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A High-Precision Method for Extracting Surface Deformation
Using UAYV Images
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Abstract: Objectives: Surface deformation monitoring is of great significance for deeply studying disaster
formation mechanisms and evolution characteristics, as well as for establishing an integrated risk—based ear-
ly warning system. Methods: To address the issues of low efficiency and limited accuracy in manually iden-
tifying ground control points in traditional photogrammetric methods, a high—-precision method for ex-
tracting surface deformation using unmanned aerial vehicle (UAV) images was proposed. First, a precise
automatic identification algorithm was developed to obtain the image coordinates of coded targets within
UAYV images based on the characteristics of coded targets. Then, the deformation results were generated
quickly and accurately by using the image coordinates of coded targets in the UAV images captured before
and after deformation and the object space coordinates of the control points. Finally, total station survey
data were used as reference values to compare and verify the proposed method. Results: The experi-
ment results of UAV images validated that the proposed method can achieve sub—centimeter accuracy.
The precision of the proposed method is significantly higher than that of both the cloud—-to—cloud com-
parison algorithm and the multi—scale model-to—model cloud comparison algorithm. Conclusions: The
proposed method can accurately extract surface deformation data, indicating strong practicality and signifi-
cant application potential.
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Fig. 1 Structural Diagram of the Coded Target
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Fig. 2 Images After the Identification Processing Steps
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