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Image registration algorithm using SURF feature and local cross-

correlation information

Wang Zhongjun', Chao Yanfeng?

(1. School of Information Engineering, KaiFeng University, Kaifeng 475004, China;
2. Henan Information Center, Zhengzhou 450003, China)

Abstract: Aiming at the problem that the robustness and registration accuracy are difficult to be compatible in
the existing image registration methods, an image registration algorithm using SURF feature and local cross-
correlation information was proposed. Firstly, the SURF feature extraction method was used for preliminary
rough registration to improve the robustness of registration. Then, the homography matrix was calculated by using
the correlation coefficient of local key areas in the image. Finally, the homography matrix was applied to the
rough registered image results for rotation transformation, so as to realize high precision and robust image
registration. The experimental results show that the proposed registration method is compared with the image
registration method based on SIFT, ORB, SURF and cross-correlation information on multiple groups of data,
which not only shows higher registration accuracy and efficiency, but also shows better robustness.
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Fig.2 Example of SURF algorithm feature point registration
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Fig.3 Image fine registration process based on local cross-correlation information
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Fig.4 Process of sliding window acquisition
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Fig.6 Experimental results of different image registration methods
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Tab.1 Experimental results of different image
registration methods
Group Registration Registrqtion Registfation
method error/pixel duration/s

Proposed 0.0723 6.907

SURF 0.3764 3.557

A CCIC - 12.105
ORB 0.6673 1.112

SIFT 0.3824 6.731

Proposed 0.1052 5.403

SURF 0.3510 3.206

B CCIC - 11.906
ORB 0.5062 1.105

SIFT 0.3356 5.419

Proposed 0.0986 8.032

SURF 0.2742 3.908

C CCIC - 12.231
ORB 0.4372 1.126

SIFT 0.2820 7.026

Proposed 0.1153 9.430

SURF 0.2637 7.531
D CCIC - 21.330
ORB 0.5816 1.335
SIFT 0.243 2 12.692
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