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Abstract

In this paper, by proposing a two-stage segmentation method based on active contour model,
we improve the procedure of former image segmentation methods. The first stage of our
method is computing weights, means and variances of image by utilizing Mixture of Gaussian
distribution which parameters are obtained from EM-algorithm. Once they are obtained,
in the second stage, by incorporating level set method for minimizing energy function, the
segmentation is achieved. We use an adaptive direction function to make the curve evolution
robust against the curves initial position and a nonlinear adaptive velocity to speed up the
process of curve evolution and also a probability-weighted edge and region indicator function
to implement a robust segmentation for objects with weak boundaries. The paper consists
of minimizing a functional containing a penalty term in an attempt to maintain the signed
distance property in the entire domain and an external energy term such that it achieves a
minimum when the zero level set of the function is located at desired position.
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1. Introduction

The variational, active contour/level set formalism leads to effective segmentation algo-
rithms. This formalism has been developed and mainly applied to intensity data acquired by
conventional cameras [1, 2]. For such images, the piecewise constant and Gaussian models
are often sufficient and almost in all investigations have been used.

The level set method (LSM), originally used as numerical technique for tracking interfaces
and shapes, has been applied to image segmentation in last two decades [3, 4, 5]. In LSM,
contours or surfaces are represented as the zero level set of a higher dimensional function
which commonly named a level set function. With the level set representation, the image
segmentation problem could be simply formulated and solved with mathematical theories,
comprising calculus of variations and partial differential equations (PDE). An important
advantage of using LSM is that numerical computations including curves and surfaces could
be performed on a fixed Cartesian grid without having to parameterize these objects besides
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