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Abstract 

This paper is mainly focusing on the area user interactive image segmentation. 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. The segmentation method used in this project is semi-automated in nature. This 

algorithm begins with an initial over segmentation that is performed using mean shift clustering mechanism. Then the selected 

foreground and background regions are distinguished as white and black regions. Merging the unmarked regions as either 

foreground or background is done. Then a local neighbourhood classification is performed followed by the pruning step. The 

final result of this paper will isolate the foreground region as desired by the user from the background region. Foreground will be 

represented by white region and background by black region.   
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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. 

Image is one of the most important type of data which is in use nowadays. .It is not a one-time use as it may be used for further 

reference. Here comes the importance of creating database and storing and managing this database.  Retrieving data from the 

stored database is called as database retrieval. In case of image this process is referred to as image retrieval. The major 

considerations for data/ image retrieval include the time taken and the level of accuracy of the image retrieval process. Image 

segmentation is a major step in image processing that improves the accuracy of image retrieval. In computer vision, image 

segmentation is the process of partitioning a digital image into multiple segments (sets of pixels, also known as super pixels). 

The goal of segmentation is to simplify and/or change the representation of an image into something that is more meaningful and 

easier to analyze. In this paper we are developing an efficient user interactive image segmentation technique. User interactive 

image segmentation involves minimal user interaction to incorporate user intention into the segmentation process and is an active 

research area in recent years. This will be a very effective mechanism of user interactive segmentation that will be faster and 

more efficient than existing techniques. 

II. RELATED WORKS 

There are basically 3 classification of image segmentation .They include: 1) Manual 2) Automated   3) Semi- automated / User 

interactive. In manual image segmentation the image segmentation technique is completely done by the user himself .But 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 up to a desired level. Blobworld [1] which is depending on automated image segmentation allows the user to view 

the internal representation of the submitted image and the query results. In user interactive type of segmentation the user takes 

some initial inputs. On the basis of this initial input the segmentation is performed on the image. The advantage of this method is 

that when compared to automated image segmentation technique accuracy is more and when compared to manual image 

segmentation method time consumption is less. Fast Interactive Image Segmentation by Discriminative Clustering [2] is a novel 

and fast interactive image segmentation algorithm for use on mobile phones. Interactive image segmentation by maximal 

similarity based region merging [3] presents a new region merging based interactive image segmentation method. “GrabCut” [4] 

on the other hand is an interactive image segmentation technique which is the extension of an already existing system referred to 

as Graph cut . The evaluation of interaction [5] methods is carried out with objective metrics such as object and boundary and 
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analyzing Electroencephalography (EEG) data. The segmentation through Unified Combinatorial User Inputs [6] considers the 

problem of how to interactively segment a foreground object out from its surrounding background.  In Object Categorization 

method [7] a novel approach for object categorization is introduced. Because of drawbacks of manual and automated image 

segmentation 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. 

III. PROPOSED APPROACH 

Data in the form of image is of great importance in today’s digital world. As far as an image database is considered it consists of 

a number of images. Within an image itself there are many regions or objects. These objects/ regions may be of variable size, 

shape, colour or texture. A person may be interested in only one section of the image which may be referred to as his region of 

interest. So in order to isolate the ROI of the human being an image segmentation technique must be used. This image 

segmentation technique is user interactive in nature as there are many drawbacks for manual as well as automatic image 

segmentation techniques 

 Image Segmentation: A.

As far as an image is considered it consists of different regions/ objects within it. The different objects or regions within an 

image may be of variable size, colour, shape etc. When a human being sees an image he may be interested in only some portion 

of the image. This region of interest may vary from time to time as well as from person to person. For this purpose we need to 

efficiently partition these image into meaningful regions and we’ll treat each of these regions as separate images. This process of 

partitioning the image into meaningful regions may be performed by the process of image segmentation. The different types of 

image segmentation approaches include 1) Manual. 2) Automated. 3) Semi-Automated/ User interactive. In order to overcome 

the drawback of both manual and automated image segmentation semi-automated and user interactive image segmentation 

algorithm is used. In user interactive image segmentation technique some inputs are accepted from the users also and hence 

segmentation of the image is performed. 

 Approach of Proposed System: B.

Human perception of image is focused on specific regions. In this paper Semi automated /User Interactive segmentation is used 

that is considered to optimum and efficient that effectively partitions the images into meaningful regions objects. Image 

segmentation is performed by user interactive image segmentation approach. This process is repeated for all the images in the 

database. This helps in identifying the region of interest of a user in a image database. Compared to automated and manual image 

segmentation the time consumption for user-interactive image segmentation is very less and moreover it produces more accurate 

results. Hence this technique of user interactive image segmentation using the mean shift clustering is used in this paper.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 namely.1) Pre-segmentation by the mean shift algorithm: The selected image is 

first over segmented using the mean-shift algorithm. 2) Merge regions by discriminative clustering. In the second step the 

unmarked regions are merged as either foreground or back ground by calculating mean value of each regions. 3) Local 

neighborhood classification and pruning. In the final step pruning is performed and still unmarked regions or odd regions are 

classified as either foreground or background. 

 
Fig. 1: Block Diagram Showing Proposed System 

 Pre-Segmentation by the Mean Shift Algorithm 1)

The region inside the bounding box is over-segmented using mean-shift clustering algorithm. The main idea behind mean shift is 

to treat the points in the d-dimensional feature space as an empirical probability density function where dense regions in the 

feature space correspond to the local maxima or modes of the underlying distribution. For each data point in the feature space, 

one performs a gradient ascent procedure on the local estimated density until convergence. The stationary points of this 

procedure represent the modes of the distribution. Furthermore, the data points associated (at least approximately) with the same 

stationary point are considered members of the same cluster. 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 
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foreground. Background strokes may be added only if the background is complex. The image that is selected is first over-

segmented using the mean-shift algorithm. 

 Merge Regions by Discriminative Clustering 2)

      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 regions is    . 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.  

 Local Neighborhood Region Classification and Pruning 3)

There may be still unmarked regions after initial cluster merging, there may that may not be 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 neighbour hood 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 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 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. 

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

segmented regions. With the strokes and bounding box input by the user, it will label the unselected regions by utilizing both 

global and local information of them. The proposed algorithm only involves simple clustering, local neighbourhood analysis on 

much fewer ambiguous regions, and simple image processing. In the analysis of results we take for sample 3 cases in which the 

foreground is bird, building and aeroplane and observe the results. The same technique may be extended to any concept of image 

Database. 

 
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). 
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V. CONCLUSION 

This paper proposes a new user interactive image segmentation technique using the process of mean shift clustering. Mean shift 

clustering is used in order to perform over segmentation of the image. The main aim of this project is to separate foreground 

region from unwanted background region which is very useful to define the region of interest of a user. For this purpose the steps 

of merging, local neighbourhood classification and pruning is adopted. The work is tested in a number of natural images and has 

been found more fast and effective than the existing techniques of user interactive image segmentation. 
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