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1. Introduction
mage segmentation plays a crucial role in many medical imaging applications by automating or facilitating the delineation of anatomical structures and other regions of interest. Many methods for image segmentation proposed by researchers have some advantages and disadvantages related to its application and purpose [1]- [3]. Almost all of these methods focus on development of a method to improve image understanding by computer and/or develop image representation for extract computerized parameters of an image. But we must note that the best intelligent and complicated image processing machine is human vision system. With no doubt, all what we know and use today as image processing techniques is only a little projection of our vision system [4]- [5].
We in our research, first study nearly all of the current methods that are in use for image segmentation, then we with study the human vision system parameters in order to detect and extract segments of an image, propose the dominant parameters that are used by human vision system for segmentation and understand the image [3]. Finally we applied these parameters to detect the segments of a medical diagnosis mammogram database and detect the tumors in the mammograms.
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In this paper at first we survey current image segmentation methods, and mammogram image processing techniques. Then we based on Kandel theorem and Minima rule, implement some experiments to detect dominant parameters of human vision system in image segmentation. Then we introduce NCM points and textures detected using PCNN and LAW operators as dominant features in an image and try to extract them. After that we augment our detected and proposed parameters with NCM detection technique to implement our new algorithm. Finally we have developed our method on a standard database of mammography images and depicted the results.
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Figure 4. Table 1 :
1			Star masses	Regulated
					masses
			% FPR	% TPR	% FPR	% TPR
	Small Extracts	Low lev. Up lev	11 58	0 B 19 88	1 B 5 11	10 85
	Big Extracts	Low lev. Up lev	1 19	97 89	0 5	84 93




Figure 5. Table 2 :
2	size of extraction for the proposed method
			Star masses	Regulated Masses
			% FPR	% TPR	% FPR	% TPR
	Small	Low Lev	2 B 8	23	3 B 0	14
	Extracts	Up lev.	4 B 50	88	5 B 12	89
	Big	Low lev.	10	21	2	34
	Extracts	Up lev.	150	72	155	93
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3. Mammogram image processing
 Up: Home Previous: 2. II. Next: 4. III.
Breast cancer is the most common cancer in women. Early detection of the cancer leads to significant improvements in conservative treatment. We based on study the almost all current methods in mammogram image analysis saw that nearly all of these methods are focused on internal features of image rather than external features.
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5. Detecting NCM points
 Up: Home Previous: 4. III. Next: 6. PCNN and Texture Analysis
Many objects have component parts, and these parts often differ in their visual salience. Based on the Kandel theory [6] which introduces edges as dominant features of an image, we have developed two different psychological experiments. In one of the experiments we understand the most effective factor of image edge that affect on human vision, and in the other one we found that the negative curvature minima (NCM) points are most effective points in an image that excite the human eyes [1].
IV.

 Up: Home Previous: 4. III. Next: 6. PCNN and Texture Analysis

6. PCNN and Texture Analysis
 Up: Home Previous: 5. Detecting NCM points Next: 7. Proposed method
We introduce the external feature on an image as dominant features and tried to detect them, but this is not enough to refuse the external features. So we select the PCNN and texture analysis using LAWs operators [7]-[9] as dominant external features that are much similar to and based on human vision technique for image segmentation.
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7. Proposed method
 Up: Home Previous: 6. PCNN and Texture Analysis Next: 8. Implementation and Results
Detecting and extracting the dominant feature used by human vision system to understand segments June of an image and introducing the most similar image segmentation techniques to human vision were our purpose. We have combined the internal and external dominant detected features and introduced our new method and schema based on it. After preprocessing of image and extract it's contours, at firs we using cubic Bspline technique to fit a curve on image contours, then we find the NCM points and connect them using Euler spiral. Then we select the regions based on some introduced parameters such as Proximity, Co-circularity, Transparency, and Sharpness parameters. Finally we apply the PCNN and LAWs operators to the extracted region to detect the segments (tumors) more accurately. This technique also improves the efficiency of PCNN and LAWs operators by limiting the processing region to a small region.
VI.
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8. Implementation and Results
 Up: Home Previous: 7. Proposed method Next: Appendix A §
In order to study and analysis the efficiency of our method, we used 200 mammograms of DDSM Data base. We designed a package called HMAM for implement our method. With introducing two parameters of TPR (True Positive Region) and FPR (False Positive Region) we measure these parameters in different images and compare the results with traditional methods. Some of the results are shown in Table 1 and Table 2. Some of the results of the applying proposed method on a cancerous mammogram are shown in figure 1. We repeat applying the method on images and saw that the results are dependent on number of iteration (figure 3).   
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