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Phase Correlation Algorithm and Its Application in Registration of
Polarization Images

TIAN Guang, HONG Jin, SUN Xiao-bing, QIU Cheng-feng

(Anhui Institute of Optics and Fine Mechanics, Chinese Academy Sciences, Hefei 230031, China)

Abstract: The principle of polarization remote sensing detection and advantages contrast to intensity remote
sensing detection are analyzed. The characteristics of polarization images are pointed out. Using polarization
measurement, the polarization information of natural scenes helping to enhance the capacity of natural scenes
detection can be obtained, but it is highly sensitive to misregistration. The registration accuracy should be
at least 0.1 pixel in order to yield credible polarization information. A Fourier transform-based registration
technique, the phase correlation method, is introduced. It is applied to register polarization images. According
to the translation property of Fourier transform, the phase correlation algorithm can register images that are
translated with respect to one another. The experimental results show that the method has many advantages,

such as insensitive to noise and uniform variations of intensity.
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Fig.1 Images of polarization degree
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Fig.2 Errors of polarization degree
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Fig.3 Translation calculation algorithm
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Fig.4 Original polarization images and registered images
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Fig.5 Images of intensity and polarization degree



£ 3 W H

. %

LA S B ECAE D 4 P A B o v ) B PR 9

197

5

&it

SCRAE T RRALARSCRLHE T Ry B A R, 3

2T RN A TR iR BRI, 5 A Rk
7T HAE, EREEFIER T AR BT A,
B XPWRAA —mamdE, MRS K AR
BE. BURS T R iR AR A BOAE S KA R 9 B
4 1 B PEIAAR.

S5 30Hk:

(1]

[4]

YER BT

Kuglin C D, Hines D C. The phase correlation
image alignment method[C]. Proceeding of 1975
IEEE International Conference on Cybernetics
and Society, 1975: 163~165.

Brown L G. A survey of image registration tech-
niques[J]. ACM, Computing Surveys, 1992,24(4):

325~376.
Reddy B S, Chatterji B N. An FFT-Based tech-

nique for translation,rotation, and scale-invariant
image registration[J]. IEEE Trans.Image Process-
ing, 1996,5(8): 1266~1271.

Chen Q S, Defrise M, Deconinck F, Symmet-
ric phase-only matched filtering of Fourier-Mellin
transforms for image registration and recogni-
tion[J]. IEEE Trans. Pattern Analysis and Ma-
chine Intelligence, 1994,16(12): 1156~1168.

H %

(5]

[9]

[10]

Shekarforoush H, Berthod M, Zerubia J. Subpixel
image registration by estimating the polyphase
decomposition of cross power spectrum[C]. Com-
pute Vis Patttern Recognition, Los Alamitos, CA:

IEEE Computer Society Press, 1996: 532~537.
Kim S P, Su W Y. Subpixel accuracy image
registration by spectrum cancellation[C]. Proc.

ICASSP, 1993: 153~156.
Stone H S, Orchard M T, Martucci S A, et al

A fast direct Fourier-based algorithm for sub-
pixel registration of images[J]. IEEE Trans on
Geoscience and Remote Sensing, 2001, 39(10):

2235~2243.
Persons C M, Chenault D B, et al. Automated

registration of polarimetric imagery using Fourier
transform techniques|[C]. Proc. SPIE, 2002, 4819:

107~117.
Kerller Y, Averbuch A. Robust Phase Corre-

lation[C]. Proceedings of the 17th International
Conference on Pattern Recognition, 2004, 2:

T740~743.
Cao Hanjun, Qiao Yanli, et al, Characterization

and analysis of polarization images in remote sens-
ing[J]. Chinese Journal of Quantum Electronics,
2002,19(4): 373~378(in Chinese).

HIE, AN, % RIREREGSERIE R
(J]. BFEFE|, 2002, 19(4): 373~378.

(1978-) . B, ZRENHTLHRE, FEAFRREGLHE,



