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Abstract

With the development of low-altitude photogrammetry technology, how to use this technique to
quickly and accurately calculate the amount of earthwork has become a research hotspot. In view
of the fact that the technology is often affected by non-ground points such as vegetation and
buildings in the process of earthwork volume measurement, this paper proposes a method of us-
ing the point cloud classification and editing to eliminate the non-ground points and noise. Firstly,
the flight control parameters are used to assist the ground control point information to decrypt
the point cloud coordinates of the survey area, and point clouds are classified. Then the non-ground
points such as buildings and vegetation are edited separately, and finally the earthwork volume is
calculated through the grid model. The experimental results show that this method can meet the
accuracy requirements of earth and stone works, and achieve the flexible application of low-altitude
photography technology in earthworks.
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Figure 1. Low-altitude photogrammetry to measure earthwork flow
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Figure 2. Aerial photography planning and route design
B 2. fiRAKI SRt

Table 1. Image quality evaluation form

* 1. BEREWNE

HBE MRS Mz AT 2
FLIA>60% 2 1>30% <3% Hinax — Hiin (50 m) H;, — H, (30 m)
62%~74% 59%~74% 0.52% 0.85 m 0.0l m
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Figure 3. Aerial survey area SfM three-dimensional reconstruction
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Figure 4. Aerial survey point cloud classification
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Figure 5. Test sample area
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Table 2. Point cloud classification confusion matrix

F2 RO ERRIEHEM
ESil Hh i [k B A7 HER =R
Hb T 975,386 3895 68,653 9579 92.23%
T 2663 485,075 7543 982 97.75%
A 1997 6897 89,104 773 90.21%
e ] 497 2897 698 47,429 92.06%
FENE e 99.47% 97.25% 53.68% 80.71%
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Figure 6. Vegetation area analysis
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Figure 7. Three-spline interpolation based on ground point cloud
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Figure 8. Earthworks measure target area
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Figure 9. Constructed TIN model diagram
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Table 3. Control point residuals table
3. B RRER

N Vi (m) Vy (m) V. (m)
CPO1 0.053 0.013 0.024
CP02 0.031 -0.014 0.056
CP03 —0.072 0.009 0.033
CP04 0.057 —0.011 0.007
CPO5 0.015 0.063 0.044
CP06 —0.037 0.017 -0.077
CP0O7 0.021 —0.051 0.019
CP08 0.091 —0.041 0.028

DOI: 10.12677/gst.2018.63023 209 Wz kl2EH A


https://doi.org/10.12677/gst.2018.63023

fHi e, 2t

Table 4. Broken step height accuracy evaluation table

*4. BERSERBEITNE

g Zy (m) Z (m) Ah (m)
Jcol 265.955 265.989 0.121
JCo2 266.099 266.123 0.024
JC03 265.941 265.908 —0.033
JC04 266.106 266.161 0.055
JCos 266.026 266.03 0.145
JC06 265.511 265.497 —0.104
JCo7 265.496 265.424 -0.072
JCo8 265.663 265.689 0.026
Table 5. Comparison table between GPS and UAV calculation results
% 5.GPS 5 UAV iHEZE R E
RAR S 175 B (m’) PRV IA] (h)
GPS 625 64,679.9 4
UAV 12,334,574 64,199.77 1
i 72 12,333,949 480.13 3
122 2.(%) 99.99 0.75 -75
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