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Entropic graph estimation integrated with SIFT features for
medical image non-rigid registration

Zhang Shaomin'* | Zhi Lijia'* ,Zhao Dazhe'>*,Lin Shukuan',Zhao Hong'"’
1. College of Information Science and Engineering , Northeastern University ,Shenyang 110004, China;
2. Key Laboratory of Medical Image Computing ( Northeastern University) ,Ministry of Education ,Shenyang 110004 ,China;
3. National Engineering Research Center of Digital Medical Imaging Equipment ,Shenyang 110004 ,China

Abstract: Accuracy is important for the regrstration of medical images. Pixel gray values are a widely used feature in
image registration. However, the gray values come from a single source and ignore the spatial information. In some cases,
it will cause misalignment. To solve the problem, entropic graph estimation integrated with SIFT features is proposed as a
medical image non-rigid registration algorithm. In the algorithm, mutual information based rigid registration is used to
roughly register two images. Then the pixel gray value and the SIFT features are extracted to form a k-nearest neighbor
graph (KNNG) , which is used to estimate a-mutual information (aMI). Comparison results of the images obtained from
lung CT images and brain MRI images showed that the proposed algorithm provides better accuracy than both, the
conventional rigid registration algorithm based on mutual information and the non-rigid registration algorithm based on
entropic graph estimation and single pixel gray values.

Key words: medical image registration; SIFT (scale invariant feature transform) descriptor; k-nearest neighbor graph
(ANNG) ; a-mutual information (aMI)
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Table 2 Comparison of registration errors
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