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A Method of Earthwork Calculation Based on UAYV Tilt Photography

Yang Zhen, Qin Yimei
(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract ; Earthwork is a main part in the construction process. In order to solve time —consuming, laborious
problems and low accuracy of earthwork calculation in construction process by traditional methods, a method for
earthwork calculation based on tilt photography was proposed. Firstly, the unmanned aerial vehicle (UAV) tilt
photography was used to collect point cloud data of terrain. Then, after point cloud simplification, it established
the terrain surface model for different construction periods through Poisson surface reconstruction method. Final-
ly, the volume difference between the two models was calculated as the volume of earthwork after Boolean oper-
ations, forming a complete path from data acquisition to model establishment and then to earthwork calculation,
and the method was verified and applied through the engineering example. The results showed that the proposed
method can meet the accuracy requirements of earthwork in practical engineering applications, providing refer-
ence for fast and accurate calculation of earthwork quantity.
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Fig.1 Results using different simplified methods
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Fig.5 Detail features at different reconstruction depths

120+ —a— Reconstruction time |

@ —=— Reconstruction error 0.050 £
2100 g
E =
= =0.040 ©
= 80f =
.2 S
z 60r ~40.030 =
Z ok 2
=}

g H0.020 €
&= 20 =

| | | |

0 1 1 1 1 | 0.010
5 6 7 8 91011 12 13 14 15

Reconstruction depth
EB6 AREARENEEZEMNMEZRE
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Tab.1 Accuracy statistics of the reconstructed model
after construction

m
ID AX AY AZ
1 -0.028 -0.071 0.046
2 0.053 -0.036 -0.055
10 -0.056 -0.031 -0.028
Mean square error 0.072 0.051
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