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Abstract

Occlusive vascular disease is one of the most critical diseases nowadays. The important
arteries and risks for this disease is a carotid artery. This artery is responsible for
supplying the brain with oxygen blood. Medical visualization could assist doctors by
visualizing the vessel structure of occlusive vascular disease patients in 3D model
images. However, there are some obstacles for segmenting the vessel structure from
medical images. As the range of intensity of blood vessels still overlaps with the range
of intensity of bones, it is impossible to segment the blood vessel by using the
conventional thresholding technique.

In this research, we intended to create novel algorithmic techniques that can perform the
automatic segmentation of blood vessel in CTA images, without a user interaction or
any initial points from the user. In addition, we also display our segmentation in high
quality 3D model images. Moreover, we propose the modified version of Level Set
Method which is called Hybrid LSM. This method is the combination between edge
based and region based active contour model.

We performed the experiments by comparing Hybrid LSM with conventional method.
Hybrid LSM can segment the boundary of the desired object, resist to the noisy image,
work well despite the objects’ unclear boundary and faster than the conventional
methods. However, some errors can occur around the acute angle corners. In addition,
our blood vessel segmentation framework was evaluated based on the evaluation criteria
from Carotid Lumen Segmentation and Stenosis Grading Challenge (CLS). We
performed the experiments by using fifteen CTA datasets. We obtained the average dice
similarity at 87.09%, average sensitivity at 88.13% and average specification at 86.63%
which shows that our method was efficient for vessel segmentation. However, some
false positive occurred in the vessel reconstruction process

Keywords: Medical Images / Direct volume rendering / Ray Casting algorithm /
Vessel segmentation / Vesselness filter / Level Set Method
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