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Sub-pixel registration based on phase correlation and its
application to electronic image stabilization
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Chinese Academy of Sciences, Changchun 130033, China)

Abstract A nowvel method for the sub-pixel image registration based on phase correlation was introduced,
which could be used to detect the novenents of video sequences exactly, and could obtain the video outputs
stably. Firstly, two images translated based on the phase comrelation technique were registered, and the parab-
oloid surface fiting method based on least-square was used to estimate displacement paraneters of the images.
Then, the sub-pixel notion vector between the two sequential images could be exactly detected. A smooth al-
gorithm in transform formula of the sub-pixel motion compensation was adopted to awid the mosaics of images
and to improve the precision of image compensation. In order to verify the algorithm in experiments, some
sanple simulations were performed. The results show that this method can detect the shift parameters accurate-
ly and efficiently, which makes it possible to estimate image displacement with 0. 01-pixel accuracy. Further
nmore, the maximum emor of registration is only 0. 008-pixel, and the root of mean square error of image com-
pensation is also less than 0. 5.
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Fig. 1 3D plots of phase correlation function p( X, y)
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Fig. 3 Curve of sub-pixel displacement Fig. 4 Errors in displacement estimation



484 3
0. 008 pixel
, 1 50 (12)
(5,,9,), , ( Root of Mean Sguare
Eror, RMSE) ;
, , 50
4 4 , 5
.50 , , 12. 8 pixel,
14 ’
¢ Original  m Compensation 0.5 pixel,
: 4
2

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

Frame

Fig.5 RMS enors of compensation .

KUGLIN C D, HINES D C. The phase correlation image alignment method[ A] . Proc. Int. Conf. Cybemetics Society[ C] .
San Francisco, USA, 1975: 163-165.
FOROOSH H, ZERUBIA J, BERTHOD M. Extension of phase conrelation to sub-pixel registration[ J] . IEEE Trans.
Image Processing, 2002, 11( 3) : 188-200.

, . [J] . , 2004, 25( 4) :520-522.
GUI ZH G, HAN Y. Phase correlation technique for image registration and its application in dsa of radiographic image[ J] .
Chinese J. i Instrum. , 2004, 25( 4) : 520-522. ( in Chinese)

, , . [J]. ,2000,5( A) (4) : 345-348.
GAO SH H, DAI W G, TIAN ZH. Hybrid image registration algorithm of space domain and frequency domain[ J] . J.
Image Graphics, 2000, 5( A) (4) : 345-348. (in Chinese)

, . [J]. ,2007,15(7) : 1137-1142.
WU Y H, YU Q Y. Denoising algorithm of displacement estimation based on phase difference of Fourier transform[ J] .
Opt. Precision Eng., 2007,15(7) : 1137-1142. ( in Chinese)

, . [J. , 2005, 22( 5) : 1078-1081..
FENG L, GUAN H J, TENG H F. Advances in medical image registration based on mutual information[ J] . J. Biomedical
Eng. Res., 2005, 22(5) : 1078-1081. ( in Chinese)

, . [J. , 2002, 14(7) :
654-658.
ZHOU Y X, LUO SH Q. Medical image registration based on mutual information of feature points[ J] . J. Computer-Aided
Design Computer Graphice, 2002,14( 7) : 654-658. (in Chinese)

: , . [J. , 2008, 16( 4) : 532-534.



5 y - 485

LI ZH G, ANJW, ZHAO Y L. Global motion estimation algorithm based on phase correlation[ J] . Computer Measurement
Control. ,2008, 16( 4) :532-534. ( in Chinese)
[9] , , . [J. ,2008, 13( 11) : 2071-2075.
LI J PENG Q M, FAN ZH H. Asurvey of sub-pixel image registration methods[ J]. J. Image and Graphics, 2008, 13
(11) :2071-2075. (in Chinese)
[10] : : : [J . ,2005, 31( 8) : 848-852.
XU B CH, CHEN ZH, ZHAO L. Inproved least-squares acene matching algorithm[ J] . J. Beijing University Aeronautics
and Astronautics, 2005, 31( 8) : 848-852. ( in Chinese)

(1963—) ,

E-mail: sunh@ ciomp. ac. cn

. ( SA) ( CA) ( PX)
(CSA) * " 20
, 40. 00 .12 - 203;  4868BM
3888 . CN 22-1259/04
- 1ISSN 1007-2780
-130033 . (0431) 6176059

E-mail: yjxs@ ciomp. ac. cn - WL YJYXS. com



