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Abstract: Objectives: Pixel offset tracking (POT) for optical remote sensing imagery is widely used to in-
vert coseismic deformation fields and monitor landslides. Traditional pixel offset tracking method estimates
the displacement of the central pixel by searching for the matching window with the highest correlation,

which is computationally inefficient and suffers from inaccurate deformation boundary extraction due to the
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decoherence effects in the region with dynamical deformation. We introduce the optical flow field model
commonly used in computer vision to the pixel offset tracking problem to obtain accurate surface deforma-
tion efficiently. Methods: The optical flow field method applicable to optical remote sensing images and the
improved inversion algorithm for the time series analysis are proposed to inverse the surface deformation.
Experiments on the simulated coseismic deformation fields in Tajikistan are detailed to assess the feasibility
and the minimum detectable deformation of the optical flow field method. The advantages of the proposed
method over computational cost and deformation boundary extraction accuracy are illustrated by the co—seis-
mic deformation field of the California earthquake and the displacement of the Baige landslide. Further-
more, the performance on estimating large gradient deformation and the robustness of the improved time se-
ries inversion algorithm are discussed by analyzing the time series deformation of the Baige landslide. Re-
sults: The results show that compared with the traditional window correlation matching method, the optical
flow field method has an offset tracking accuracy of 0.032 pixel, which improves the computational efficien-
cy by about 20 times, and the accuracy of the deformation zone is improved by 25.9%. The time series
weighted inversion algorithm reduces the uncertainties in the estimation of east-west and north—south dis-
placements of optical remote sensing images by 16.2% and 12.4%, respectively. Conclusions: The pro-
posed method alleviates the pixel offset tracking problem in the boundary region with large gradient defor-
mation.

Key words: optical flow field method; landslides; coseismic deformation; computational efficiency;

weighted time series inversion algorithm
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Fig.1 Analysis Process of Surface Deformation Based on Optical Flow Field Model
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Fig. 2 Optical Flow Field Model
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