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Abstract  This paper presents an effective level set texture image segmentation approach that incor-
porates GMM (Gaussian Mixture Model) and multi-scale image enhancement techniques. First, the
authors construct a new edge stop function based on GMM to guide the evolution of the level set
function over the regions with similar texture, and the edge stop function is computed according to
the similarity between the narrow brand pixels near the zero level set and the specified regions select-
ed by the user. Then, to accurately detect the boundary of the texture image, a multi-scale edge stop
function is defined on the gradient domain of the image, thus an accurate boundary result can be a-
chieved. Finally, these two methods are combined to develop a mixing edge stop function, which
forces the level set to evolve adaptively based on the texture and gradient. As the results show. the
new approach is effective for texture image segmentation and works well to detect the accurate and

smooth boundaries of the object.
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Level set method, due to its elegance in modeling multi-

Development Program )  of

ple boundaries simultaneously, has been widely used in image
processing, computer vision, and computer graphics. Level
set method is especially useful in following fields, image seg-
mentation, image colorization, image-based modeling, geom-
etry processing, and physically-based fluid simulation. Al-
though a large body of work via level set methods has been
proposed to address a wide range of image segmentation
problems in image processing and computer, many problems
are still left to be addressed, such as level set curve evolution
is slow, numerical implementation is not guaranteed to be ro-
bust, and the level set function have to be periodically re-ini-
tialized to a signed distance function during the evolution.
Thus, although level set method is a promising technique for
image and video segmentation, it is also a great challenge to
develop an efficient and applicable algorithm using level set

function for image segmentation, especially for texture image
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ings of the ACM SIGGRAPH 2008. Los Angeles, Califor-
nia, 2008
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segmentation.

In this paper, different from the traditional methods.
the authors present an effective texture image segmentation
approach which incorporates both the geometric level set
function and statistics information of the texture images.
More special, the authors integrate the GMM (Gaussian
Mixture Model) and multi-scale image edge information into
the level set function for image segmentation. The algorithm
are progressively refined in the following three steps. First a
new edge stop function is constructed based on the GMM, by
computing the similarity between the narrow brand pixels
near the zero level set and the specified regions selected by
the user, which guide the evolution of the level set function
over the regions with similar texture. Then, to accurately de-
tect the boundary of the texture image, a multi-scale edge
stop function is defined on the gradient domain of the image,
thus an accurate boundary result can be achieved. At last,
these two methods are combined to develop a mixing edge
stop function, which forces the level set to evolve adaptively
based on the both texture and gradient. Using these tech-
niques, the approach works well to detect the accurate and
smooth boundary of the object, and is proved effective for
texture image segmentation. The method also can be widely
applied in such applications such as image colorization, tex-

ture replacement, image and video object recognition.



