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A Fast Medical 3D Image Registration Method Based on a Parametric Representation

Yoshito Mekada*, Non-member, Kousuke Hirasawa**, Non-member, Kazuhiko Sumi**, Non-member,
b b b bl bl
Hiroshi Murase***, Non-member

Three dimensional medical image registration is a fundamental technique which applied various medical
treatments such as image diagnosis, treatment planning, image guided surgery, etc. In radiation therapy for
cancer treatment, quick alignment method around target lesion is required. To align CT images, similarity
measurement like normalized cross correlation or mutual information should be calculated. The computa-
tional cost must reduce for achieving the online image registration.

In this paper, we propose a novel quick rigid registration method which makes it possible to align the
three dimensional images using the parametric eigenspace method. By projecting each CT slice image into
the eigenspace as a set of low dimensional vectors, image similarity can be calculated very rapidly. The
experiments using CT images of the same patient, it is found that the alignment accuracy is almost the same

as the method using ‘normalized cross correlation, and the computation time is less than one second.
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Fig.1. The projection of the CT slice images on
to the eigenspace
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Fig. 2. Matching of the slice images in the
eigenspace.
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Table 1. Image specifications
Num. of pixels | Slices | Pixel size | Z pitch
1 512 X 512 193 0.468 1.25
Lung - = =
2 512 %X 512 209 0.468 1.25
Abd 1 512 X 512 460 0.625 1.00
comen o1 512 x 512 | 271 | 0.644 1.00

Fig.3. Learnt area in the slice image, which is in-
dicated by a circle.

Fig.4. Top six eigenvectors.
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(a) Target image at the lung lesion

of the image number 1

two months after

Fig. 5.

(b) The corresponding slice image of

the image number 2 which taken

(c) Chess board representation
of (a) and (b)

The registration result of the lung lesion.

(a) Target image at the liver lesion

of the image number 1

(b) The corresponding slice image of

the image number 2 which taken

(¢) Chess board representation
of (a) and (b)

three months after

Fig. 6.
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Fig.7. The comparison of the results of normal-
ized cross correlation and proposed method. Hori-
zontal axis is position of the CT slice. Vertical axis
is similarity between slice number 102 of lung num-
ber 1 and each slice images of lung number 2. N is
the dimension of eigenspace.
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