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Abstract— As the number of digital images around the 

world gets increased, there is a growing interest in finding 

images from the large collections. From the large number of 

images, it is very important for users to retrieve required 

images via an efficient and effective mechanism. To achieve 

accurate retrieval results, Content-Based Image Retrieval 

(CBIR) has become an important research area in recent 

years. Shape is one of the primary and important low level 

image features in CBIR used to describe image content. 

Searching of images using shape features has attracted more 

attention. In this paper we proposed several boundary based 

shape features such as area, perimeter, compactness, shape 

signatures, Fourier descriptors etc. and the study of those 

features in image retrieval. We have applied the proposed 

method on a collection of images chosen from MPEG-7 

database which is a standard shape database. The image 

retrieval performance is measured by precision and recall. 

The proposed Boundary Based shape features and 

benchmarking database produced the performance metrics 

of about 70% to 90%. 

Key words:  TBIR, CBIR, Shape Features, Euclidean 

Distance, Signatures 

I. INTRODUCTION 

The growing popularity of the Internet and a rapid increase 

of image collections have resulted in a greater demand for 

efficient storage and retrieval of images. There are over 180 

million images on the web and a millions of images are 

produced every day [11].Consequently, the search for the 

relevant images in the large database has become more 

challenging. Therefore image retrieval has been an active 

research area in recent years. An Image Retrieval (IR) 

System is a system for searching and retrieving images from 

a large collection (database). There are two methods to 

retrieve the images namely (i) Keyword Based Image 

Retrieval or Text Based Image Retrieval (TBIR) and (ii) 

Content Based Image Retrieval (CBIR). In Keyword Based 

Image Retrieval, the images are retrieved by manually 

annotated keywords. In the database, images and their 

corresponding keywords are present. When the user query 

by a keyword the system matches the query to the keyword 

present in the database and finally the images are retrieved. 

E.g.: Google, Yahoo and Lycos search engines. The major 

advantage of TBIR is i) Easy to implement ii) Fast Retrieval 

[1]. Although the keyword Based Image Retrieval has major 

advantages but these techniques do not meet the user‟s 

demands because different users may describe the same 

image by different set of Keywords i.e. Keywords are user 

independent and manual annotation is impossible for large 

database [1]. In order to overcome these problems, the 

retrieval of images on the basis of their content from large 

databases has become a research area. 

The term “Content- Based” means that the search 

will analyze the actual content of the image and the images 

are retrieved based on visual/low level features. A feature 

vector (or simply feature) is a set of numeric parameters 

describing an image [2]. Some of the low level/visual 

features are color, texture and shape. These low level 

features are automatically extracted from the images and 

these features define the characteristics of the image. The 

process of finding the expressive representation or mapping 

from an image to its corresponding image features that is 

used to calculate similarity between images is known as 

feature extraction [3], [11]. The main problem in content-

based retrieval is the “semantic gap”. A human compares 

two images, based on their semantics but a content based 

retrieval system compares two images based on feature 

vectors. Therefore by increasing the number of features the 

semantic gap problem can be solved. The main objective of 

CBIR system is to reduce the semantic gap problem and to 

improve the Performance metrics such as precision and 

recall. 

II. PROPOSED METHODOLOGY 

 
Fig. 1: Block Diagram of Proposed method 

There are two stages involved in CBIR namely off-line and 

on-line stage. In the off-line stage, the collection of standard 

Benchmark images (MPEG-7 database), shape feature 

extraction from the standard database images and building 

up shape feature database takes place. In the on-line stage, 

the user gives input image as query for searching and the 

proposed system extracts the shape features from the query 

image and similarity measures (similarity/difference)is 

calculated between the query image shape features and 

database image shape features and ranking is made. Finally, 

the images are retrieved based on the descending order of 

feature values i.e., more relevant images retrieved are 

displayed first and irrelevant images retrieved are displayed 

later. Figure 1 shows the block diagram of the proposed 

method. 

A Similarity measure is the process of finding the 

similarity or difference between the database images and the 
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query image using their feature values. The similarity 

measure is determined by Euclidean distance.  

In this work, we have chosen Motion Picture 

Expert Group-7 (MPEG-7) database which contains 1400 

shapes. There are 70 categories of shapes each contains 20 

shapes. Figure 2 shows the Test Images of MPEG-7 

Database. 

 
Fig. 2: Test Images (MPEG-7Database 

III. SHAPE FEATURES 

Shape is one of the primary visual/low level features used to 

describe the image content. Searching for images using 

shape features has attracted more attention. In many cases 

one can recognize what is shown in a picture only by shape 

of the object [2].  

Shape representation and description techniques 

can be generally classified into two classes: Boundary-based 

and Region-based. Fig 3(a) and Fig 3(b) shows the examples 

of Boundary based and Region based class. Shape features 

that are extracted from the boundary only correspond to 

Boundary-based whereas features that are extracted from the 

whole shape region belong to Region-based.  

 

Shape Descriptors are some set of numbers that are 

produced to describe a given shape [4]. A shape descriptor is 

good only when the descriptor difference is greater for 

different shapes and the descriptor difference is lesser for 

similar shapes. The following are some of the boundary 

based descriptors. 

A. Shape Signature 

Shape signature is any 1-D function representing 2-D areas 

or boundaries. The two main shape signatures are Complex 

Coordinates, Centroid Distance. 
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  (x(t), y(t)) represents Boundary Coordinates 

Other boundary based shape features are Area, 

Perimeter, solidity, Eccentricity, Equivdiameter, Extend, 

Roundness, Fourier descriptor. 

Fourier Descriptors:    
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                  Where (x1,y1) and (x2,y2) are boundary 

coordinates 
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                    Where   As denotes Area of shape and H 

denotes Convex Hull area of shape 
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                  Where As denotes the Area of shape and Ar 

denotes the area of Bounding Box 
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  Where P denotes the perimeter and A denotes the 

Area       

 

Elongation = Perimeter
2 
/Area                                 (9) 

 

The above features are extracted from the database 

and loaded into the system. Table 1 shows the feature values 

of the test images. 

Test Images 

 

 

Features 

 

(c) 

 

(d) 

 

(h) 

Area 324 270 354 

Perimeter  

 

381.1615 

 
320.5341 411.9899 

Roundness 0.0280 0.0330 0.0262 

Equivdiameter 0.1674 0.1817 0.1619 

Centroid distances 57.9884 66.6962 72.9457 

Extent 0.0318 0.0293 0.0306 

solidity 0.0416 0.0459 0.0572 

Eccentricity 0.5315 0.5941 0.8207 

Elongation 448.4076 380.5262 479.4793 

Table 1: Feature values 
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IV. SIMILARITY MEASURES 

Similarity measure is the process of finding the 

similarity or difference between the database images and the 

query image using the feature values.  The similarity 

measure is determined by Euclidean Distance. Accordingly 

the retrieval result is not a single image but the list of 

images ranked in descending order (more relevant images 

retrieved are displayed first and irrelevant images are 

displayed later) by their similarities with the query images. 

The Euclidian Distance between image P and query image Q 

is given by eq.(10)  
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Where Vpi and Vqi be the feature vectors of image P and 

Query image Q respectively with size n. 

V. RESULTS AND PERFORMANCE EVALUATION 

The efficiency of the CBIR system is measured by precision 

and recall. Precision is the ratio of number of retrieved 

relevant images to the total number of retrieved images. It is 

denoted by                                                         

                           P=r/n                                       (11) 

where r is the number of retrieved relevant images 

and n is the total number of retrieved images.Recall is the 

ratio of number of retrieved relevant images to the total 

number of relevant images in the whole database.It is 

denoted by      

                          R=r/m                                     (12)  

where r is the number of retrieved relevant images 

and m is the total number of relevant images in the 

database.Figure 4  shows  the retrieved results of test image 

figure 2(b) 

 
Fig. 4 :Retrieved Results of Test Image „bottle‟ 

Fig 5 shows the Retrieved results of test image  fig 2(c)  

 
Fig 5 :Retrieved Results of Test Image „stef‟ 

The precision and recall of the Test Images is 

shown in table 2 

Category Images Precision (%) Recall (%) 

Carriage 221.Bmp 75 75 

Children 302.Bmp 100 100 

Bone 106.bmp 65 65 

Bottle 123.bmp 80 80 

Stef 1281.bmp 95 95 

Truck 1341.bmp 100 100 

Deer 421.bmp 40 40 

Table 2: Performance Metrics of Test Images 

VI. CONCLUSION 

The collection of images (MPEG-7 database), feature 

collection along with their expression and properties have 

been studied. Various image shape features have been 

identified. Around 15 features and their properties have been 

tested.By combining all these features the performance 

metrics of certain images have been improved to 100% 

because there is a slight difference in the data images and 

the query image.Some category gives the worst results 

because the Images are in different directions. In order to 

improve the performance metrics, the Relevance feedback  

will be applied  in future 
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