earthwork by collecting the average
surface detail an area, which results in inaccuracies in the
calculated earthwork volume. To address these shortcomings,
this research uses unmanned aerial vehicles type multirotor to
collect topographical details by using photogrammetry theory
and to study the impact of surface topographic data obtained
from unmanned aerial vehicles. Drivers are formed by ground
control points and flying heights by defining four types of control
points, namely without ground control points, around of the
area, In the center of the area and distributed grids. By specifying
the Flying Height at 50 m, 60 m, and 70 m. The results of the

test for finding the location of the ground control point suitable

for calculating the earthwork volume showed that the
positioning of the ground control point in a grid pattern was
distributed over the area and the Flying Height. At 50 m, it was
the most accuracy when Compared to the earthwork volume
obtained from the total station and the error of earthwork
volume at 1.78 cubic meters, representing a volume discrepancy
of 1.13%.
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mwmmummﬂwuauﬂmawu HAngnSvesUTunmsnusiuyaviniy
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Vol. Vol. Vol.
Model Area cutT FILL NET Remark
(sg. m.)
(cu.m.) | (cum.) | (cu.m.)

Total Station 1,792.78 | 587.74 430.33 157.40 cut
50-1 1,792.78 561.40 472.20 89.19 cut
50-2 1,792.78 581.47 421.76 159.76 cut
50-3 1,792.78 578.02 397.37 180.65 cut
50-4 1,792.78 565.90 406.72 159.18 cut
60-1 1,792.78 519.38 452.60 66.78 cut
60-2 1,792.78 513.17 434.67 78.50 cut
60-3 1,792.78 | 615.30 375.98 239.33 cut
60-4 1,792.78 599.52 388.18 211.34 cut
70-1 1,792.78 524.22 458.59 65.63 cut
70-2 1,792.78 | 581.81 398.66 183.16 cut
70-3 1,792.78 613.71 371.90 241.80 cut
70-4 1,792.78 | 598.68 389.54 209.14 cut
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6
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Error Error Error Error

Flying Height cuT FILL Net Net
(cu.m.) (cu.m.) (cu.m.) (%)

50-1 26.34 41.87 68.21 43.34
50-2 6.27 8.57 2.36 1.50
50-3 9.72 32.96 23.25 14.77
50-4 21.84 2361 1.78 1.13
60-1 68.36 22.27 90.62 57.57
60-2 74.57 4.34 78.9 50.13
60-3 27.56 54.35 81.93 52.05
60-4 11.78 42.15 53.94 34.27
70-1 63.52 28.26 91.77 58.30
70-2 5.93 31.67 25.76 16.37
70-3 25.97 58.43 84.4 53.62
70-4 10.94 40.79 51.74 32.87
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