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Abstract— Content-based image retrieval uses the visual con-

tents of an image such as color, shape, texture to represent 

and index the image. In this system the visual contents of the 

images in the database are extracted and described by 

features. The features of the images in the database form a 

feature database. Feature database is used for similarity 

comparison with query image. Then CBIR system gives 

images relevant to query image from dataset images as a 

output. Content-based image retrieval (CBIR) by extracting 

the advantage of low complexity ordered dither block 

truncation coding (ODBTC) for the generation of image 

content descriptor. In encoding, ordered dither block 

truncation coding (ODBTC)[1] compresses an image block 

into corresponding quantizers and bitmap image. We 

proposed two image features to index an image are color co-

occurrence feature (CCF) and bit pattern features (BPF), 

which are generated directly from the ordered dither block 

truncation coding (ODBTC). The color co-occurrence feature 

(CCF) and bit pattern features (BPF) of an image are simply 

derived from the two ODBTC quantizers and bitmap, 

respectively, by involving the visual codebook. We have also 

proposed a novel feature representation method for content-

based image retrieval is rotation-Invariant for checking 

retrieval accuracy of the proposed method depends on its 

rotation invariant ability or not. 
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I. INTRODUCTION 

Content-based image retrieval (CBIR) is also called as query 

by image content (QBIC) and content-based visual 

information retrieval (CBVIR). CBIR is also useful in image 

retrieval problem of searching for digital images in large 

databases. In content-based image retrieval, the actual 

contents of the image will be analyzed. ’Content’ in this 

context refer to the colors, shapes, textures, or other 

information which is derived from the image itself. Without 

the ability to examine image content, searches must depend 

on metadata such as captions or keywords. Such metadata 

must be generated by a human and stored exactly each image 

in the database. An image retrieval system returns a set of 

images from a collection of images in the database to meet 

users demand with similarity assessment such as image 

content similarity, edge pattern similarity, color similarity 

etc. Image retrieval system offers an efficient way to access, 

browse, and retrieve a set of similar images in the real-time 

applications. As a result of recent advancements in digital 

storage technology, it is now possible to create large and 

extensive databases of digital imagery. These collections 

includes millions of images and terabytes of data. For users 

to make the most of these databases effective, efficient 

methods of searching must be devised. Prior to automated 

indexing methods, image databases were indexed according 

to key-words that were both decided upon and entered by a 

human categorizer. Unfortunately, this practice comes with 

two very severe shortcomings. First, as a database becomes 

increasingly large the manpower required to index each 

image becomes less practical. Secondly, two different people, 

or even the same person on two different days, may index 

similar images inconsistently. The result of these 

inefficiencies is a less than optimal search result for the end 

user of the system. Having a computer do the indexing based 

on a CBIR scheme attempts to address the shortcomings of 

human-based indexing. Since a computer can process images 

at a much higher rate, while never tiring For example, each 

CBIR system needs to be tuned for its particular use in order 

to give optimal results. A retrieval system designed for 

querying medical x-ray images will more than likely prove to 

be a poor system for retrieving satellite images of South 

American rain forests. In addition, presently employed 

algorithms cannot yet consistently extract abstract features of 

images, such as emotional response, that would be relatively 

easy for a human to observe. Several approaches have been 

developed to capture the information of image contents by 

directly computing the image features from an image. The 

image features are directly constructed from the typical Block 

Truncation Coding (BTC) or halftoning based BTC 

compressed data stream without performing the decoding 

procedure. These image retrieval schemes involve two 

phases, indexing and searching, to retrieve a set of similar 

images from the database. In indexing phase extraction of the 

image features from all of the images in the database and then 

stored in database as feature vector. In the searching phase, 

the retrieval system derives the image features from an image 

submitted by a user (as query image). 

II. REVIEW OF LITERATURE 

Image Feature extraction and matching is one of the solu-

tions for this problem. Using some feature detector as SIFT, 

SURF, Fast-To-Track to extract feature on original image and 

other images. 

Dr. Fuhui Long, Dr. Hongjiang Zhang and Prof. 

David Dagan Feng et al [2] presents fundamentals of Content-

Based Image Retrieval. It introduces in detail development of 

content-based image retrieval techniques and some widely 

used methods for visual content descriptions. A brief descrip-

tion of similarity/distance measures between visual features, 

the indexing schemes, query formation, relevance feedback, 

and system performance evaluation is also given. Ying-

Chuan Chen et al [3] presents an User-Oriented Image 

Retrieval Sys-tem Based on Interactive Genetic Algorithm. A 

user-oriented mechanism for CBIR method based on an 

interactive genetic algorithm (IGA) of the representative 
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works well consider the users subjectivity and preferences in 

the retrieval process. It helps to reduce the gap between the 

retrieval results and the users expectation. The IGA is used to 

help the users to identify the images that are most satisfied to 

the users need. It gives meaningful descriptions of physical 

attributes from images to facilitate efficient and effective 

retrieval. 

Ick Hoon Jang et al [4] Content-Based Image 

Retrieval Using Multi resolution Color and Texture Features. 

It uses an efficient combination of multi resolution color and 

texture features. As its color features, color auto correlograms 

of the hue and saturation component images are used in HSV 

color space. As its texture features, BDIP and BVLC 

moments of the value component image are adopted. It gives 

higher retrieval accuracy than some traditional methods. 

Sometime combination of features without increase of feature 

vector dimension does not always guarantee better retrieval 

accuracy. 

Fellow et al [5] presents Image Similarity Using 

Sparse Representation and Compression Distance. It encodes 

the information content of an image using information from 

the other image, and uses the sparsity of the representation as 

a measure of its compressibility (how much can the image be 

compressed). The sparser the representation of an image 

indicates better compression of image and the more it is 

similar to the other image. 

Jhanwar et al [6] presents technique for content 

based image retrieval using motif co-occurrence matrix 

(MCM). MCM is formed by using a motif transformed image 

and then image is divided into 2*2 pixel grids. Each pixel grid 

is replaced with the scan motif. MCM is then denoted as a 

three dimensional matrix whose (i,j,k) entry denotes the 

probability of finding a motif i at a distance k from motif j in 

the transformed image. Conceptually the MCM is quite 

similar to the color co-occurrence matrix (CCM). MCM 

performs much better than CCM. 

R. Balasubramanian et al [7] presents Modified 

color motif co-occurrence matrix (MCMCM) for image 

indexing and retrieval. The modified color motif co-

occurrence matrix (MCMCM) is used for content-based 

image retrieval. 

MCMCM collects the inter-correlation between the 

red, green, and blue color planes which is absent in color 

motif co-occurrence matrix. 

In [8] presents the principal component analysis 

(PCA). PCA is a kind of algorithms in biometrics. PCA is a 

tool to reduce multidimensional data to lower dimensions 

while retaining most of the information. The knowledge of 

standard deviation, covariance, and eigenvectors is meant to 

make the PCA section very simple. It is used in face feature 

extraction and recognition in Biometrics. 

David Lowe et al [9] presents Scale Invariant 

Feature Transformation (SIFT) is an image descriptor for 

image-based matching and recognition. This descriptor as 

well as related image descriptors are used in computer vision 

related to point matching between different views of a three 

Dimensional scene and view-based object recognition. The 

SIFT descriptor is rotation-invariant and translation-

invariant. It gives correct object identification with low 

probability of mismatch. 

III. PROPOSED SYSTEM 

The ODBTC image compression generates bitmap image by 

using Look Up Table (LUT). The ODBTC has low 

complexity in generating bitmap image by incorporating the 

Look-Up Table (LUT), and free of mathematical 

multiplication and division operations on the determination 

of the two extreme quantizers. color co-occurance feature is 

calculated by using color co-occurance matrix. 

Color co-occurrence feature (CCF) is processed 

from the two ODBTC color quantizers. The base and most 

extreme color quantizers are firstly listed utilizing a particular 

color codebook. The color co- occurrence matrix is in this 

manner built from these filed values. In this way, the CCF is 

derived from the color co-occurrence matrix toward the end 

of calcu-lation. When all is said in done, the color ordering 

process on RGB space can be characterized as mapping a 

RGB pixel of three tuples. 

CCF matrix calculates occurrence probability of a 

pixel along with its adjacent neighbour pixels to construct the 

specific color information. This matrix represents the spatial 

information of an image. 

Bit Pattern Feature (BPF) involves the edges, shape, 

and image contents of images. A representative bit pattern 

code-book is generated from a set of training bitmap images 

by using binary vector quantization. The BPF is just 

determined as the occurrence likelihood of the bitmap image 

mapped into the particular bit pattern codeword Qq. 

Rotation Invariant Feature Transformation is an 

image descriptor for image-based matching and recognition. 

This descriptor as well as related image descriptors are used 

for a large number of purposes in computer vision related to 

point matching between different views of a 3-D scene and 

view-based object recognition. 

IV. SYSTEM ARCHITECTURE 

 
Fig. 1: Proposed System Architecture 

Fig.1 shows proposed system architecture of content-based 

image retrieval (CBIR) system. The system generates image 

content descriptor using the benefit of low complexity 

ordered dither block truncation coding (ODBTC). Ordered 

dither block truncation coding (ODBTC) compresses an 

image block into corresponding color quantizers and bitmap 

image [1]. Color quantization is a process to reduce the 

number of colors required to represent an image. A 

quantization scheme is determined by the color model. The 

color models represent a color in the form of tuples (generally 

of three). In proposed system we used CCF and BPF image 

features to index an image which are created directly from the 

ordered dither block truncation coding (ODBTC) encoded 

data streams without performing the decoding process. The 

color co-occurrence feature (CCF) and bit pattern features 

(BPF) of an image are simply derived by using the two 
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ODBTC quantizers, bitmap and visual codebook. We have 

also proposed a novel feature representation method for 

content-based image retrieval, i.e., rotation-Invariant for 

checking retrieval accuracy of the pro-posed method depends 

on its rotation-invariant ability or not. 

V. ALGORITHM USED 

Major Steps of Algorithm 

A. Input 

User gives input query image to the system. 

B. Formation of set of Training images (Feature database) 

The system extracts CCF and BPF feature of training images 

by using ODBTC encoding. Feature database is created by 

storing features of set of training images and later used in next 

step for similarity measurement. 

C. Similarity Measurement 

In this step actual execution is performed by the system. The 

system performs the similarity evaluation between the given 

input image features and the features of images stored in the 

database and the respected result is returned as an output. 

D. Rotation-invariant Feature Transformation 

Rotation invariant checking is performed for image retrieval. 

E. Output 

Retrieve the images which are relevant to the images from 

dataset. 

VI. MATHEMATICAL MODEL 

The query image is firstly encoded with the ODBTC 

generates corresponding CCF and BPF. The two features of 

query image compared with the features of target images in 

the database. A set of similar images to the query image is 

returned and ordered based on their similarity distance score. 

 

A. Functional Relations 

 ODBTC encoding. 

 Color co-occurrence feature (CCF). 

 Bit pattern features (BPF). 

 The similarity measurement between two images is 

defined as follows: 

Where equation denote the similarity weighting 

constants, representing the percentage contributions of the 

CCF and BPF in the proposed image retrieval system. A small 

number" is placed at the denominator to avoid the 

mathematical division error. 

VII. RESULT ANALYSIS 

First, CCF and BPF are computed over all images in the 

database as shown in fig.2. Subsequently, the system returns 

a set of similar images from the database based on their 

similarity distance [1]. Finally, the image retrieval 

performance is tested when several images are turned as 

queries. 

 
Fig. 2: Sample images of different category in the database[1] 

Fig. 3 Presents retrieval examples of the proposed 

scheme with the similarity weight constants set at 1= 1, 2 = 

0. 

The first image of Fig. 3 denotes the query image, 

and the subsequent images from left to right are a set of 

returned images corresponding to the query image. 

 
Fig. 3. Example of retrieved images with the proposed 

method. Proposed method with 1 = 1, 2 = 0 

Following formulas are used for 

 Result analysis: Precision= No. of Relevant Images 

Retrieved/Total No. of Images Retrieved 

 Recall= No. of Relevant Images Retrieved/Total No. of 

Images in the Dataset 

 
Fig. 4: Accuracy graph 

VIII. FUTURE SCOPE 

In future enhancement, the proposed image retrieval system 

can be applied to video retrieval. The video can be treated as 

sequence of image in which the proposed ODBTC indexing 

can be applied directly in this image sequence. In the future 

possibilities, the system shall be able to bridge the gap 

between explicit knowledge semantic, image content, and 

also the subjective criteria in a framework for human-oriented 

testing and assessment. 
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IX. CONCLUSION 

In this system, an image retrieval system is produce by ex-

ploiting the ODBTC encoded data stream to create the image 

features, Color Co-occurrence and Bit Pattern features. In the 

experimental results, the proposed system can provide the 

best average accuracy rate compared to various existing 

systems. A result of the proposed system can be considered 

as a very competitive candidate in color image retrieval 

application. 
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