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Abstract  
The medical diagnosis in most cases of disease, particularly of tumors and fractures and 

inflation depends on the image taken to member of the body by medical imaging equipment such as 

MRI or X-ray or image scanning. Therefore, dealing with the medical image such as a process of 

amending the image or segmenting it may lead to influence the image which leads to an error in the 

diagnostic process. The method proposed here is to take a medical image with the extension (RGB) and 

use the K-means for the purpose of image segmentation and conversing of color space (RGB) to color 

space (HSV) for the segmented image and the original image, we identify or find the original edges of 

the image (Edge detection ) by filters, and then subtracting image of color space (HSV) from the edges 

image of color space (HSV) by comparing the output with the edge (threshold) to get a segmented 

image witch reveal member in more clearly for the purpose of using this image in subsequent 

operations such as feature extracting.  

 

 الخلاصة

يعتمددا تشتيددالط تشفيددغ بددغ تلاتددل تشيددوخص تشم مددل  لأورامددوا كسوددو تتلأخت  لأ تشلصدداخ لأتشتتددا   تدد  تشردداخ  تشتددغ  وودد   
  تلأ مداخ  تشمرد ت ل شد شا بدوع تشعمدا  تد  تشرداخ  تشفيلد Xتلأ تشدع   شتعتا كن ولال تجوز  تشتراي  تشفيلد  كلدا تشد  ان تشمطسويلصدغ

متلد   كلا تج تء  متل   عايا تشراخ  تلأ تج تء  متل   قصل  تشراخ  قا يؤدي تش  تشتأثا   ت   روماا تشراخ  كمو يدؤدي تشد  وفدأ بدغ 
شطد   تجد تء  K-meansتشقلدو  اوتدتاات  ي يقد  ( لأ RGBتشتيالطل تع تشف يق  تشمقت حد  نسدو ندغ تود  تشرداخ  تشفيلد  متص تخكتداتد  

( اوشسصدددل  شترددداخ  تشمجزئددد  لأتشرددداخ  HSV( تشددد  تشرتدددوء تشتدددا غ  RGBتشتجزئددد  شترددداخ  لأتشقلدددو  صتيايدددا تشرددداخ  كدددن تشرتدددوء تشتدددا غ  
وء يد   مداخ  تشرتد ( اف يقد  تشرلا د    لأدعدانو  دت   متلد Edge detectionتخمدتل    قدا  صتيايدا تلأ تيجدود حداتو تشرداخ  تخمدتل   

( شتيرددال  تدد  مدداخ  threshold( اف يقدد  كقوخ دد  تشسددو ا كدد  حوبدد   HSV( كددن مدداخ  تشيدداتو متص تشرتددوء تشتددا غ  HSVتشتددا غ  
 كجزئ   ليف تشعتا اراخ  تكل  لأماحوا شط   تتتاات  ن ه تشراخ  بغ  متلوص خحق  كلا تتتالاص تشرروصل    

1. Introduction 
 Image segmentation is a fundamental process in many image, video, and 

computer vision applications. It is often used to partition an image into separate 

regions, which ideally correspond to different real world objects. Pixels in the region 

are similar to each other with respect to some characteristic property like color, 

intensity or texture. The goal of segmentation is to simplify the image representation 

into something that is more meaningful and easier to analyze (Erdem, et al., 2004). It 

is a critical step towards on tent analysis and image understanding specially medical 

image segmentation, it is a challenging and high cost task. Many current problems in 

image-guided surgery, therapy evaluation and diagnostic tools strongly benefit from 

the result of the analyses of segmented images (Bowyer and Phillips, 1998). There are 

popular approaches used are: threshold techniques, edge-based technique, region 

based techniques Threshold based techniques are often called as histogram-based 

methods. which make decision on local pixel information are effective only when the 

intensity levels are far outside the range of levels in the background. Edge-based 

techniques are use the boundaries of regions to segment the image and detect abrupt 

changes in intensity (discontinuities) Region-based approaches are use similarity 

among pixels to find different regions. K-means algorithm is one such region based 

method used to segment the image (Vanzella and Torre, 2006). (RGB) color spaces 

widely used throughout computer graphics and images, all of the color spaces can be 

derived from the RGB information supplied by devices such as cameras, scanner, 

MRI device, and CT medical images (Wang, and Siskind, 2003). 
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2. Color Spaces 
 A color space is a mathematical representation of a set of color. The three 

most popular color models are RGB (used in computer graphics), YIQ, YUV, or 

YCbCr (used in video systems) and CMYK (used in color printing). However, none 

of these color space are directly related to the intuitive notions of hue, saturation, and 

brightness. This resulted in the temporary pursuit of other models, such as HIS and 

HSV, to simplify programming, processing, and end-user manipulation (Gonzalez, et 

al, 2004) 

2.1- The RGB color space        The 

RGB color space is the best-known and most widely used color model. In RGB each 

color is represented by 3 values red ( R ), green ( G ) and blue ( B ), positioned along 

the axes of the Cartesian coordinate system.  The values of RGB are assumed to be in 

the range of [0,1] or in some cases in the range of [0-255]. This way black is 

represented as (0, 0, 0), white is represented as (1, 1, 1) or (255, 255, 255). These 

black and the white colors are represented by 2 of the opposite corner of the cube that 

can be defined by the R, G, B axes of the Cartesian coordinate systems. Other corners 

of the cube represent the red, green, blue, cyan, magenta and yellow colors. Grayscale 

colors are represented with identical R, G, B components. 

 

 

 

 

 

 

Because the RGB color space is widely used in monitors, digital cameras, it is the 

most important color space in image processing (Sangwine and Horne, 1998). 

2.2- The HSV Color Space              

The HSV color space is very similar to the HIS color space. In HSV every color is 

represented by three components Hue (H), Saturation (S) and Value (V). The 

following figure shows how this color model represents each color in a six sided 

pyramid form. 

 

 

 

 

 

 

 

Fig(1) RGB color space 
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The Hue component describes the color itself in the form of an angle between [0,360] 

degrees. 0 degree mean red, 120 means green 240 means blue. 60 degrees is yellow, 

300 degrees is magenta. The Saturation component signals how much the color is 

polluted with white color. The range of the S component is [0,1].Black has a V 

coordinate of 0. At this point the values of H and S are irrelevant. The point S=0, V=1 

is white. Intermediate values of V for S=0 (on the center line) are the grays. When 

S=0 value of H is irrelevant (called by convention undefined).  When S is not zero, H 

is relevant. For example pure red is at H=0, S=1, V=1. The formula that converts from 

RGB to HSV or back is more complicated than with other color models, therefore we 

will not elaborate on the detailed specifics involved in this process (Diepold and 

Oelbaum, 2004). 

3. Edge detection         

 Edge detection is a fundamental tool used in most image processing 

applications to obtain information from the frames before feature extraction and 

object segmentation. This process detects outlines of an object and boundaries 

between objects and the background in the image. An edge detection filter is also used 

to improve the appearance of blurred or low-pass filtered pixels streams. The basic 

edge detection operator is a matrix area gradient operation that determines the level of 

variance between different pixels. The edge detection operator is calculated by 

forming a matrix centered on a pixel chosen as the center of the matrix area. If the 

value of this matrix area is above a given threshold, then the middle pixel is classified 

as an edge. Examples of gradient-based edge detectors are Roberts, Prewitt, and Sobel 

operators. All the gradient-based algorithms have kernel operators that calculate the 

strength of the slope in directions that are orthogonal to each other, generally 

horizontal and vertical. Later, the contributions of the different components of the 

slopes are combined to give the total value of the edge strength. The Prewitt operator 

measures two components: the vertical edge component is calculated with kernel Kx  

and the horizontal edge component is calculated with kernel Ky, |Kx| + |Ky| gives an 

indication of the intensity of the gradient in the current pixel (Umbaugh, 1998). 

 

 
-1  -1  -1 

0    0    0 

1   1     1 

 

-1    0     1 

-1    0     1 

-1    0     1 

 

Kx = Ky = 



 

 45 

 

 

 

 

4- K-Means Clustering 
 The K-means algorithm is an algorithm for identifying K groups/clusters of 

data points in multidimensional spaces. It is a fast and simple algorithm which has 

been used in many applications. The main idea of  k means clustering is to define k 

centroids one for each cluster. These centroids should be placed carefully because 

different locations can cause different results. The next step is to take each pixel in the 

image and associate it to the nearest centroid. Thus the pixels are grouped into k 

clusters in the first step. At this point, we calculate k new centroids of the clusters 

resulting from the previous step. After finding the k new centroids, all the pixels in the 

image are assigned to their nearest centroid. The above steps are repeated until the 

centroids converge i.e. the centroids do not move anymore. The main objective of this 

algorithm is to minimize the squared error function V, 

 

 

 

 

where k is the number of clusters µi    is the mean of the all the points in a cluster. 

Assume n sample feature vectors x1, x2……xn all from the same class. Assume k 

clusters. Let mi be the mean of the vectors in cluster (Bishop, C.,1995). 

 

Algorithm 
1. Place k points into the space represented by the objects that are being lustered. 

These points represent initial group centroids. 

2. Assign each object to the group that has the closest centroid. 

3. When all objects have been assigned, recalculate the positions of the k 

centroids. 

4. Repeat steps 2 and 3 until the centroids no longer move (Komaraboina and 

Lakkakula,2006).  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

start 

Number of cluster K 



Journal of Babylon University/Pure and Applied Sciences/ No.(1)/ Vol.(20): 2012 

 46 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image subtraction 
 Image subtraction can be used to segmented since not all the result remove the 

background from foreground information from images of identical scenes. The 

resulting image shows only the foreground objects of interest; the static background 

elements are eliminated. In the case of digital subtraction angiography, a baseline 

image is subtracted from one where blood vessels are enhanced with an X-ray-opaque 

liquid. The resulting image shows only the enhanced blood vessels without the 

obscuring background imagery. Image subtraction can be used in Illumination 

equalization is often used in biological sample imagery obtained from a microscope. 

A background image showing only the illumination non nomination inconsistencies 

(Umbaugh, 1998).    
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Experimental result 
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Fig (4) Flow chart for suggested method 
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Conclusion  
1- Proposed method combines the advantages of K-means result and edge 

detection result where the edge of the object will be smooth after apply k-

mean algorithm on the image and the prewitt operator will detect the object 

edge. 

2- In the k-mean step the output depends largely on the initial cluster centroids and the 

number of clusters selected. 

3- This algorithm work well when in the medical image average color of the two 

adjacent regions is quite different  
4- Prewitt operator can detect the edge of the medical image easy. 

5- The background of image omitted in some result.  
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