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A Fast Image Registration Algorithm Based on
Fourier-Mellin Transform for Space Image

JIAO Jichao' ZHAO Bo4un' ZHOU Gang’
(1. School of Information and Electronic Beijing Institute of Technology Beijing 100081 China;

2. Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033  Jilin  China)

Abstract: In order to realize the detection of the dim space debris in low SNR a fast image registration
algorithm based on Fourier-Mellin transform ( FMT) is proposed. Firstly the correlation coefficient T be—
tween two images of original registration space is calculated and compared with the threshold B, so the
rotation coefficient is judged between two images. Then maintaining the registration accuracy as a prem—
ise in order to obtain a better real-time responsibility it is proposed that in different stages of the regis—
tration algorithm different spatial image interpolation methods are used. According to the experiment
based on the hardware of FPGA + DSP the results indicate that the precision of the proposed registration
method can achieve 0. 5 pixel accuracy. Comparing with the traditional area-based and feature-based reg—
istration algorithms the registration speed is increased by 55.319% and 50. 878% respectively. It can
satisfy the space image registration requirements of real time responsibility and high precision.
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(a) The reference space image spectrum
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(a) The reference space image spectrum in log-polar coordinate
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(b) The sensed space image spectrum
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Fig.4 The space image spectrum in cartesian coordinate
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(b) The sensed space image speclrum in log-polar coordinale
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Fig.5 The space image spectrum in log—polar coordinate

RMSE:\/}V(ﬁ I (v = (e =9917)

(19)
N (% y)
(2" y)
(19) RMSE
RMSE =1. 202 RMSE =0. 518
RMSE ARMSE =0. 684.
3.2
2 RMSE
3 o
2
4.155s 3.476s, RMSE FMT
0.436 s 0.188 s.



1556

31

() RIS 2 R 12

(a) The space image after registration
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(b) The superposable space image
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Fig.6 The space image after registration and

superposable image
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Tab.2 The comparison of the three registration methods
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