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Fig.1 The robustness of two models to the positions of the initial contours
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Fig. 2 The robustness of two models to the sizes of the initial contours
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Fig. 3 Segmentation of images with intensity inhomogeneity
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Fig. 4 The segmentation accuracy of the proposed model
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Fig. 5 Examples of applications
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Local Image Fitting Model without Initial Contour

ZHU Weili, WANG Yan
(School of Mathematical Sciences,Chongqing Normal University, Chongging 401331, China)

Abstract: [ Purposes]Local region-based active contour models work well for images with intensity inhomogeneity. However, they
are always sensitive to initial contour. Different initial contours may produce different or even wrong segmentation results.
Therefore, it is important to avoid the influence of the initial contour on the results. [ Methods It is inspired by the local image
fitting (LIF) model and the intensity re-weighting (IR) model, a local image fitting model without initial contour is proposed. First
of all, a local image fitting function is designed by employing the local image information, in which the grayscale weight is
considered. Secondly. the difference between the original image and the fitted image is minimized, and the local energy function is
constructed. Finally, variational method and steepest descent method are used to deduce the iteration equation of level set function.
Finite difference method is adopted for numerical implementation. [ Findings ] The proposed model allows the level set function to be
initialized into a constant value, which effectively avoids influences of the initial contour on segmentation results. In addition, this
method can obtain sub-pixel segmentation accuracy, as well as effectively segment multi-target, complex background, artifact or/
and hole images. [ Conclusions]Experimental results show that the segmentation model without initial contour completely avoids
many problems caused by contour initialization, and is simple to implement and fast to segment.

Keywords: image segmentation; active contour model; constant initialization; intensity weighting; partial differential equation
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