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An Approach to Unification
of Feature Extraction and Optimization
for Registration of Organs in Medical Images

HIDEKATA HONTANIT! and WATARU WATANABE(!

This article presents a new method for non-rigid surface registration between
a surface model and a surface of an internal organ in a given 3D medical im-
age. The proposed method can estimate not only the location of the surface
but also the confidence of the estimated location. In the method, the model
represents the surface with a set of feature points distributed on it. An opera-
tor for detecting each feature point in a given image and probabilistic models
of the locations of the feature points are both obtained from an identical set
of training samples. For the estimation, we employ the non-parametric belief
propagation. We report some experimental results: our method was applied to
some synthetic images and to some clinical ones.
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Fig.1 Examples of synthetic images for validation

02 DOOOO0O0D(A)OOODO(B)OOO0
Fig.2 Generation of corresponding points. (A)Initial distribution. (B)The resultant one.
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Fig.3 The change of the cost (7) for distributing corresponding points
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Fig.4 Some examples of the distributions of corresponding points
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Fig.5 Extraction of feature points

(C): Variances

(A): Initial distribution
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Fig.6 Estimation of feature points locations by means of NBP

(B): Resultant distribution
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Fig.7 (A):Automatic generation of the corresponding points. (B):The distribution of each point.

(C): A mesh representation of the graphical model G.
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Fig.8 An example of the results of the aorta registration
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Fig.9 Some results of the registration of the aorta. (A) and (C) shows the distributions before
NBP was applied. (B) and (D) shows the resultant distributions.
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