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2D/3D medical image registration based on local variance sampling

Liu Da”* ,Xie Yongzhao ™ ,Ni Ziqiang* , Wang Shuo **
( " Robotics Institute , Beijing University of Aeronautics &Astronautics, Beijing 100191)
(™ School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083 )
Abstract

A 2D/3D image registration method for image guided therapy using the metric function to obtain the sum of lo-
cal rank correlations based on gray intensity variance sampling is proposed to improve the image registration’ s pre-
cision and robustness. This method divides a 2D fixed image into subregions in the same size ,and calculates intensi-
ty variances respectively,then those subregions with lower variances are excluded,and finally ,the sum of local rank
correlations is computed with the left subregions. The rank correlations are independent of linear relationship be-
tween two images,so a good converging result of the image registration with any energy level can be achieved. The
experimental data from registration between CT image and simulative X-ray image of the spine showed that the regis-
tration algorithm converged at a probability of 96% with an accuracy of (0.21 + 0.03)mm at a sampling rate of
30% .

Key words:2D/3D registration, rank correlation, image-guided surgery, X-ray image, digitally reconstructed

radiographs
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