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Abstract

This paper presents an efficient image registration method by measuring the similarity, which is based on
multi-dimensional intensity fluctuation. Multi-dimensional intensity which considers 4 directions of the image, is
applied to reflect more properties in similarity decision. And an intensity fluctuation is also applied to measure
comprehensively the similarity by considering a change in brightness between the adjacent pixels of image. The
normalized cross—correlation(NCC) is calculated by considering an intensity fluctuation to each of 4 directions. The 5
correlation coefficients based on the NCC have been used to measure the registration, which are total NCC, the
arithmetical mean and a simple product on the correlation coefficient of each direction and on the normalized
correlation coefficient by the maximum NCC, respectively. The proposed method has been applied to the problem for
registrating the 22 face images of 243%243 pixels and the 9 person images of 500%500 pixels, respectively. The
experimental results show that the proposed method has a superior registration performance that appears the image
properties well. Especially, the arithmetical mean on the correlation coefficient of each direction is the best registration
measure.
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Table 1. Similarity coefficients between normal expression of face 1 and images of face 2

A= 2
A= FAE A
1 f2 3 f4 5 f6 7 8 f9 f10 f11

Total_nec(F,F) 0.5222| 0.1570 | 0.3842 | 0.3872 | 0.7192 | 0.5176 |-0.3881| 0.3246 | 0.5434 | 0.3662 | 0.4200
Mean_s_ncc(F,F) | 0.7543| 0.6674 | 0.6964 | 0.7066 | 0.8602 | 0.7519 | 0.5393 | 0.6751 | 0.7642 | 0.6926 | 0.7100
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