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Abstract: One of the most important processes in image processing is image retrieval. The main process of image retrieval 

is retrieval of image from the database based on the query. Basically, retrieval is done based on low level features such as 

shape, texture and colour. If a shape based query image is given, all images related to the given query image are retrieved. 

Content based image retrieval system is a fast growing research area, where the visual content of a query image is used to 

search images from large scale image databases. In this proposed an effective system, both the semantically and visually 

relevant features are used to retrieve the related images. The challenge for the CBIR system is how to efficiently capture the 

features of the query image for retrieval. In traditional content based retrieval system, the visual content features of the 

whole query image are used for the retrieval purpose. But in the proposed system, the object wise features of query image 

are utilized for the effective retrieval. Moreover, an active Recently Retrieved Image Library (RRI Library) is used, which 

increases the accuracy in each retrieval. An RRI library uses an index system, which maintains the recently retrieved 

images, and during the retrieval process, the proposed system searches the pertinent images from both the database as well 

as the RRI library and hence the retrieval precision is gradually increased in each retrieval. The proposed CBIR method is 

evaluated by querying diverse images and the retrieval efficacy is analyzed by calculating the precision-recall values for the 

retrieval results. 
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I. INTRODUCTION 

Image retrieval systems browse, search and retrieve images from a huge database of digital images [7]. Pictorial 

queries based retrieval of image data is emerging as an interesting and challenging problem with the 

advancement of the multimedia network technology and the growth of image data. A method used for retrieving 

similar images from an image database, called Content Based Image Retrieval (CBIR) [3] [4]. has emerged as a 

hot topic in technical research [1]. CBIR has diverse applications in internet, multimedia, medical image 

archives, crime prevention, entertainment, and digital libraries [13] and it is an important field in image 

processing [2].  

Visual contents, commonly called as features are used by CBIR to search images from large scale image 

databases according to the requests of the user which is provided in the form of a query image [12]. It is 

essential for features of an image to have a sound relationship with the semantic meaning of the image. By 

comparing the features of the query image with the features of the images present in the database the CBIR 

system retrieves relevant images from the image database for s given query image [14] [5]. Based on the low 

level or high level features used for retrieval, the CBIR systems can be classified into different types [11].  

CBIR systems that use low-level features for retrieval identifies the data base images that have visual similarity 

with the query image by comparing the low-level image features [8] like color, texture, shape and structure that 

are extracted from the images [9] [10]. The high-level description is an attributed graph attained by the 

structural representation of the image [16]. Compared to low level features, extraction of high level features is 

more difficult, even though they are more preferable for retrieval of images, particularly where human 

perception is more important [6]. Bridging the gap between low-level feature layout and high-level semantic 

concepts is the most challenging aspect of CBIR [15].  

CBIR system extracts the images that are appropriate to the specified query image based on the image content. 

The feature sets that limit the retrieval efficiency is been extracted by a majority of the CBIR systems existing in 

the literature. The proposed CBIR system using homogeneity feature extraction effectively retrieves the images 

relevant to the query image from the data base as well as from the RRI library when compared to the other 

CBIR system. 

II.RELATED WORK 

Chia -Hung Wei et al. [25] derived a novel content-based trademark retrieval system with a feasible set of 

feature descriptors, capable of depicting global shapes and interior /local features of the trademarks. They have 

also proposed an effective two-component rotation, translation, scaling and stretching. For image retrieval stage, 

a two-component matching strategy was used in feature matching. With those strategies, the images were 
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compared with the query image with their local and global features taken into account separately, and therefore 

enabling the system to be insensitive to noise or small regional changes. 

Sankara Rao et al. [27] have proposed a CBIR method which is based on automatically-derived image features, 

for the retrieval semantically-relevant images from an image database. Hierarchical and multilayer network 

which incorporates RBFN has been the unique feature utilized in their system. Their proposed procedure 

consists of two stages. They have obtained better favored image results by using hierarchical clustering at the 

initial stage to filter most of the images before employing the clustered images to the RBFN network. 

Ying Liu et al. [22] provided a comprehensive survey of the recent technical achievements in high-level 

semantic-based image retrieval. Their research had covered different aspects, including low-level image feature 

extraction, similarity measurement, and deriving high-level semantic features. Some major categories of the 

state-of-the-art techniques in narrowing down the semantic gaps were object ontology to define high-level 

concepts, machine learning methods to associate low-level features with query concepts, relevance feedback to 

learn user’s intention generating semantic template to support high-level image retrieval, fusing the evidences 

from HTML text and the visual content of images for WWW image retrieval. In addition, such as image test bed 

and retrieval performance evaluation were also discussed. Finally, based on existing technology and the demand 

from real-world applications, a few promising future research directions were implemented. 

Amit Jain et al. [23] proposed an algorithm for retrieving images with respect to a database consisting of 

engineering/computer-aided design (CAD) models. A linear approximation procedure captured the depth 

information using the idea of shape from shading has been used. Retrieval of objects has been done using a 

similarity measure that combines shape and the depth information. The main contribution of this paper is the 

idea of combining shape (contour) obtained from the contour tracing along with the 3D embedding, the depth 

information at each point on the contour. 

Ricardo da S. Torresa et al. [24] proposed a Genetic Programming framework to the design of combined 

similarity functions. Those methods allow nonlinear combination of image similarities and were validated 

through several experiments, where the retrieved images were based on the shape of their objects. The proposed 

framework was validated for shape-based image retrieval, through several experiments involving two image 

databases, and many simple descriptors and fitness functions. 

Reddy et al. [26] have proposed a method called semantic indexing using high level features. The capability of 

their approach in retrieving images of diverse shape, colors and size has been evident from their results. 

Secondly images possessing largest area have been retrieved correctly. Their system also has certain drawbacks. 

Images having small segment size are not satisfactorily processed by their approach. 

Jalil Abbas et al. [28] have proposed content based image retrieval and mainly concentrated on Text Based 

image retrieval (TBIR). Comparison of their results have shown that content based has been visual whereas text 

based has been semantic. Compared to Content Based image retrieval (CBIR), the text based image retrieval has 

been faster. 

III.CBIR SYSTEM WITH RECENCY-BASED RETRIEVED IMAGE LIBRARY 

An explosive growth of digital images has increased the need for an efficient content-based image retrieval 

system. The performance of the CBIR system usually depends upon the features adopted to represent the images 

in the database. In order to retrieve image based on the given query image, either low level or high level features 

of the database may be used. In order to extract and retrieve the image an effective mechanism is needed. Here, 

we use a recently retrieved image library for the retrieval of the system which increases the precision of the 

retrieval. The feature extraction and retrieval phase are the two steps we considered in our proposed work. This 

system also uses a recently retrieved image library for the retrieval of the system which increases the precision 

of the retrieval in the proposed system. The Image retrieval system consists of two steps namely feature 

extraction and retrieval phase. 

A.  Low Level Feature Extraction: 

We focus on considering four popular features, namely, shape, texture, color and homogeneity features. The 

shape, color, texture and homogeneity features are the low level features used in this CBIR for retrieval. In the 

feature extraction process, the low level features shape, color, the texture and homogeneity features are 

extracted for the query image from the database images and also from recently retrieved image library. The 

image features are either extracted from the whole image or from the regions. After the completion of the 

feature extraction, the query image features compared with the database image features and recently retrieved 

image library. Hence the images which have similar low level features are retrieved. 

A.1 Shape feature extraction: 

Shape is an important visual feature and also it is one of the primitive features for image content explanation. 

Shape feature grabs a position to convey a complex set of ideas in a quick way, especially the content of images 

[1] [2]. It is a concept of wide understanding however difficult for formal definition [3]. Despite shape is a high 

level feature in the perspective of humans, it is a description with low level attributes as per the mathematical 
definitions. In the feature extraction process, the low level features shape, color and the texture features are 

extracted from the query image and also from the database images. Hence the images which have similar low 
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level features are retrieved. The use of low-level visual features to retrieve relevant information from image and 

video databases has drawn much research attention in recent years. Color is perhaps the most dominant and 

distinguishing visual feature. Color histogram is the most widely used color descriptor in content based retrieval 

research. The techniques of shape description can be categorized in various ways. Usually they are classified as 

boundary-or region-based methods, scalar or space domain methods, and information preserving or non-

preserving techniques [7] [8]. Let X  be the image database which contains images of dimension QP . For 

the filterization process, the image X  is converted to gray scale
gX  from RGB color space. Let, RX

GX , BX  

be the BGR ,,  weights of the image X  then,  

BGRg XXXX  1140.05870.02989.0   (1) 

The Craig’s formula has been applied for the conversion of RGB to gray scale image and then the mean filter is 

applied on the converted gray scale image   to remove the noises. The mean filter smoothens the image data, 

thus the noise has been eliminated. Using the grey level values, this filter performs spatial filtering on each 

individual pixel in an image in a square or rectangular window surrounding each pixel. And then the filtered 

image has been clustered to identify the various regions in the image and this can be discovered by identifying 

groups of pixels that have similar gray levels, colors or local textures utilizing clustering in the image analysis. 

the k-means method has been shown to be effective in producing good clustering results. The k-means method 

aims to minimize the sum of squared distances between all points and the cluster centre. It is obvious in this 

description that the final clustering will depend on the initial cluster centres chosen and on the value of K.   

In this work, we use k means clustering to identify the various regions in the image. The denoised image is then 

clustered by means of k means clustering. The steps for the k means clustering process is given below 

1. The input is the denoised image 
gI  with nm  pixels and clusters of numberK   

2. Set of K-clusters  

Here, the input is the denoised image and k number of clusters and the output includes set of k clusters. The 

steps included in k means clustering are as follows 

Step 1: Arbitrarily select K  data items from the input as initial centroid. 

Step 2:   Repeat and Assign the remaining data items apart from the selected initial centroid to the cluster K , 

which has the closest centroid..Calculate the new centroid for each cluster until convergence occurs.After 

applying the k means clustering algorithm, the clustered regions of the denoised image 
gI  has been identified.  

A.2 Color based Region Segmentation:   

In the proposed technique the different objects in the image are segmented on the basis of the colors. In our 

proposed segmentation technique the number of different colors present in the image is reduced to 128. The 

LGB vector quantization algorithm is used in proposed technique to obtain the set of different colors which will 

represent image colors in lab space (with respect to mean square error).  

For each pixel yxa , , we can calculate the local color contrast. yx  as follows. 

xy

xyxy

yx








               (2) 

Where xy the average of a color in the small neighborhood around xy and .  represents the norm of the 

vector. The pixel yxa ,  is considered as an edge if its contrast exceeds a predefined value threshold  . In the 

next step, to distinguish between the different uniform regions, texture areas, and contour points, we use a 

sliding window to estimate the different characteristics of image such as mean    , and variance , of edge 

density for each pixel.  

Finally, the amount of averaging is performed in the textured areas and is chosen based on the edge density, so 

that amount of averaging is higher for fine textures and lower for coarse textures. Thus the perceived color at 

location (x, y), ),( yx is as follows, 

),()*(),( yxgyx xy         (3) 

Where * is the convolution operator and  xyg  is the Gaussian kernel which is defined as  

1);/(exp 222 
aaaa yxyx gyxkg             (4) 

B.  High level feature extraction: 

This CBIR is based on the query keyword which is a high level feature in human understandable form. Relevant 

images are retrieved by this CBIR utilizing the keyword retrieved. Each image is indexed with its semantic 

meaning so that they could be identified by the CBIR.  
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C.  Recency-based retrieved image library: 

The image library consists of images used for further purposes in CBIR. Here in recency-based retrieved image 

library (RRI) contains retrieved images. After, each retrieval the retrieved image is saved in the RRI library for 

further process. Hence this process works as like during retrieval for the second query image it search first in the 

recency based retrieved image library and so the process get faster and retrieval timing decreases and 

performance of the whole system increases after completion of each and every retrieval. 

D.  Retrieval Phase: 

The features are extracted for all the images in the database and stored in feature database. The query image is 

match up to the images in the database for image retrieval. After the extraction of images using shape, color, 

texture and homogeneity feature extraction, the extracted images are stored in the feature database. A semantic 

name is given to all the images, which is stored in the database, are also one of the high-level features of the 

image. After extraction process the feature set from the database images, it is necessary to compare all of these 

feature sets with the given query image’s feature set. The relevant images which will satisfy the low level 

feature of the query images is retrieved firstly and stored in low feature image library and then images which 

satisfy the high level feature are extracted and stored in high feature image library. The system recovers the 

relevant images which exists in both the low level library, high level library and also in Recency-based 

Retrieved Image Library (RRI Library) are retrieved. The feature set of the recovered relevant images are stored 

with syntactic name index in RRI library for future reference. 

 

IV. EXPERIMENTAL RESULTS OF CBIR SYSTEM WITH RECENCY-BASED RETRIEVED IMAGE LIBRARY 

In our research the content based image retrieval technique is used for retrieving the images from the database 

for the query images. Here the large database consists of various types of images and the image retrieval process 

is carried out by using our proposed method for the query of rose and elephant images. The below experimental 

results shows the retrieval process for the query of rose and elephant  images. In our presented method we uses 

shape feature extraction, color, texture, color intensity and homogeneity feature extraction for low level feature 

extraction. we can note the retrieved images for the query of input image and our presented techniques shows 

effective approach towards image retrieval system. The figure 1 shows the retrieval of query image ‘rose’ and 

also the figure 2, 3 shows the retrieval of query image ‘elephant’. This paper discuss about low level feature 

extraction, high level feature extraction and common features. Therefore the precision, recall and the 

comparison of precision-recall with the retrieved images gives the effective accuracy of our presented technique 

while comparing with the existing method. Therefore below sections briefly explains the CBIR with the results 

obtained at every process. By using homogeneity feature extraction process the accuracy of the precision and 

recall increases with the total number of image retrieved. 

A. Experimental results - retrieval using Common Feature: 

The retrieval using common features includes the features of low level and high level features. This common 

feature of image retrieval gives the common features included in the low level features as well as the high level 

features. Thus the study area of experimental results using common features is as follows: 

 
Figure1.Retrieved result for the input query image ‘rose’ 
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The retrieved result for the input query image ‘rose’ is shown in figure 1. Here we can see the rose image is 

loaded and processed. After the process gets completed low level feature based output and high level feature 

based output with common image retrieved process is shown above 

 

The retrieved result for the input query image ‘elephant’ is shown in figure 2.  Here we can see the elephant 

image is loaded and processed. After the process gets completed low level feature based output and high level 

feature based output with common image retrieved as 20, 37 and 55 images  

 

The retrieved result for the input query image ‘elephant’ is shown in figure 3.  Here we can see the elephant 

image is loaded and processed. After the process gets completed low level feature based output and high level 

feature based output and common image retrieved as 20, 37 and 50 images 

 

V. OBSERVATION AND DISCUSSION 

The performance of the CBIR system usually depends upon the features adopted to represent the images in the 

database. The presented CBIR technique will use both the human perception as well as machine level 

perception. Proposed system also uses a recently retrieved image library for the retrieval of the system which 

increases the precision of the retrieval in the proposed system. The proposed Image retrieval system consists of 

two steps namely feature extraction and retrieval phase.  

A.  Experimental Discussion over CBIR system with RRI Library: 

This result with observation and discussion proved to be effective that the system shows its best retrieval 

process for retrieving images all other techniques. Thus our thesis provides a brief discussion under the topic 

content based image retrieval process. Hence our discussion proves the content based image retrieval is the best 

and effective techniques towards image retrieval process.  
Table 1: Shows the relevant retrieved images from the total retrieved images for the query input images rose, elephant 

Input query image Total number of images retrieved Relevant images retrieved 

Rose 50 35 

Elephant 50 35 

Elephant 55 37 

 

B.  Performance Evaluation of Low Level and High Level Feature Extraction: 

In the feature extraction process, the low level features shape, color and the texture features are extracted from 

the query image and also from the database images. Hence the images which have similar low level features are 

retrieved. The use of low-level visual features to retrieve relevant information from image and video databases 

has drawn much research attention in recent years. CBIR is based on the query keyword which is a high level 

feature in human understandable form. The Relevant images are retrieved by this CBIR utilizing the keyword 

retrieved. Each image is indexed with its semantic meaning so that they could be identified by the CBIR.  

 

 
Figure 2 Retrieved result for the input query image ‘elephant’ 
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Table 2: Retrieved images using low level and high level feature extraction 

Input query image Low level feature extraction High level feature extracted 

Rose 6 37 

Elephant 2 37 

Elephant 6 37 

 

 
Figure 3 Retrieved result for the input query image ‘elephant’ 

 

 
 

Figure 4  Relevant retrieved images from the total retrieved images for the query input images rose, elephant 

5.3Performance Analysis: 

The performance analysis section briefly discuss about the CBIR system with RRI library and without RRI 

library. Hence our system with RRI library proved to be best of image retrieval system.  
Table 3: Precision Recall values (presented work) 

 

Number of retrieval Precision Recall 

First 0.3333 0.32 

Second 0.5945 0.88 

Third 0.6667 0.88 

The above figure shows the precision recall values for the number of retrieval in our presented work. Thus it 

shows three iterations with the precision and recall. After completion of iterations the precision and recall values 

increases and therefore it proves to be best. Also the presented method is effective and it shows best retrieval for 

the precision and recall values. Hence the precision and recall values shown in our presented method is best 
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while comparing with the existing method. Here the precision values are 0.0416, 0.5135, and 0.6061 for the 

presented system.  

 

  
Figure 5: Precision Recall graph (presented method) 

 

VI.  Conclusion 

In this paper a content based image retrieval system was proposed for effective retrieval of the relevant images 

from the image database. The system is intended to use both the high and low level feature of the images for 

retrieval purpose which decrease the semantic gap between low level and high level features. The system was 

implemented and experimented with varying query images. The analytical results confirmed that the proposed 

technique showed better performance than the classical CBIR system. It also proved that the performance of the 

proposed system with RRI library was improving at remarkable rate in each successive retrieval. From all the 

afore described analytical results, it can be assertively concluded that the proposed system shows good 

performance than the conventional hierarchical system. 
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