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Registration method of dislocation rows for the advanced
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Abstract: In this paper, the solution to dislocation between adjacent rows is proposed for the advanced
geosynchronous radiation imager (AGRI) of Fengyun-4A (FY-4A). Firstly, according to the scanning
mode of AGRI combined with the shift theorem of the Fourier Transform, the phase difference curve of
adjacent pixels in the misaligned row is calculated. Secondly, the displacement value is obtained by fit-
ting the low frequency portion of the phase difference spectrum by the least squares method. Finally,
the dislocation rows are reconstructed by means of “weight assignment” according to the displacement
value, and the problem of dislocation between the rows is solved. The scheme proposed is verified by
simulation experiment, and the in-orbit images of AGRI are processed. The results show that the pro-
posed algorithm can achieve registration between adjacent rows with high precision on sub-pixel level.
Key words: registration between adjacent rows, phase difference spectrum, image reconstruction,
AGRI image, Fengyun-4A
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Spatial Resolution /

No. Central Band /um  Spectral Band /pum . Number of pixels Main Application
1 0.47 0.45~0. 49 1 16*1 aerosol, color image synthesis
2 0. 65 0.55~0.75 0.5 32%4 vegetation, star sensing
3 0.825 0.75~0.90 1 16*1 vegetation, aerosol
4 1.375 1.36~1.39 2 8*1 Cirrus
5 1.61 1. 58~1. 64 2 8*1 cloud, snow
6 2.25 2.10~2.35 2 81 cirrus, aerosol
7 3.75 3.50~4. 00 2 8+ cloud, fire
8 3.75 3.50~4. 00 4 4] land surface
9 6.25 5.80~6.70 4 4] upper—level water vapor
10 7.10 6.90~7.30 4 4] mid-level water vapor
11 8.50 8. 00~9. 00 4 4%1 integrated water vapor, cloud
12 10. 70 10. 30~11. 30 4 4%] cloud, temperature
13 12. 00 11.50~12.50 4 4%1 cloud, integrated water vapor, temperature
14 13.50 13.20~13. 80 4 4%] cloud, water vapor
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Fig. 7 (a) Selected part from the reference image, (b) selected

part from the simulation image
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Table 3 Objective evaluation of in—orbit experiments
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