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(1. Beijing Urban Construction Exploration & Surveying Design Research Institute Co. Ltd., Beijing 100101,
China; 2. China Academy of Safety Production Science, Beijing 100012, China)

Abstract: Traditional GB InSAR monitoring relies on surface control coordinates, which can be limiting. To
quickly generate a digital elevation model (DEM) at the landslide disaster site, match it with radar deformation
images, and achieve three-dimensional visualization of monitoring data, through controlled outdoor simulation
experiments, three-dimensional laser scanning technology was used to capture the radar position coordinates
during scanning. The position coordinates were integrated into the model’s local coordinate system for direct
geometric mapping and three-dimensional matching, which reduces the steps of converting the real coordinates of
the measuring radar and instrument coordinates to the real coordinates. Applying this method to a landslide rescue
operation in Qinglong, Guizhou can intuitively determine the location of the hazard source, analyze the sliding

path, and achieve effective results. The findings indicate that combining 3D laser scanning with geometric
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mapping matching method enhances rapid modeling and matching at landslide sites, and achieves 3D visualization

of radar deformation data. This study facilitates quick location of landslide hazards and analysis of sliding paths

and affected areas.

Keywords: landslide; monitoring; emergency; GB-InSAR; 3D laser scanning technology; data matching
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Fig.1 Test scenario and digital elevation model
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Table 1 Parameters of 3D laser scanner system
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Table 2 Radarendpoint and corner reflector coordinates

AL T As A5 /m YhAEAR/m R /m
FIBZoH ST 7.127 —6.974 -0.139
WAL S2 5.854 —7.289 —0.150
KA G #RP1 -2.209 18.758 ~0.892
ISR P2 1.368 19.675 -1.110
/N U 2R P3 1.469 5.888 -1.116
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Fig.3 Schematic diagram of matching principle
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Fig.5 Positions of corner reflector in the image and deformation map
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Table 3 Slant distance between corner reflector and radar

Sy RAERGHRREm  BERERE/m BRED%
1 27.084 27.323 0.9
2 27.341 27309 0.1
3 13.904 13.989 0.6
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Table 4 Angle between the corner reflector and radar

Givs RGP/ (o) BRI/ ) R HT/%
1 4.500 4.603 23
2 3.120 3.101 0.6
3 7.023 7.238 3.0
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Schematic diagram of radar monitoring resolution unit
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Fig. 7 Comparison of radar monitoring results and accident site
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Fig. 8 Cumulative deformation monitoring
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