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Abstract 

This paper is mainly focussing on the area image database indexing. For this purpose a user interactive image segmentation 

algorithm is applied to the input image. After performing segmentation of the input image only the desired portion of the image 

i.e., the foreground is extracted. Interactive segmentation stage is followed by a feature extraction process that is performed for 

the image database as well as the region database. The features extracted include some colour features and texture features. Then 

using Manhattan distance a similarity measurement is done for images under same concept as well as images under different 

concept for both images in database as well as well as for segmented regions. It is found that user interactive image segmentation 

proves to be a very efficient method of indexing of image database.   

Keywords: Feature extraction, Indexing, Manhattan distance, Mean shift clustering, Merging, Neighbourhood     
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

In this present digital world data is of great importance. All physical activities are recorded and stored in the form of digital data. 

The production of digital data is increasing in an exponential rate. This is very alarming. Image is one of the most important type 

of data which is in use nowadays. For efficient storing and managing of data, the data must be very efficiently indexed. Indexing 

of image may be efficiently performed by image segmentation process. Using an index structure helps dramatically in 

minimizing the retrieval time because the system does not have to go through the whole set of features when looking for images, 

but can simply retrieve the most similar images according to the index. In this paper we are developing an efficient image 

database indexing mechanism by using user interactive image segmentation technique. Here indexing is performed after 

segmentation of the image. 

II. RELATED WORKS 

Image segmentation include 1) Manual  2)Automated and 3) Semi- automated / User interactive.  In manual image segmentation 

the image segmentation technique is completely done by the user himself but has the drawback that it is highly time consuming. 

In automated image segmentation mechanism segmentation of the image is done on the basis of certain predefined criterion. It 

has the drawback that either the image may be over segmented or else the level of segmentation may not be achieved upto a 

desired level. Blobworld [1] depends on automated image segmentation. Fast Interactive Image Segmentation by Discriminative 

Clustering [2,3,4] is a novel and fast interactive image segmentation algorithm for use on mobile phones. The evaluation of 

interaction [5] methods is carried out with objective metric. In  [6,7,8] the problem of how to interactively segment a foreground 

object out from its surrounding background. A lot of interactive segmentation techniques are gaining popularity 

nowadays[4,8,9,10,11,12,13]. However the methods [15, 3] do not take speed as consideration. Text-based indexing of images 

that may employ keywords, subject headings, captions, or natural language text. Pictorial examples [16,17]. The algorithm in 

[18] is based on artificial and [19 ]a subsystem of Content Based Image Retrieval (CBIR ) is developed. In  [20,21,22,23 ]system 

is novel in that the user forms the queries by diagramming spatial arrangements of color regions that considers each cluster as a 

semantically independent unit.  
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III. PROPOSED APPROACH 

Data in the form of image is of great importance in today’s digital world. Image storing and indexing plays a very key role in 

todays  scenario. Indexing of image using appropriate algorithm reduces the time taken and improves the accuracy of image 

retrieval technique. This paper  provides an efficient platform for efficient storing and indexing of image database so that it will 

greatly help in image retrieval process. Here user interactive image segmentation approach along with region based indexing is 

used. 

 Approach of Proposed System: A.

In this paper as far as indexing is considered, region based indexing is used. Keyword based indexing helps us to index the 

images based on the similarity in key words or high level semantics. Region based indexing is used to obtain visually similar 

images and represent low level feature. As far as the image segmentation technique used in this paper, both automated and 

manual image segmentation have drawbacks like undesired segmentation & time consuming. Hence in this project Semi 

automated/User Interactive segmentation is used. 

 
Fig. 1: Block Diagram Showing Proposed System 

In this paper  as can be seen from the block diagram the input image is obtained from the user. Then it is subjected to 

interactive image segmentation. It is composed of mainly 3 steps. On performing user interactive image segmentation we obtain 

various regions/ objects within the image that will define the ROI of the image. This process of segmentation begins by the 

following steps: 1) Given an input image. 2) Obtain the user input to define ROI in the form of a bounding box 3) Markers/Pixel 

selection are used to distinguish foreground and background within the bounding box. 4) The region within the bounding box is 

processed to yield the desired segmentation results. The region within the bounding box is processed by the interactive image 

segmentation. The process of interactive image segmentation consists of following 3 steps: 1) Pre-segmentation by the mean 

shift algorithm:  The region inside the bounding box is over-segmented using mean-shift clustering algorithm. In this step the 

user picks the upper left and lower right of the bounding box for the object that is  to be cut out and then strokes are added to 

specify the foreground region and possibly the background. Since the bounding box serves as background sampling, in most 

cases the user only needs to indicate the foreground. Background strokes may be addedonly if the background is complex. The 

image that is selected is first over-segmented using the mean-shift algorithm.  2) Merge regions by discriminative clustering: 

This step is important as it  makes our  method faster than the existing techniques. It is necessary to merge the unmarked regions 

in the image as either foreground or background. Consider that there are    foreground regions    selected by the user, and for 

   background region, selected background regionsis    . For every region denoted by   ∈   and   ∈  ,  mean colors μ   and 

μ  is calculated in CIELab color-space. The minimum value of difference between the mean colors of the selected  foreground 

and background regions is computed. It is denoted by the threshold           for further clustering purpose. It means 

          = min(μ      ). Suppose             is smaller than threshold λ, then it is doubled. In this case, λ is set to 2.  For 

each type of selected regions two three dimensional kd-trees are constructed.Each node of the foreground kd-tree, stores the 

mean color of one selected  foreground region, and in the background kd-tree, each node stores the mean color of one selected 

background region. For each unselected region Su, the algorithm takes its mean color as a query point in the 3D space and 

searches nearest neighbor search in those two kd-trees.This produces the selected  regions   and     that have the most similar 

mean color to it, and the color differences      and     .Let    =          .If               , Su is marked as 

background. If                 , Su is marked as foreground.  3) Local neighborhood region classification and pruning: 

There may be still unmarked regions after initial cluster merging, there may that may notbe  classified as either foreground or 

background. In the first step we classify the unmarked regions only by their mean colors without considering the spatial 

information. But in this step we will  consider the local neighbourhood information for  better pruning of  the segmentation 

result. There are two steps: 1) If there are Su remaining unselected regions from the first processing step, each of them is 

assigned the label of the most similar of its neighbouring regions in terms of their mean color. If suppose the most similar 

neighbouring region is also an unselected region, then they are merged together  so as to become a new unselected region and 
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then the  process is repeated. If again there is a tie in terms of the most similarly labeled neighbouring region, the label of the 

region that has the most similar color variance is used. 2) After all the regions have been selected as either foreground or 

background; a connected component algorithm is applied  to find isolated foreground or background regions that are surrounded 

by regions of the opposite labeling. A set of rules is specified to decide whether the isolated regions’ label should be changed. 

They will be changed to the opposite label only when the following conditions are satisfied.(a) The region was not selected by 

the user. (b) The region is not the biggest region with that  label. (c) The region is smaller than its surrounding regions. 

 Feature Extraction: B.

 Database consists of images from variety of concepts. After performing user interactive segmentation the segmented outputs are 

stored. Feature extraction of both database and segmented results is carried out. Feature extraction of both the database and 

segmented results is carried out. The main features as far as an image is considered includes colour, texture, shape and edges. 

After feature extraction the similarity between the images is measured both in case of database and in case of segmented output. 

More similarity between images in the same concept is found in case of segmented output.  The features that are extracted for 

both image database and segmented output includes the following four features: 

1) Energy and Standard Deviation of Contourlet Coefficients- For Texture Feature 

2) ColourAutocorrelogram 

3) R G B Colour Moments           For colour feature 

4) H S V Colour Histogram            

 Similarity Measurement: C.

After the calculation of all texture and colour features all the images in database is represented in terms of its feature vector. 

Same steps are carried out for the segmented regions too and all images in the segmented regions is also represented in terms of 

its feature vector.Any 2 images in database is considered and similarity is expressed in terms of Manhattan distance 

 
   Where    and   are feature vectors of the two images in the database.Same step is repeated for the segmented images also. 

Manhattan distance of segmented region is given by the equation: 

 
Where    and   are feature vectors of the two images in the segmented region database. It is observed that the distance 

between any 2 images under same concept in the segmented region is less when compared to same case in database. It indicates 

that on segmenting the image database the similarity between images increases. Hence user interactive segmentation proves to be 

very efficient tool for efficient representation of image database.  

IV. EXPERIMENTAL RESULTS 

This section consists of the simulation results of the proposed technique .The performance evaluation is carried out on nearly  

100 general category natural images which are downloaded from Google search. The simulations were carried out using 

MATLAB version 7.6.0.324 (R 2008 a). 

 Interactive Image Segmentation Results: A.

The proposed algorithm provides a faster way to segment the image based on pre-segmented regions. The proposed algorithm 

only involves simple clustering, local neighbourhood analysis on much fewer ambiguous regions, and simple image 

processing.Here an image of building with a lake and sky as background and a bird with tree as background is considered as 

input. After segmentation the foreground region ie the building/bird alone will be obtained as the segmented region and it will be 

stored for further similarity measurements. 

 

 
2112 ffDM

image 
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Fig. 2: Results of proposed algorithm: (a) Original image with bird/ building/ aeroplane (top-left) as foreground. (b) Over 

segmentation within bounding box (top-right). (c) Selected Foreground in white and background in black (middle-left). (d)Merge 

regions by discriminative clustering (middle-right). (e) Result after local neighbourhood classification (bottom-left). (f) Final 

result after pruning (bottom-right). 

 Similarity Measurement Results: B.

On comparing any 2 images under same concept the distance in case of segmented regions is found to be less than in the case of 

image database which shows that similarity is more after segmenting the images. On the otherhand on comparing any 2 images 

under different concept the distance in case of segmented regions is found to be more than in the case of image database which 

shows that similarity is less after segmenting the images.   

 
Fig. 3: Original Image and Segmented Image. Distance between original images = 14.8774. Distance between segmented regions = 5.6557 

 
Fig. 4: Original Image and Segmented Image. Distance between original images =16.3434. Distance between segmented regions = 20.1709 

 Similarity Measurement Comparison: C.

Inorder to measure the similarity we can for sample take a concept aeroplane. 10 different images of aeroplanes and its 

corresponding segmented regions are sown below. On comparing random images from the concept aeroplane in terms of 

manhattan distance measure and also their corresponding segmented  images it is found that similarity is more in case of 

segmented regions than for whole image. Table I justifies this. Whereas on the other had if we take random images from our 

database from different concepts and compare them the similarity decreases in case of segmented region compared to the whole 

image. It is plotted in the form of graph in Fig. 7 

 
Fig 5: (A) Images of Concept Aeroplane. (B) Segmented Results of Concept Aeroplane 

Table 1:  

Similarity Measure Comparison for Concept Aeroplane 

Aeroplane 

Images 

Distance between 

original images 

Distance between 

segmented regions 

1&8 14.8774 5.6557 

1&10 12.4682 5.0781 

2&3 12.0021 4.878 

2&6 14.4018 7.7165 

4&8 15.2101 7.3228 

2&10 12.3259 5.525 

6&10 12.9763 5.9874 

7&8 14.7947 6.0539 
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8&9 17.1928 8.4431 

9&10 14.0417 8.7789 

 
Fig. 6: (A) Graph Showing Similarity Comparison Of Whole Image And Segmented Region For Concept  Aeroplane  (B)  Graph Showing 

Similarity Comparison Of Whole Image And Segmented Region For Variety Of Concepts 

V. CONCLUSION 

In this paper  an efficient indexing mechanism for image database is developed using user interactive image segmentation. User 

interactive image segmentation is performed that makes use of mean shift clustering algorithm . After that feature extraction of 

the database and segmented region is done. Mainly texture and colour features are extracted. Similarity measurement of both sets 

is then  performed using Manhattan distance. It is observed that the similarity of image is higher in case of segmented images 

when compared to image database as the value of Manhattan distance is lower on taking the concept and viceversa on taking 

different. Hence this method is found to be a fast and efficient method for effective representation/indexing of the image 

database. 
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