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(57) Abstract :

Automatic fine registration of satellite images is a crucial task in remote sensing applications that involves aligning images acquired at
different times, viewpoints, and with various sensors. In this invention, we propose a system that uses an enhanced sub-pixel phase
correlation registration method for high-accuracy image registration. The system includes a pre-processing module, a fast Fourier
transform module, a phase correlation module, and a sub-pixel registration module. An improved Blackman Window pre-processing
task is used to reduce noise in the images, and the fast Fourier transform module is used to convert the images from the spatial domain
to the frequency domain to reduce computational cost. The phase correlation module determines the phase difference between the
Fourier transforms of the images, and the sub-pixel registration module estimates the sub-pixel shift between the images. The
proposed system is evaluated using different satellite images, and the registration accuracy is compared using different metrics such as
Ratio Image Uniformity (RIU), Root Mean Square Error (RMSE), and Structural Similarity Index Measure (SSIM). The results show
that the proposed method outperforms other state-of-the-art methods, demonstrating its effectiveness and practicality for remote

sensing applications.
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