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Abstract: The paper uses unmanned aerial vehicle (UAV) photogrammetry technology to obtain image data,
performs image processing on Photoscan software integrated with Structure from Motion (SfM) algorithm, and
quantifies the accuracy of DEM generated with or without ground control points to further clarify the difference in

horizontal position and vertical elevation; then, the paper compares the advantages and disadvantages in data
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acquisition, processing and result accuracy in the two cases, and discusses the application prospects of the two

in different aspects of earthquakes.The results indicate that without control points, the image data is easy to

obtain, the processing time is short, the horizontal position (XY) error of the processing result is less than 2.00

m, and the absolute value error of vertical elevation (Z) is over 100.00 m, however, the relative elevation

value error in a local area is less than 0.5 m, which is suitable for rapid acquisition, processing and analysis of

UAV post —earthquake images in earthquake emergency sites. In the case of control points, the image data

acquisition is complicated and the processing time is long, but the processing results has highly accurate, and

the errors of the horizontal position and vertical elevation are both less than 0.5 m, which is suitable for

quantitative research of active structures and fine interpretation and quantitative analysis of micro—topography. It

can be seen that the situation with or without GCP control points has good development prospects in different

aspects of earthquakes.

Keywords: UAV; Photogrammetry technology; GCP; Difference; Earthquake
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Fig.3 Camera locations and image overlap with or without GCPs
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Fig.5 Reconstructing orthomosaic with or without GCPs and GCP locations
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Table 1 The accuracy check results of camera positions
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Fig.6 Camera locations and error estimates
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Table 2 The accuracy check results of GCPs

EHE XIRE YVIRE XVIRE ZIRE XVZHE
1D /em /em /em /em Z/em

GCP1 4.45 1.07 4.576 0.97 4.68
GCP2 2.05 -1.74 2.69 -1.57 3.11
GCP3 -1.77 5.06 5.36 -4.27 6.86

GCP4 -3.58 -3.87 5.27 -0.17 5.27
GCP5 2.14 0.93 2.33 4.49 5.06
GCP6 1.17 -0.17 1.18 -0.59 1.32
GCP7 0.53 -1.48 1.57 1.26 2.02

GCP8  -0.11  -045 047 0.11 0.48
GCP9  -0.11  -131 132 -444 463
GCPI0  -4.64  1.90 5.01 4.65 6.83
it 2.60 2.31 3.48 2.92 4.54
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Table 3 Accuracy analysis for the DEM without GCPs

A ID AX/m  AY/m XY/m AZm XYZm
GCP1 -1.07 038 113 11210 112.10
GCP2  -045 -139 147 109.92 109.93
GCP3 098 -1.01 141 10894 108.95
GCP4 109  -221 246  109.62 109.65
GCP5 067 —2.02 213 10932 109.34
GCP6 035 -1.58  1.62 10923 109.24
GCP7  -0.09 -2.17 217 110.19 110.21
GCP8 049  -201 207 10943 109.45
GCP9  -023 -0.69 073 11053 110.53
GCPIO 003 000 003 10951 109.51
BHRIRZE 066 154 168  109.88  109.89
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Fig.8 The vertical fault value(h)extracted by the topography and slope profile
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