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Abstract

Image segmentation is a fundamental and very important technology for the
image processing, analysis and understanding, image recognition and computer vision.
Such as the common medical image registration, reconstruction, computer-aided
diagnosis system all cannot carry out without this technology.

With the calculation simplicity, efficiency, particularly suitable for modeling and
contour extraction of arbitrary shape, in the past 20 years, it has been widely used and
developed in the medical image segmentation, edge detection and motion tracking.
Frequently in the clinical application, there are some image with intensity
inhomogenity, while in the traditional level set methods there is not a method which
can get promising segmentation results with flexible initial contour selection, and
further improvements need to make for this new demand of medical image
segmentation. Therefore, the geometric active contour model is researched and two
possible solutions are proposed in this paper.

In this paper, level set methods for image segmentation algorithm are studied.
First, the paper briefly reviews the history of digital image processing and its current
research status. Second, curve evolution and level set method are introduced which
are very important for geometric active contour model. Third, according to the content
of the definition of energy functional, the methods of geometric active contour model
which based on the image area information and edge information respectively are
introduced. In particular, the current level set methods, such as LBF algorithm and
ADPLS algorithm, are studied in detail. Finally, to solve the low speed of
segmentation and the results are vulnerable to the initial contours, two improvements
are proposed. 1) Firstly, after added the area item with variable weights to the
traditional LBF model, better initial contour can be obtained than manual one.
Secondly, the traditional LBF model will be used for further segmentation.
Experimental results show that this method can not only get promising segmentation
results with flexible initial contour selection, but also faster than the traditional LBF
model under getting well results. 2) Since ADPLS method can get a result with high
speed, low accuracy and has no relation to initial contours, a novel and adaptive

fusing level set method has been proposed to make use of their advantages
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respectively, which can automatically adjust the proportion of ADPLS and LBF in the
fusing method according to image information. Experiment results show that the
comprehensive performance indicators, such as accuracy, speed, and stability, can be
significantly improved in the fusing method.

Key words: Image segmentation; Level set method; Algorithm improvement
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