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Abstract: Because Super-resolution image reconstruction requires high precision and high
speed of motion estimation of image,so it is proposed to make three improvements with the
traditional Fourier-Mellin transform and Keren algorithm of motion estimation: to avoid the
shortcoming of Fourier-Mellin transformation (bad registration accuracy of image with poor
details) , edge detection of the image in advance is made; as Fourier-Mellin transformation is
used for coarse estimation, the number of sampling points is reduced during the log polar
transform with the angle accuracy below 1°, which greatly reduced the size of matrix, and
increased the rate of registration; with Fourier-Mellin transformation being used for coarse
estimation firstly, do not need to use the pyramid of Keren algorithm, but only need one layer
for motion estimation so that to reduce the registration time. The simulation in VC++ shows

that the method is effective in maintaining the advantages of Fourier-Mellin transform and
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Keren algorithm,at the same time improving the speed of motion estimation. Accordding to

the experiment, with the traditional algorithm it needs 3. 53 s to do motion estimation of

image with 328 multiply 500 pixels, but needs 1. 15 s with the improved algorithm which

greatly improve the speed.

Key words: super-resolution; Fourier-Mellin transformation; Keren algorithm; edge detec-

tion; sampling; motion estimation
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Fig.1 (a) Reference image; (b) Estimating image; (¢)

Margin of reference image; (d) Margin of estima-

ting image.
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Table 1 Results of motion estimation
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Table 2 Real parameters of movement
2@ m2o E
(EEEB
Ax 0 —20.61 —1.85 0. 88
Ay 0 —10. 33 10. 16 —2.55
B 0 10.07  —2.69  —0.70
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Table 3 Comparison of the estimation results

K 2 (b) & 2 (o) E 2 B 2 (b) 2 (o K2 (D
N, =512, N, =512(8 Jii) N,=128,N, =128 (5 #5)
Ax —20. 634 —1.862 0. 896 —20.652 —1.825 0. 869
Ay —10. 298 10. 162 —2.539 —10. 285 10. 169 —2.568
B 10. 063 —2.688 —0.723 10. 077 —2.684 —0.718
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Table 4 Comparison of the estimation errors
K2 (b) & 2 (o) B2 Bl 2 (b) 2 (o K2 (D
N, =512, N, =512 Jii) N, =128, N, =128 (8 i)
Ax 1RZE —0.024 —0.012 0.016 —0.042 0.025 —0.011
Ay RZE 0.032 0.002 0.011 0.045 0.009 —0.018
BiR#E —0.007 0.002 —0.023 0. 007 0. 006 —0.018
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