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Abstract
In recent year’s large number of images is required to store and 
retrieve in emerging fields such as multimedia databases and 
digital image libraries. To perform the task of retrieval according 
to user’s evaluation many approaches are proposed. This paper 
describes CBIR (Content Based Image Retrieval) approach using 
IGA (Interactive Genetic Algorithm) to infer images in database 
which would be of most interest to the user. It uses visual features 
or low level features like color coherence vector, color histogram, 
color moments and texture features with Gabor filter features 
of image in addition with high level semantics such as object 
ontology to extract more refined results from larger databases. It 
combines user’s need of information and valuable characteristics 
of image to obtain superior results of retrieval in evolutionary 
generations of Interactive Genetic Algorithm. 
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I. Introduction
In recent years, rapid advances in science and technology have 
produced a large amount of image data in diverse areas, such as 
entertainment, art galleries, fashion design, education, medicine, 
industry, etc. We often need to efficiently store and retrieve image 
data to perform assigned tasks and to make a decision. Therefore, 
developing proper tools for the retrieval image from large image 
collections is challenging.
Two different types of approaches, i.e., text- and content- based, are 
usually adopted in image retrieval. In text based approach there are 
inconsistencies between user textual queries and image annotations 
or descriptions. To alleviate the inconsistency problem, the image 
retrieval is carried out according to the image contents. Such 
strategy is the so-called content-based image retrieval (CBIR). 
The difference between the user’s information need and the image 
representation is called the semantic gap in CBIR systems..  The 
basic idea behind relevance feedback is to incorporate human 
perception subjectivity into the query process and provide 
users with the opportunity to evaluate the retrieval results. The 
similarity measures are automatically refined on the basis of these 
evaluations.
In this approach, we propose a user-oriented CBIR system that 
uses the interactive genetic algorithm (IGA) to infer which images 
in the data- bases would be of most interest to the user. Three 
visual features, color, texture, and edge, of an image are utilized 
in our approach. IGA provides an interactive mechanism to better 
capture user’s intention. The main properties of this article that are 
different from it can be identified as follows: 1) low-level image 
features— color  features from the hue, saturation, value (HSV) 
color space, as well as texture and edge descriptors, are adopted 
in our approach and 2) search technique—our system adopts the 
query-by-example strategy (i.e., the user provides an image query). 
In addition, we suggested to hybrid the user’s subjective evaluation 
and intrinsic characteristics of the images in the image matching 
against only considering human judgment.

II. Image Features and IGA
In this section, we first present a brief review of considered low-
level visual features & semantic feature like Object Ontology in 
our approach and then review the basic concept of the IGA.

A. Color Coherence Vector
One of the key issues in querying image databases by similarity 
is the choice of appropriate image descriptors and corresponding 
similarity measures. A brief review of considered low-level visual 
features is given as follows.
A color image can be represented using three primaries of a color 
space. Since the RGB space does not correspond to the human 
way of perceiving the colors and does not separate the luminance 
component from the chrominance ones, we used the HSV color 
space in our approach. 
HSV is an intuitive color space in the sense that each component 
contributes directly to visual perception, and it is common for 
image retrieval systems. In a different way of incorporating spatial 
information into the color histogram, color coherence vectors 
(CCV), was proposed. Each histogram bin is partitioned into two 
types, i.e., coherent, if it belongs to a large uniformly-colored 
region, or incoherent, if it does not. Let α1 denote the number of 
coherent pixels in the ith color bin and β1 denote the number of 
incoherent pixels in an image. 
Then, the CCV of the image is as
<(α1,β1),(α2,β2),.......,( αN,βN)>   (1)

B. Color Histogram
The color histogram serves as an effective representation of the 
color content of an image if the color pattern is unique compared 
with the rest of the data set. The color histogram is easy to compute 
and effective in characterizing both the global and local distribution 
of colors in an image. 
Since any pixel in the image can be described by three components 
in a certain color space (for instance, red, green, and blue 
components in RGB space, or hue, saturation, and value in HSV 
space), a histogram, i.e., the distribution of the number of pixels 
for each quantized bin, can be defined for each component. Clearly, 
the more bins a color histogram contains, the more discrimination 
power it has. One way to reduce the number of bins is to use 
the opponent color space which enables the brightness of the 
histogram to be down sampled. Another way is to use clustering 
methods to determine the K best colors in a given space for a 
given set of images. 

C.  Color Moments
Color moments have been successfully used in many retrieval 
systems (like QBIC) especially when the image contains just the 
object. The first order (mean), the second (variance) and the third 
order (skewness) color moments have been proved to be efficient 
and effective in representing color distributions of images.
Mathematically, the three color moments are defined as:

     (2)
Where µ represents principal color up to ith & jth pixel of 
image.

   (3)
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Where σ represents variation of color of pixels in image.

  (4)
Here S represents skewness of image which gives the orientation 
of an object around the symmetric axis.

D. Texture Features
Texture is another important property of images. Various texture 
representations have been investigated in pattern recognition and 
computer vision. Basically, texture representation methods can be 
classified into two categories: structural and statistical. Structural 
methods, including morphological operator and adjacency graph, 
describe texture by identifying structural primitives and their 
placement rules. They tend to be most effective when applied 
to textures that are very regular. In this approach Gabor Filter 
Features are used to characterize texture by statistical distribution 
of an image. The Gabor filter has been widely used to extract 
image features, especially texture features. It is optimal in terms 
of minimizing the joint uncertainty in space and frequency, and 
is often used as an orientation and scale tunable edge and line 
(bar) detector. There have been many approaches proposed 
to characterize textures of images based on Gabor filters. The 
basic idea of using Gabor filters to extract texture features is as 
follows.
A two dimensional Gabor function g(x, y) is defined as:

 (5)

E. Object Ontology
High level semantics to bridge the semantic gap created due to 
difference in what query results provides & what users think of 
are explained as follows:
Ontology may be defined as the specification of a representational 
vocabulary for a shared domain of discourse which may include 
definitions of classes, relations, functions and other objects. 
Ontology’s are primarily used in text retrieval. An ontology termed 
object ontology is employed allows the user to query a generic 
image collection, where no domain-specific knowledge can be 
employed, using high-level concepts (keywords representing 
semantic objects).
For example, sky can be described as ‘upper, uniform, and blue 
region’. In systems using such simple semantics, firstly, different 
intervals are defined for the low-level image features, with each 
interval corresponding to an intermediate-level descriptor of 
images, for example, ‘light green, medium green, dark green’. 
These descriptors form a simple vocabulary so called ‘object-
ontology’ which provides a qualitative definition of high-level 
query concepts. Database images can be classified into different 
categories by mapping such descriptors to high-level semantics 
(keywords) based on our knowledge for example, ‘sky’ can be 
defined as region of ‘light blue’ (color), ‘uniform’ (texture), 
and ‘upper’ (spatial location).The object ontology is presented 
in Fig, where the possible descriptors for each of the employed 
object attributes (e.g. luminance) can be seen. Each one of these 
intermediate-level descriptors is mapped to an appropriate range 
of values of the corresponding low-level, arithmetic feature. The 
various value ranges for every low-level feature are chosen so 
that the resulting intervals are equally populated.

Fig. 1: Object Ontology

III. IGA
GA’s within the field of evolutionary computation, In each 
iteration, called a generation, a new population is created based 
on a preceding one through the following three steps: 

Evaluation—each chromosome of the old population is • 
evaluated using a fitness function and given a value to denote 
its merit; 
Selection—chromosomes with better fitness are selected to • 
generate the next population
Mating—genetic operators such as crossover is applied to • 
the selected chromosomes to produce new ones for the next 
generation. 

The main difference between IGA and GA is the construction of 
the fitness function, i.e., the fitness is determined by the user’s 
evaluation and not by the predefined mathematical formula. A user 
can interactively determine which members of the population will 
reproduce, and IGA automatically generates the next generation 
of content based on the user’s input. 
Through repeated rounds of content generation and fitness 
assignment, IGA enables unique content to evolve that suits the 
user’s preferences.

 
Fig. 2:Working Flow of Proposed System

IV. Proposed System
Here User oriented CBIR system is proposed that uses Interactive 
Genetic Algorithm (GA/IGA) to infer which images in database 
will be of most interest to the user. In general, an image retrieval 
system usually provides a user interface for communicating with 
the user. It collects the required information, including the query 
image, from the user & vocabulary words provided as object 
ontology and display the retrieval results to him. According to the 
aforementioned concept, we design a user oriented image retrieval 
system based on IGA, as shown in following figure:
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A. Querying
The user provides a sample image as the query  for the system.

B. Similarity Computation
The system computes the similarity between the query image and 
the database images according to the aforementioned low-level 
visual features and high level features.

C. Retrieval
The system retrieves and presents a sequence of images ranked in 
decreasing order of similarity. As a result, the user is able to find 
relevant images by getting the top-ranked images first.

D. Incremental Search
After obtaining some relevant images, the system provides an 
interactive mechanism via IGA, which lets the user evaluates the 
retrieved images as more or less relevant to the query one, and the 
system then updates the relevance information to include as many 
user-desired images as possible in the next retrieval result. The 
search process is repeated until the user is satisfied with the result 
or results cannot be further improved. Following considerations 
are applied implementing IGA to better capture users intention.

1. Solution Representation
In order to apply GA to a  given problem, one has to make a 
decision to find an appropriate genotype that the problem needs, 
i.e., the chromosome representation. In the proposed approach, 
a chromosome represents the considered three types of image 
features (i.e., color, texture, and edge) in an image.

2. Initial Population
The IGA requires a population of potential solutions to  be  initialized 
at  the  beginning  of  the  GA process. Usually, the initialization 
process varies with the applications; here, we adopt the first query 
results of a sample image as initial candidate images.

3. Fitness Function
The fitness function is employed to evaluate the quality of the 
chromosomes in the population. The use of IGA allows the fusion 
of human and computer efforts for problem solving. Incorporate 
users’ subjective evaluation and intrinsic characteristics of the 
images. Hence, in our approach, the quality of a chromosome C 
with relation to the query q is defined as
F (q,C)=ω1.sim(q,C)+ω2.δ   (6)
Where sim(q, C ) represents the similarity measure between 
images, δ indicates the impact factor of human’s judgment, the 
coefficients w1   and w2   determine the relative importance of 
them to calculate the fitness. 

V. Genetic Operators

A. Crossover Operator
In single point, the children take one section of the chromosome 
from each parent. The point at which the chromosome is broken 
depends on the randomly selected crossover point. This particular 
method is called single point crossover because only one crossover 
point exists. 

VI. Performance Measures
To evaluate the effectiveness of the proposed approach, we   
examined how many relevant images to the query were retrieved. 
The retrieval effectiveness can be defined in terms of precision 
and recall rates. 
For each query image, relevant images are considered to be those 
and only those which belong to the same category as the query 
image. Based on this concept, the retrieval precision and recall 
are defined as:
Precision=NA(q)/NR(q)
Recall= NA(q)/Nt
Where, NA(q) : number of relevant images similar to the query
NR(q) : number of images retrieved by system in response to 
the query
Nt   : total number of relevant images available in database

VII. Conclusion
The system provides an interactive mechanism to bridge the 
gap between visual features and human perception. The color 
distributions along with color coherence vectors, color histograms 
& color moments are used as color information of an image. 
Additionally to better capture human intuition semantic feature 
such as Object ontology is incorporated. GA is implemented to 
help user to navigate a complex universe of images & to achieve 
best retrieval results. A user can interactively determine which 
members of the population will reproduce, and IGA automatically 
generates the next generation of content based on the user’s 
input. Through repeated rounds of content generation and fitness 
assignment, IGA enables unique content to evolve that suits the 
user’s preferences.
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