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Abstract 

We have presented here a new approach of image segmentation using region growing method with 

masking operations. The aim of this approach is reduce the number of segments after region 

growing segmentation method and to overcome problem faced by this method which is over-

segmentation and noise sensitivity. Color image segmentation is an extension of gray image 

segmentation. In many of cases gray image segmentation methods may not directly applied to 

colored images. This will require improvement in gray image segmentation. So this method 

performs well on both grey and colored images. Parameters are calculated on the basis this 

techniques are PSNR, MSE, BER, and RMSE.  
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1. Introduction 

Image segmentation is important requirement in any computer vision application because of people 

having interest only on certain parts of the image or distinguished from other objects and from the 

background. 

Many of techniques about Image segmentation such as thresholding, FCM, FKM, Edge based, 

Region growing etc. were purposed now a days. One of the important technique is Region growing 

method for segmentation. It was first introduced by Rolf Adams and Leanne Bischof in 1994 [1], is 

a straightforward and strong way of segmentation which is fast and free of alteration parameters. 

1.1 Region growing process 

The purpose of region growing process is to draw an input image data into sets of connected pixels 

which are called regions. This process follows properties of these local groups of pixels. Growing 

process initiated from a pixel in the closeness of the beginning (Seed) point which will be selected 

by the user initially. This  pixel can be selected based on either its distance from the seed point or 

the algebraic belongings of the region. After that each and every   4 or 8 neighbours of that pixel are 

stayed to determine whether they belong to the same region or not. This process increases more by 



International Journal of Computer Application                                                   Issue 4, Volume 4 (July-August 2014)                                                                                                                  

Available online on http://www.rspublication.com/ijca/ijca_index.htm                                              ISSN: 2250-1797 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com. Page 17 
 

staying the neighbours of each of these 4 or 8 neighbor pixels. This recursive process continues 

until termination condition meet or every pixel to be examined. This outcome is a set of connected 

pixels are determined to be found inside the region of interest [2]. Main advantages of region 

growing process are : 1. Provide clear edges for good segmentation results. 2. This theory is simple 

in which, we need a small numbers of seed point to represent required property.3. It performs well 

with respect to noise.4. We can select the multiple criterions at the same time. Drawbacks of this 

process are: 1. It is time consuming process. 2. Noise or variation of intensity may result in holes or 

over segmentation [3]. 

Clustering based region growing methods was purposed in reference [4] by for speed boosting of 

region growing method. In reference [5], purposed a method of region growing with K-means for 

Lesion detection with wavelet transform. Integration of region growing with watershed transform is 

performed for directly application of segmentation on colored image in [6]. Traditional image 

segmentation techniques that uses region growing needs initial seeds selection that raises 

computational cost & execution time. To overcome this problem, a single seeded region growing 

technique with Otsu’s adaptive thresholding for image segmentation was proposed in [7]. Region 

growing method of splitting and merging was introduced with Watershed segmentation to avoid 

over segmentation problem of both of available methods in [8]. Object segmentation and shape 

recognition in discrete noisy data was described with region growing technique with PCA given 

good and useful results on laser scanning data in [9]. Integration of segmentation and detection was 

purposed in [10] with Region based image retrival uses discrete wavelet transform. 

In this paper, we have presented introduction about region growing method in section 1 and region 

growing process in subsection 1.1. Secondly, properties of segmentation are described in section 2. 

In section 3, method to be followed for segmentation is explained. In section 4, experiment results 

to be declared and in section 5, parameters are evaluated on different images. At the last, conclusion 

is drawn with future conditions. 

2. Segmentation Properties 

 Basic Properties for segmentation[4] are 

a)  𝑅𝑖  
𝑛
𝑖=1 = I 

𝑏) 𝑅𝑖  𝑅𝑖  = ∅ 

c) H (𝑅𝑖) = True 

d) H (𝑅𝑖  𝑅𝑗 ) = False, if Ri and Rj are adjacent 

Where H(R) = Homogeneity criterion, based on the feature values established for the segmentation 

purpose over the region R. 

Ri and Rj = Adjacent, if a pixel belonging to Ri is a neighbour of some pixels of Rj and vice versa. 
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First property make sure that each pixel belongs to any one of non-overlapping subregions. Second 

property promised that one pixel belongs to one region only in a specified image. Third property 

guarantee that the region assures the homogeneity criteria defined by the user. The last one, fourth 

property ensures that the maximality of each region is satisfied. 

3. Region growing Segmentation  method 

Step by step method for Region growing segmentation is given below in figure 1. This method 

results in better segmentation and noise reduction approach after applying region growing 

segmentation technique. For simple processing rgb to grey conversion is necessary. 

 

Figure 1: Segmentation Approach 

4. Experimentation end results 

Implementation of Region growing segmentation is completed in MATLAB by using Image 

Processing Toolbox. The region-based segmentation algorithm has been tested on five different 

images of variable size and format with satisfactory results as shown in given figures. 
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Figure 2: Original colored Input Image 

 Figure 2 (Building) is the original image to be tested for our results. 

 

Figure 3: Grey Input Image 

 Original RGB input image is converted into grey level image to reduce computational time 

required by RGB image. 

 

Figure 4: Gradient Magnitude of Original Image 
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 Figure 4 is the Gradient magnitude image is characterized by a cost function which utilize 

certain features of images over the seed [12].Where the magnitude of the gradient notify us how 

rapidly the image is varying, whereas the direction of the gradient tells us the direction in which 

the image is rapidly varying. The gradient of an image is given by the formula : 

∇𝑓 =
𝜕𝑓

𝜕𝑥
 𝑥   +

𝜕𝑓

𝜕𝑦
 𝑦     

where :  
𝜕𝑓  

𝜕𝑥  
 = Gradient in the x direction 

             
𝜕𝑓

  𝜕𝑦
  = Gradient in the y direction. 

 

Figure 5: Reconstructed Image 

 Figure 5 is the reconstructed image after applying both grey value and gradient magnitude on an 

image. 

 

Figure 6: Image with different Masks 

 Figure 6 presents masking operation on an image for edge detection. The application of a mask 

to an input image will produce output image of the same size as the input have. To overcome 
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the noise problem easily, we use some mask to filter the holes or outlier. For that reason, the 

problem of noise does not exist. It is divided into two stages called cell masking and nucleus 

masking .This can be applied with formula is : 

𝑀1 =   𝑁 > 𝑇1 

𝑀2 =   𝑁 > 𝑇2 

Where M1 = Cell Mask 

           M2 = Nucleus Mask 

 

Figure 7: Mask and Object Boundaries 

 Figure 7 also shows the object boundaries for better detection and understanding. 

 

Figure 8: Object boundary detection 

Figure 8 only showing the boundaries of every object in image after masking operation. 
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Figure 9: Segmented Image 

 Figure 9 is the segmented image when we apply Region growing technique to overcome over 

segmentation problem and noise sensitivity with formulation given in section 2. 

 

Figure 10: Segmented Original Image 

 Figure 10 is the last one final segmented original image shows better understanding of 

segmentation. 

5. Parameteric Evaluation 

Effective performance of region growing method is evaluated over three parameters such as PSNR, 

MSE, BER, RMSE are described in given table 1. 

                               Parameters                              

1. Peak Signal to Noise Ratio(PSNR) 

The PSNR range is between 0-1, the higher is better[14] is given by: 

  

      PSNR in db = 𝟏𝟎𝐥𝐨𝐠𝟏𝟎(𝟐𝟓𝟓𝟐/𝑴𝑺𝑬)        ….1 
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2. Mean Squared Error(MSE) 

Mean Square Error (MSE) is calculated pixel-by-pixel by adding up the squared difference of all 

the pixels and dividing by the total pixel count [14]. 

   

        MSE =   
 𝒀 𝒊,𝒋 −𝒀′ 𝒊,𝒋  

𝟐

𝑴×𝑵𝒇𝒕                     ….2 

                              

3. Bit Error Rate(BER) 

The bit error rate is the number of errors divided by total number of transferred bits during a 

studied time interval is given as: 

           BER = 
𝐍𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐞𝐫𝐫𝐨𝐫𝐬

𝐓𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐭𝐚𝐫𝐧𝐬𝐦𝐢𝐭𝐭𝐞𝐝 𝐛𝐢𝐭𝐬 
    ….3   

 

 4.  Root Mean Square Error(RMSE) 

 Root mean square error is a statistical measure of   magnitude of a varying quantity,  especially 

valuable when variants are positive and negative,  

 

            RMSE = 
𝟏

𝑴𝑺𝑬
                                      …..4                                             

              Table 1: Parameters to be used   

 

TEST IMAGES PSNR MSE BER RMSE 

Building 55.5533 0.1825 0.0180 0.4271 

Car 53.5956 0.2864 0.0187 0.5351 

Pens 58.0429 0.1028 0.0172 0.4771 

Horses 65.4693 0.0186 0.0153 0.1364 

Flowers 68.3840 0.0095 0.0146 0.0975 

 

     Table 2: Parameter analysis over five images 

http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Magnitude_(mathematics)
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Figure 11: Pictorial representation of analysis 

 Table 2 and in figure 11 shows higher value of PSNR to get improved image and lesser 

erroneous values such as MSE, BER that varies according to image size, result in reduction of 

over segmentation and segmentation time. This will lead to result in lesser number of 

segmentation using masking operations with region growing approach. 

Conclusion and future Scope 

A new approach to segment an image using a region growing method using masking operation has 

been proposed in this paper. Whose aim is to reduce the number of segments after region growing 

segmentation method and to overcome problem faced by this method which is over-segmentation 

and noise sensitivity. Better performance value of PSNR, MSE, BER, and RMSE achieved. In 

future, we can extend this method by integrating with FCM method of segmentation. This method 

can be used for Image Retrieval scheme as well. 
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