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Automatic 3D Coronary Artery Segmentation and Registration

from MDCT Images

Student : Jian-Shuen Chen Advisor : Tsai-Pei Wang

Institutes of Computer Science and Engineering

National Chiao Tung University

ABSTRACT

Cardiovascular disease is common:for people. The earlier we discover the
disease, the more chance for us to.prevent the tragedy caused by myocardial
infarction. Recently, the progress of‘multi-detector computed tomography (MDCT)
provides us a kind of diagnostic non-invasive method for coronary. But it is tiring
and time-consuming for a doctor to analyze MDCT images layer by layer. Our
research is about developing a computer assisted diagnostic system. The inputs are
datasets from MDCT. Once we have the inputs, we can segment the coronary artery
by computers without human interaction. After that, we can analyze the coronary
artery to extract the positions that are in high probability of myocardial infarction
caused by calcifications or blood clots. In previous work, in order to simplify the
process, the segmentation of coronary artery is made by human. We proposed an
algorithm to extract the coronary artery automatically. Firstly we use mathematical
morphology to segment coronary candidates. Secondly, we use hard c-means
algorithm and tree extraction to reach the goal of fully automatic segmentation. In
addition, two different datasets from the same patient will not be the same because

of acquiring time. The coronary artery is not rigid, and the shape is slight different



by heart beating. So we also proposed a registration algorithm using iterative closest
point (ICP).This algorithm can increase the accuracy of diagnosis by comparing the

same position in two different sources.
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3.4 C-Means
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The Hard C-Means Algorithm
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0, otherwise
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