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ABSTRACT 

 Satellites photos are taken the earth photograph and other planet also. The application of satellite images are in 

warfare, meteorology, intelligence, agriculture, education, geology, forestry, regional planning, biodiversity and 

conservation. This paper gives clear picture about segmentation of image and clustering. Image segmentation has a 

greater importance in image processing. It is the process of partitioning satellite images into component part or objects. 

It has currently become a bloom field of research in computer vision. The fundamental steps involved in this paper are 

pre-processing, image segmentation and clustering. Preprocessing is done by using 2D-DWT (discrete wavelet 

transform) in order to remove the unwanted noise, corrects intensity, enhances edges and adjust contrast. Image 

segmentation and clustering is done by using DP clustering algorithm. From a practical observation it conveys that the 

proposed system achieves higher accuracy when compared to the existing system.  
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1. INTRODUCTION 

To bring out the image processing on digital images with the help of algorithms used in computer is called 

Digital image processing. In imaging science using mathematical operations processing of images is image processing. 

The input will be a series of video like series of photograph or series of video frame or a series of images, signal 

processing in any form (Flores, 2003). The output will be a certain characteristics of image or parameters similar to the 

image. The fundamental steps in image processing are; Image acquisition, Image enhancement, Image restoration, Color 

image processing, Image compression, Image segmentation and Classification. 

The first step is preprocessing which is removing of errors, noise present in the image. It comes after capturing 

the image. Preprocessing is a step of transforming the original image into new one which is as same as the original one. 

So after preprocessing the result image is having change in brightness or improved image contrast. Algorithm used for 

preprocessing the images are band pass filtering, discrete wavelet transform, point operation transform, grey level slicing 

etc. 

The processing of dividing the digital image into multiple pixels i.e. set of pixels which is also called as super 

pixels. This process is known as object or image segmentation. The main purpose of image segmentation is to make the 

image as easier to analyses and more meaningful one by changing the representation of image. For every pixel in an 

image, a label id assigning in order to pixel which is having same label can share their characteristics. The output image 

is having change in some characteristics such as texture, color, intensity etc. Clustering methods, Thresholding, 

Histogram-based methods, Compression-based methods, Dual clustering method, Edge detection are the list of algorithm 

used for segmentation. In the proposed system, image segmentation is done by using satellite images (Bastian Leibe, 

2004). 

Similar features are grouped into one class in terms of unsupervised learning which does not having any training 

data is known as clustering (Thilagamani and Shanthi, 2010). The method of classifier provides the accurate result when 

classification data are noise free. K-means, the fuzzy means algorithm and expectation-maximization (EM) algorithm 

these are the common algorithm used for clustering. Clustering is also sensitive to intensity in homogeneities and noise 

as like the classifier methods. 

Related Works: Clustering may be a method of organizing the objects into groups supported on its attributes. Clustering 

techniques will be classified into supervised that demands human interaction to make a decision the clustering criteria 

and also the unsupervised that decides the criteria by itself. Supervised learning is that the machine learning task of 

inferring a perform from labeled training information. The training information contains a group of examples. In 

supervised learning, every example could be a try consisting of input object and a desired output. Unsupervised learning 

could be a sort of machine learning algorithmic rule wont to draw inferences from datasets consisting of not labeled 

responses. The foremost common unsupervised learning technique is cluster analysis that is employed for searching 

information analysis to search out hidden patterns or grouping in information. 

Various techniques are projected for image segmentation. According to the imaging modality, application and 

some other factors these segmentation techniques are classified. Segmentation techniques are divided into six categories 
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(Flores, 2003). They are; Thresholding approaches, Region growing approaches, Classification-based approaches, 

Clustering-based approaches, Artificial neural networks, Watershed algorithm.  

Thresholding approaches: In threshold approaches, to determine an intensity value this is called threshold. It divides 

the desired classes. Segmentation is done by collecting of pixels with intensity greater than the threshold (Bastian Leibe, 

2004). 

Region growing approaches: Extracting a particular region of the image which is connected based upon some criteria 

is called region growing. The criteria may be edges of the image or the intensity of the image weights (Hossam Abd El 

Munim and Aly, 2005). 

Classification-based approaches: Classifier methods are including supervised learning since it require manually 

segmented training data. Classifier methods include K-nearest-neighbor (kNN) classifier, Bayes classifier, nearest-

neighbor classifier, Parzen window classifier, etc. By using known labels in data, partition in feature space that is derived 

from image (Eran Borenstein and Jitendra Malik, 2006) 

Clustering-based approaches: Classifier and clustering are same only the difference is in dataset. Classifier methods 

are based upon the training dataset while the clustering does not depending on training dataset. But clustering requires 

initial parameters and equivalently segmentation (Gui, 2007). Novel Recursive Clustering Algorithm (Thilagamani and 

Shanthi, 2011), which is based upon the gradient ascent based algorithm. By using this algorithm, for each and every 

iteration the cluster center value can be refined. The input of this algorithm is approximately desired number of equally 

sized pixels. The result is only proximity of the image (Thilagamani and Shanthi, 2011). In the first step the input is the 

image which is the output of the image preprocessing and image enhancement. Then the cluster is the input for estimate 

the over segmentation which is the second step. In the third step, the input is the over segmented image and the output 

is the graph representation. Last step is object identification (Thilagamani and Shanthi, 2011). The input of this algorithm 

is the output which comes from the graph segmentation and the output will be the segmented object of an image. Neural 

Network classifier provide the increased performance when compared to other algorithms. This classifier is mainly used 

to increase the performance of hidden layer (Venkatesh, 2011). Thilagamani and Shanthi (2014), proposed the Gaussian 

and Gabor filter approach to detect the object from its background. It performs the filtering and smoothing for 

segmentation. 

Artificial neural networks: ANN is also depends upon the unsupervised learning as clustering. ANN has a wide ways 

of using in image segmentation. It is the most prominently used in satellite images as classifier where training data are 

used for the determination of weights (Hossam Abd El Munim and Aly, 2005). 

Watershed algorithm: This segmentation method has many advantages when compared to all the algorithm discussed. 

Partition of images into its homogeneous regions by using mathematical morphology. The results of this algorithm gives 

the solid and closed region boundaries (Flores, 2003). 

2. PROPOSED SYSTEM 

The main purpose of this proposed system is to develop to produce the accurate segmentation performance, and 

noise free efficient system. This system contains the following steps.  

 image preprocessing and image enhancement  

 image segmentation and clustering 

Image Preprocessing and Image Enhancement: The proposed image enhancement technique gives the denoising, 

edge enhancement and adjustment of contrast. This can be done by using AET algorithm in which the satellite images 

are enhanced and applying two dimensional discrete wavelet transform. Then 4 sub bands are obtained namely HH, LL, 

HL and LH. Among this 4 sub bands for edge details LH, HL and HH are used and LL is used for getting the detailed 

information of image. The above mentioned AET algorithm is having two stages one is CLAHE algorithm which is 

Contrast Limited Adaptive Histogram Equalization and another one is removal of noise and correction of intensity.  

Step 1: The first step is contrast adjustments. In this contrast adjustment, LH, HL and HH sub bands can be used in 

CLAHE algorithm. Karel Zuiderveld is the person who was originally written the CLAHE algorithm. The contrast of 

the image can be maximized by enhancing the contrast of each pixel that are in the image. It will be produced the 

improvisation of contrast small and large levels of contrast when compared to the original image (Thilagamani and 

Shanthi, 2011). Then histograms (regional area of pixel) are calculated. These histograms are remapped to the intensity 

values which in the central pixels and its neighbor. The following equation can be used for edge enhancement. 

𝑌(𝑋) =
𝑀

1 + 𝑒 − (
𝑥 − 𝑚 − ∆𝑥

𝑎
)

+ ∆𝑥 

Where, M is 255, m = 128, x is the edge pixel, ‘a’ is the speed change around the center. 

The above process is repeated until the results of detailed coefficients. Therefore for enhancing the edge DWT 

is used. 
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Step 2: Next step is Intensity Correction and Despeckling.  

Intensity correction: During the image acquisition of the satellite image, there may be a chance of non-uniformity. This 

may produce the slow and non-uniformity intensity results. In order to avoid this cause the Expectation-Maximization 

(EM) (Flores, 2003) algorithm is proposed in this system. By using this algorithm the variations of intensity will be 

reduced. Totally there are three steps in Expectation-Maximization (EM) algorithm namely (a) E step (b) Expectation 

step (c) maximization step. These steps are repeatedly processing until the results reach the convergence. The step by 

step procedure for EM algorithm is calculate the initial probability as,  

P = x | c 

Where, x= bias field to mean variance and c= weight field to the Gaussian value 

E-Step: Calculate the expected value by using hidden intensity value. 

Pnew(xi ) = P(xi |ci )  

M-Step: Re-evaluate the model parameters.  

 Pold(xi ) = Pnew(xi )  

 Pnew(ci ) =   N i 1 new i i P (c | x ) N 1  

If 1 P P old new then convergence is reached, stop process, else go to Step 2.  

Despeckling: This algorithm is used to remove the noise in fast and efficient manner. The step by step procedure for 

despeckling is as follows: 

 Read intensity corrected image 

 partitioning of 8 x 8 blocks and perform steps 2a and 2c  

 Calculate Bayesian shrinkage threshold for each iteration of anisotropic diffusion T = max (r(T)) where r(T) = 

E(X' – X), where X is the image and X' is the generalized Guassian Distribution (GCD)  

 Perform directional anisotropic diffusion  

 If convergence reached, then goto step 3, else step 2a  

Output denoised image: 

Image Segmentation and Clustering: This image segmentation and clustering is done by using the DP clustering 

algorithm. In this algorithm, cluster based algorithm is the first step which is used to highlight the features in the image. 

The basic feature is color channel. This DP clustering is used to calculate the distance of the input data. Here we can 

take Euclidean distance as the important one. For density we can take the Gaussian kernel. Then we compute the distance 

the enhanced image is the input for image segmentation and clustering method. The step by step procedure followed in 

this image clustering algorithm is as follows. 

Step1: feature representation transforming 

Step2: cluster center and number identification 

Step3: assigning points to the cluster 

Step4: final segmentation 

In the first step three color are taking for representation after reading the original image. Second step is 

computing the distance and density. After computing high density and large distance has taken. Then applying the 

following two conditions 1) cj>ci 2) dij=min (dij). The formula for calculating the distance is as follows 

𝜹𝒊 =  𝐦𝐢𝐧(𝒅𝒊𝒋)  𝒄𝒋 > 𝒄𝒊 
Max(dij) ci is the highest density 

3. RESULTS AND DISCUSSION 

The proposed system has been tested by using some of the images. Testing is done in MATLAB 7.3 on Pentium 

IV system with the memory 2GB RAM. Table.1, show the difference between peak signals to noise ratio in dB. Table.2, 

shows the enhancement time. Table.3, shows the segmentation time. 

Table.1. peak ratio to noise ratio 

Images Wavelets Proposed 

Image 1 28.1 31.0 

Image 2 31.89 36.46 

Image 3 29.46 33.48 

Table.2. enhancement time 

Images Wavelets proposed 

Image 1 0.31 0.26 

Image 2 0.22 0.17 

Image 3 0.27 0.21 
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Table.3. segmentation time 

Images Wavelets Proposed 

Image 1 0.67 1.23 

Image 2 0.62 0.83 

Image 3 0.82 0.936 

 

   
Figure.1. Sample test images 

Enhancement Results: When compared to all other enhancement algorithm, this combination of AET and CLAHE 

algorithm will produce the higher results with the reduction of noise and contrast adjustment. 

Segmentation results: After preprocessing and image enhancement only segmentation is performed. So the expected 

and accurate results are the output. 

Sample image Proposed method 

Noisy image Noiseless Enhanced 

   

   

   
Figure.2. Experimental result 

 

4. CONCLUSION 

  Image segmentation and clustering by using satellite image has been presented in this paper. The steps involved 

in this paper are image preprocessing and image enhancement and image segmentation and clustering. Adjustment of 

contrast and correction of intensity has been done by using CLAHE algorithm in the first step which is image 

preprocessing and image enhancement. Then DP clustering algorithm has been used for image segmentation and 

clustering. By using this algorithm, can achieve the expected output. The problem is over segmentation takes a major 

role rather than under segmentation. This will be a future work for research. 
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