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ABSTRACT: A new approach to region growing and region merging used for color image segmentation has been proposed. In this paper the process of color image segmentation uses three modules. Initial seed selection is our first module. In that we are using two criteria no-edge and smoothness for selection of initial seeds. Our second module is region growing it is used to segment the image based on seed regions. The third and last module is region merging. Region merging is used for merge the small regions. This method is applied to many images and the experimental results show the effectiveness of this method. 
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1. INTRODUCTION
In color image segmentation seed selection, region growing and region merging are important stages.  It should be noted that there is no single standard approach to perform    seed selection, region growing, and region merging for color image segmentation. The appropriate technique is select on the basis of type of image and applications. 

Ugarriza et al. [2] proposed a technique of initial seed selection. This technique uses vector field for edge detection and RGB to L*a*b conversion of image pixels to calculate the threshold by using adaptive threshold generation method. This method uses approximate calculation of threshold. The problem is that approximate calculation does not lead proper conclusion.

Fan et al. [3] presented an automatic color image segmentation algorithm by integrating color edge extraction and seeded region growing on the YUV color space. Edges in Y, U, and V are detected by an isotropic edge detector, and the three components are combined to obtain edges. The centroids between adjacent edge regions are taken as the initial seeds. The disadvantage is that their seeds are over-generated. 

Seeded region growing (SRG) is one of the hybrid methods proposed by Adams and Bischof [10]. It starts with assigned seeds, and grow regions by merging a pixel into its nearest neighboring seed region. Mehnert and Jackway [11] pointed out that SRG has two inherent pixel order dependencies that cause different resulting segments. The first-order dependency occurs whenever several pixels have the same difference measure to their neighboring regions. The second-order dependency occurs when one pixel has the same difference measure to several regions. They used parallel processing and re-examination to eliminate the order dependencies. Fan et al. [3] presented an automatic color image segmentation algorithm by integrating color edge extraction and seeded region growing on the YUV color space. Edges in Y, U, and V are detected by an isotropic edge detector, and the three components are combined to obtain edges. The centroids between adjacent edge regions are taken as the initial seeds. The disadvantage is that their seeds are over-generated. 

Seeded region growing (SRG) is one of the hybrid methods proposed by Adams and Bischof [10]. It starts with assigned seeds, and grow regions by merging a pixel into its nearest neighboring seed region. Mehnert and Jackway [11] pointed out that SRG has two inherent pixel order dependencies that cause different resulting segments. The first-order dependency occurs whenever several pixels have the same difference measure to their neighboring regions. The second-order dependency occurs when one pixel has the same difference measure to several regions. They used parallel processing and re-examination to eliminate the order dependencies.

In this paper a method of initial seed selection is proposed on the basis of no-edge and smoothness. The no-edge uses UVL model and smoothness uses HSV model. The non-edge pixels and smoothness at pixels neighbor are used as criteria to determine initial seed. Also region growing is used to segment the image based on seed regions and region merging is used to merge the small regions. In case of region merging we are using two criteria color and size. 

2. PROPOSED WORK      
The proposed method consists of three modules the first module used UVL model to produce conversion from RGB to UVL this color model is used to determine non-edge pixels and HSV model for smoothness at pixel’s neighbor. These non-edge and smoothness are criterion to obtain initial seeds. In second module region growing method is used to separates the pixels on the basis of regions finally the last module is region merging to merge small regions to segment the image properly. The following section describes each of the three modules in details
A. Initial seed selection
On the side, the relative Euclidean distances (in terms of Luv) of a pixel to its eight neighbors is calculated as
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Where i =1,2...8.  
From the experiment, the performance of using relative Euclidean distance is better than using normal Euclidean distance. For each pixel, the maximum distance to its neighbors is calculated as
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      i=1,2,..8                                    

 A seed pixel candidate must have the maximum relative Euclidean distance to its eight neighbors less than a threshold value. If the pixel satisfied above condition it means that the pixel satisfied no-edge criteria
For a pixel at (i, j) the color value at location (i, j) is (h(i, j), s(i, j), v(i, j)). We compute distance between original color value and average value as following equation 
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The D-image of I(i, j) is defined as
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The value of d(i, j) over N(i, j) can be viewed as a measure of smoothness. Calculate the average and the standard deviation of d-value in the D-image, denoted by td  and σd  respectively.

The threshold is defined as:
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An initial seed pixel must have the d-value which is less than Td.

A pixel is classified as seed pixel if it satisfied both above conditions.  Fig.1 gives an image and the detected seeds.

B. Seed regions
     There are many initial seed pixels. If two initial seed pixels are 4-adjacency, they can be merged to a seed region. Classify seed pixels to seed regions according to 4-adjacency. The algorithm is described as following steps:

   (1) For a seed pixel, if it isn’t labeled to a region, then, label it to a new region.

   (2) Check its 4-neighbors. If there is a seed pixel in its 4-neighbors and it isn’t labeled, then label it to the region.

    (3) Repeat (2) until all its 4-neighbors are labeled.

    (4) For every seed pixel that isn’t labeled, repeat (1)-(3) until all seed pixels are classified.

C. Seeded region growing
      After getting seed regions, every seed region have been labeled with different labels. The mean color value of the seed region can be computed, and it is denoted as color value of the seed region. Seeded region growing can be performed according to 4-adjacency and the color value of seed region. The seeded region growing algorithm is described as following steps:

     (1) For neighbors of all seed regions, if they aren’t labeled, record them in a list L.

     (2) While L is not empty, remove a pixel p and check its 4-neighbors, if all labeled neighbors of p have a same label, set p to this label. If the labeled neighbors of p have different labels, calculate the distances between p and all neighboring regions and classify p to the nearest region. If the distances between p and two neighboring regions are equal, then classify p to the larger region. Then update the mean of this region, and add 4-neighbor neither of p, classified yet nor in L, to L.

     (3) Repeat (2) until L is empty.

Note that in step (2), the distance between the pixel p and its adjacent region is calculated by equation (6), where (h, s, v) is the color value of p, (h, s, v) is mean of the color values in that region.

D. Region merging based on color similarity

The distance between two regions k, l is  calculated by
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The less the distance between two regions are, the more similar between two regions are. If the distance between two neighboring regions is less than a threshold value, we merge the two regions, and re-compute the mean of the new region and the distance between the new region and its neighboring regions. Repeat the process until no region has the distance less than the threshold.

D. Region merging based on size

The size of region means the number of pixels in the region. If the size of a region is smaller than a threshold, the region is merged into its neighboring region with the smallest color difference. This procedure is repeated until no region has size less than the threshold. Based on our experiments, 1/100 of the total number of pixels in an image is set as the threshold. 

3. Experimental Results

     The algorithm has been implemented in MATLAB-7 in Window XP and run on CPU 2.80GHz PC. The input images are obtained from Internet. The size of images is 481×321 or 321×481. We obtain following results. 
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Figure 1. Initial seed selection results  (a) Original image, (b)The uvl image, (c) The luv image (d) Non-edge image, (e) Smoothness considered image (f) Seed pixels in red color.
The result of initial seed selection shown in figure.1which is used for next process of color image segmentation that is region growing and region merging.
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Figure 2. Result of Region growing. 
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Figure 3. Result of Region merging based on color 
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Figure 4. Result of Region merging based on size.
4. Conclusion

A method of initial seed selection, region growing and region merging for color image segmentation is proposed. The non-edge and smoothness at pixel’s neighbor are used as criteria to determine seed pixels and region growing is used for segment the image based on region and last is region merging to merge the small segments of image. Experimental results show that our method can get good results for the process of color image segmentation.
5. References

1. Chaobing Huang, Quan Liu, “Color image retrieval using edge and edge-spatial features”, Chinese Optics Letters 2006, vol.4,no. 8,pp.457-459.

2. Luis Ugarriza, Eli saber, “Automatic Image Segmentation by Dynamic Region Growth and Multiresolution Merging” IEEE Transactions On Image Processing ,vol .18no 10):2001
3. J. Fan, David, K. Y. Yau, A. K. Elmagarmid. “Automatic Image Segmentation by Integrating Color-Edge Extraction and Seeded Region Growing”. IEEE Transactions On Image Processing, vol.10,no.10:oct2001

4. H.D. Cheng, X.H. Jiang, J. Wang, Color image segmentation based on homogram thresholding and region merging, Pattern Recognition 35

(2002) 373–393.

5. P.K. Saha, J.K. Udupa, Optimum image threshold via class uncertainty and region homogeneity, IEEE Transactions on Pattern Analysis and Machine Intelligence , vol.23, no.7 (2001) 689–706.

6. R. Haralick and L.Shapiro Computer and Robot Vision. New York:Addison-Wesley, 1992, vol. 1, pp. 28–48.

7. T. Cover and J.Thomas, Elements of Information Theory. New York: Wiley, 1991.

8. C. Chou and T. Wu, “Embedding color watermarks in color images,” EURASIP J. Appl. Signal Process., vol. 2003, no. 1, pp. 32–40, Oct.2003.

9. Y. J. Zhang, “A survey on evaluation methods for image segmentation,” Pattern Recognit. Soc., vol. 29, no. 8, pp. 1335–1346, 1996.

10. R. Adams, L.Bischof, Seeded region growing, IEEE Transactions on Pattern Analysis and Machine Intelligence 16 (6) (1994) 641–647.

                                       

 

























































ISSN: 0975 – 6698| NOV 10 TO OCT 11 | VOLUME – 01, ISSUE - 02
Page 52

