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Abstract: 

 Satellite images are used in many applications, such as disaster forecasting, geological survey etc. Satellites captures thousands 

of images every day, but only few are useful to us. How to retrieve useful images from the database is a very challenging area of 

research. Content Based Image Retrieval technique is an important tool which aims at searching image database for specific 

images that are similar to a query image. The proposed system uses Content ased Image Retrieval technique to retrieve satellite 

images from the database. First images are segmented into several parts using unsupervised J-seg algorithm, then a region based 

representation for each image is built. Using statistical approach, its textural features are extracted. Finally a region based 

comparison is done using a Bayesian classifier which classifies images using probabilistic approach. 
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I. INTRODUCTION 

 

Remotely sensed images plays an important role in many 

applications such as to study many aspects of our planet from 

disease to forest fire, agribusiness, flood predictions etc. With 

the steadily expanding demand for remotely sensed images, 

many satellites have been launched and thousands of images 

are generated [1] and stored in the database, of which few 

images are useful for many applications. Therefore retrieving 

useful images quickly and accurately from a huge image 

database becomes a challenge. Designing systems that 

understand images to enable effective search of large image 

database is a new area in the research field. Image mining [2-4] 

is a technique used to mine the knowledge hidden in images. 

Content of the image which is more important than the 

attributes is not considered in many image query techniques 

[5]. So, image retrieval techniques are more focused on 

Content Based Image Retrieval systems (CBIR)[6-9]. CBIR 

systems support object based queries and thus eliminates the 

need for the manual indexing of image content. This is a major 

advantage since manually indexing massive collection of 

images is impractical. Satellite images contain important 

information such as weather forecasting, different atmospheric 

disturbance, etc. these features can be extracted by CBIR. 

Content based means that the search will analyze the actual 

contents of the image rather than the metadata such as 

keywords, tags, descriptions associated with the image. The 

term 'content' in CBIR might refer to shapes, colors, textures or 

any other information that can be derived from the image 

itself. CBIR is desirable because most web based image search 

engines rely purely on metadata and this produces a lot of 

garbage in the results. The proposed system focused on CBIR 

technique, satellite images are gathered from NASA website 

which provides various satellite images belong to different 

categories such as land, cloud, volcano, forest, human 

population etc. In the proposed system the low level features 

[10-12] are used to represent image content and retrieve 

images from the database. As a first stage, preprocessing is 

done on the image to suppress unwanted distortions followed 

by quantization. Later an Unsupervised segmentation of color-

texture regions in images is done using J-Seg algorithm [13]. 

Grey level Co-occurrence matrix (GLCM)[14] are used for 

texture calculations. Finally, remotely sensed image retrieval is 

performed using Bayesian classifier [15] which uses 

probability approach to recognition. 

 

II. METHODS 

 

A. Image segmentation 

Segmentation [16-19] is the process that subdivides an image 

into homogeneous regions. JSEG is one of the color image 

segmentation methods that provide robust segmentation results 

on a large variety of color images. As a first step preprocessing 

is done on the image to suppress unwanted distortions or to 

enhance some image features. Colors in the image are coarsely 

quantized without significantly degrading the color quality and 

are quantized to several representative classes, where the 

quantized colors are assigned labels. The color class labels and 

color class number for each image is different. The image pixel 

colors are replaced by their corresponding color class labels 

which construct a class-map image. Consider the original 

image as one initial region, now this is called the class map 

which may contain many color classes. Now calculate the 

mean of the class map, 

 
Where N is the total number of pixels in a class-map. p=(x,y) 
denotes each pixel coordinate, and Z is the set of all image data 

points in a class map. suppose Z is classified into C classes, Zi 

,i=1,2,…C. Let mi be the mean of the Ni data points of class 
Zi, 

  

 
Let  

 
And  
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SV is the variance of the points within the same class. SW is 

the total variance of points belonging to the same class. Define  
 

(5) 

Large value of J indicates that color classes are more separated 

from each other, and small value of J indicates that all color 

classes are uniformly distributed over the entire image . now J-

image is calculated over a moving window centered on the J 

values. The size of the window depends on the scale that is 

required to segment an image. In our implementation we 

started at scale 4. Now region growing method is applied to 

find the seed points and growing from those seed points. Then 

a region merging is done and regions are merged based on 

their color similarity. 

 

B. Feature extraction  
 

After an image is segmented into different regions, resulting 

aggregate of segmented pixels usually represented and 

described in a form suitable for further processing. In the 

proposed system we represented a region by its internal 

characteristics. Here Grey level Co-occurrence matrix is used 

to extract features such as correlation, contrast, homogeneity, 

energy. 

 

C. Classification  
 

In the proposed system classification address the problem of 

assigning images to different classes according to the regions 

they contain. Here Bayesian classifier[20-22] is used to 

classify the images. satellite image classification aim at 

assigning a most likely class label Wi from a set of N classes 

W1 …..WN to any feature vector (x1 ,x2…..,xM ). In the 

proposed system four features are considered for each 

segmented region in the image. We define the most likely class 

label Wm for a given feature vector x as the one with the 

highest posterior probability. To obtain all P( Wi | x), iϵ[1…N] 

are calculated and the one with the highest value is selected. 

The calculation of P(Wi |x) is based on bayes formula, 

 
 

III. EXPERIMENTAL RESULTS  
 

A. Image segmentation  
 
Experiments on satellite images are performed to test the 
segmentation. We used the JSEG algorithm for segmentation. 
Fig.1 shows the segmentation results obtained for a query 
image.  
 

 
(a) 

 
(b) (c)  
 

 
 (d)  
 

 
(e) 

 

 
 (f) 

 

Figure.1. (a) Query image (b) Result after segmentation at 

scale 4.(c)result after segmentation at scale 3.(d) result 

after segmentation at scale 2. (e) result after segmentation 

at scale 1.(f) final result of segmentation after region 

merging. 
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Table I 

Images in Correlation contrast energy homoge 

the database    neity 

Image1 7.1268 0.2204 0.7681 0.4987 

Image1 1.0229 0.7492 0.0823 0.6762 

Image2 1.9315 0.7219 0.0405 0.6360 

Image2 2.5162 0.5370 0.0483 0.5969 

Image2 5.3952 0.2684 0.2423 0.6670 

  
C. Image retrieval 

Experiment is done on 20 satellite images. features of each 

region in the image is stored in the database. For a given query 

image ,its region features are also extracted and it compared 

with the features of other images in the database using 

Bayesian classifier. Fig.2 shows results of image retrieval for 

the query image shown in fig 1(a). 

 

 
Figure.2. Image retrieval for a given query image 

 

D. Performance evaluation 

It is a crucial problem in Content Based Image retrieval 

(CBIR). Various methods for evaluation of retrieval 

performance have been created and used by many researchers. 

The accuracy of the image can be calculated by the following 

formula[22]: 

Accuracy= Where N is number of relevant images in the 

database which are known to the user and X is the number of 

irrelevant images in the database which are known to the user. 

It has been observed that for 10 training samples accuracy 

value obtained is 57%, for 15 training samples accuracy 

obtained is 63 % and for 20 training samples accuracy obtained 

is 75%. From this we can conclude that accuracy increases as 

the training samples increases. 

 

IV. CONCLUSION AND DISCUSSION 

 

The main objective of the image mining is to remove the data 

loss and draw out the meaningful information hidden in the 

image to the human expected needs. There are many Content 

Based Image Retrieval Systems existing in the present 

scenario. However this proposed system can be used on 

Multispectral thematic map images. Retrieval of useful images 

from the database mainly depends on segmentation of the 

image. The proposed system uses JSEG algorithm which 

efficiently segment the Multispectral thematic map images to 

obtain the region level description and region level description 

of the image is more comprehensible for users. Although the 

proposed retrieval model is for satellite images, it can be 

extended to handle other natural scenes other than satellite 

images. If used for satellite images, a better comparison can be 

made by exploring different resolution in satellite images such 

as spatial, spectral, temporal and radiometric and can be 

compared. 
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