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Abstract— The “speedy progress in multimedia and imaging technology, the numbers of images uploaded and shared on the 

internet have increased. It leads to develop the highly effective image retrieval system to satisfy the human needs. The content-

Based image retrieval (CBIR) system which retrieves the image based on the Low level features such as color, texture and 

shape which are not sufficient to describe the user’s high level perception for images. Therefore reducing this semantic gap 

problem of image retrieval is challenging task. Some of the most important notions in image retrieval are keywords, terms or 

concepts. Terms are used by humans to describe their information need and it also used by system as a way to represent 

images. Here in this paper different types of features their advantage and disadvantages are described. We have carried out 

comparative analysis of different techniques used in our system to determine best suitable technique to be used for our 

proposed system. We have analyze the our proposed system on large image dataset and our approach gives high precision and 

required less computations which proves efficiency of our system. In our proposed system we have evaluated the performance 

of our feature extraction techniques i.e. FCH and GWT using precision and recall metric and compared the result with existing 

feature extraction approaches i.e. color moment and GWT. Implementation results show that the feature extraction techniques 

for the proposed system are better than the existing techniques. SVM Classifier also gives good accuracy using these feature 

extraction” techniques. 
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I.  INTRODUCTION  

 

"Content" means Context allude to Shapes, Texture, Color or 

some other Information that can be gotten from Image itself. 

"Content Based" means Search examines the Contents of the 

picture as opposed to the metadata, for example, Tags, 

Description or Keywords related with the Image. An “Image 

Retrieval System” is a Computer System for Searching and 

Retrieving image from a Database of Digital Image. Many 

Features of Content Based Image Retrieval but Four of them 

are considered such as Color, Texture, Shape and Spatial 

Properties. “Low Level Feature” means Image like color, 

Texture, Shape can be extracted from the Image. 

Owing “to the popularity of social networking and media 

sharing websites numbers of images uploaded and shared on 

the internet have increased. It leads to the availability of 

extremely large quantities images that are tagged by users. 

Social media sharing websites such as flickr, facebook, 

instagram, twitter, pinterest etc has given freedom of sharing 

and tagging images to users. So the development of the 

highly effective image retrieval system to satisfy the human 

needs is required in spite of large scale of image” data. 

Image “retrieval systems have developed from text based 

image retrieval (TBIR) to content based image retrieval  

 

(CBIR). In TBIR images are retrieved from the database 

based upon the text associated with images. While In CBIR 

systems are based on the visual properties of the images. It 

uses image low level visual features such as color, texture, 

shape, spatial information to retrieve images from large set” 

of database.  

 
Figure 1.  Bsis of CBIR System 

 

II. RELATED WORK  

 

A.Ramesh Kumar, D.Saravanan “describe CBIR using 

color histograms technique with help of grid technique to 

improve the image retrieval performance. The color 

histogram for an image is constructed by quantizing the 

colors within the image and counting the number of pixels of 

each color. The feature vector of an image can be derived 

from the histograms of its color components and finally can 
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set the number of bins in the color histogram to obtain the 

feature vector of desired size” [1]. 

 

Sushant Shrikant Hiwale, Dhanraj Dhotre, Dr. 

G.R.Bamnote “describe a CBIR framework which separates 

the components of computerized picture to recover 

comparable pictures from tremendous databases We have 

utilized Color Histogram, Color Auto-Correlogram, Color 

Moment, Gabor Wavelet and Discrete Wavelet change to 

concentrate picture highlights. The pictures are ordered 

utilizing Support Vector Machine (SVM) classifier which 

viably recognizes significant and superfluous pictures. The 

outcomes portray that proposed technique has better 

Accuracy and review rate contrasted with different” strategies 

[5]. 

 

Ahmad Alzu’bi*, Abbes Amira, Naeem Ramzan 
“presented a comprehensive survey on different techniques 

and recent research works in the CBIR domain. Firstly, this 

study has discussed the general retrieval framework which 

most of CBIR systems have adopted over the last 15 years. 

Secondly, the proposed approaches in each block of CBIR 

framework have been presented along with the impact of 

research shift from low-level to high-level processing. 

Thirdly, this study has identified the most recent advances 

that contribute in reducing the semantic” gap [9]. 

 

Valentina Franzoni “propose Context-based Image 

Similarity, a scheme for discovering and evaluating image 

similarity in terms of the associated groups of concepts. 

Several semantic proximity/similarity among image concepts 

and different concept ontology - WordNet Distance, 

Wikipedia Distance, Flickr Distance, Confidence, 

Normalized Google Distance (NGD), Pointwise Mutual 

Information (PMI) and PMING, have been considered as 

elementary metrics for the context. Comparing to Content 

Based Image Retrieval (CBIR), which measures the image 

content similarities by low level features, the proposed 

Context based Image Similarity outperformed CBIR in 

measuring the deep concept similarity and relationship of 

images. Experimental results, obtained in the domain of 

images semantic similarity using search engine based tag 

similarity, show the adequacy of the proposed approach in 

order to reflect the collective notion of semantic” similarity 

[10]. 

 

Nidhi Goel, Priti Sehgal “interest in the recent years has 

progressed to improve the performance of image retrieval 

(IR) systems by reducing the semantic gap between the low-

level features and the high-level concept. In this paper, we 

proposed an approach to combine the two modalities in IR 

systems, i.e., content and text, while considering the 

semantics between the query image and the textual query 

provided by the user. For content matching, color feature is 

extracted and is represented using fuzzy color histogram 

(FCH). Using correlation, we combined the two modalities 

with late fusion approach. The proposed approach is assessed 

on standard annotated database. Higher values of precision 

and recall show better performance of the proposed 

approach. Moreover, the use of correlation helps in reducing 

the semantic gap and providing good results through better 

ranking of the similar images” [15]. 

 

Subrahmanyam Murala, Anil Balaji Gonde, R. P. 

Maheshwari “has combines color and texture features for 

content based image retrieval (CBIR). The color and texture 

features are obtained by computing the mean and standard 

deviation on each color band of image and sub-band of 

different wavelets. The standard Wavelet and Gabor wavelet 

transforms are used for decomposing the image into sub-

bands. The retrieval results obtained by applying color 

histogram (CH) + Gabor wavelet transform(GWT) to a 1000 

image database demonstrated significant improvement in 

precision and recall, compared to the color histogram (CH), 

wavelet transform (WT), wavelet transform and color 

histogram (WT + CH) and Gabor wavelet transform” (GWT) 

[19]. 

III. PROPOSED APPROACH 

 

 
Figure 2.  Proposed Block diagram 

 

Propose “hybrid image retrieval system block diagram shows 

in figure 2. Which will retrieve images based on image low 

level features. Workflow of our proposed image retrieval 

system is decided to use SVM as a classified as it can give 

accurate classification compare to other classifier. In low 

level feature extraction for color feature FCH required less 

storage, less computation hence faster and also invariant to 

rotation, scaling and translation, insensitive to noise so we 

have extracted color feature using FCH. So that it can bridge 

the semantic gap between human perception and machine 

understanding between human” perceptions. 

 

For Color feature extraction as we have decided to use Fuzzy 

Color Histogram (FCH). We have use FCH and extracted the 

color features from the images. For FCH we have used the 
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27 fuzzy rules and for that used Mamdani type fuzzy 

inference system given in [19]. It gives the output as fuzzy 

histogram consists of only 10 bins. Output of the 10 bins 

histogram consist of black, dark grey, red, brown, yellow, 

green, blue, cyan, magenta and white respectively. So we got 

1-D feature vector of size for each image as a color feature of 

an image. 
 

For “texture feature extraction using Gabor wavelet transform 

first of all color image is converted in to grayscale image. 

Then Gabor filter is constructed using different number of 

frequencies and different phase angles. In last step, mean and 

standard deviation are calculated and store in feature vector. 

Here we have use 5 different scales and 6 orientations so we 

obtained total 60 features per image as a texture” feature. 

Initially in training phase using FCH and Gabor wavelet 

feature are extracted of database images then combined 

resultant feature vectors have given to SVM for training. 

SVM is trained using predefined classes of image database. 

After that in testing phase in our system we have taken query 

image as well as number of related tags or keywords from 

the use. So first using FCH and Gabor wavelet query image 

feature are extracted after that combined feature vector has 

given to SVM for finding the appropriate class for the query 

image. 

 

IV. RESULTS AND DISCUSSION 
 

As in portion evaluated the performance of feature extraction 

techniques which are used in our proposed system. To 

evaluate the performance first of all we have extracted the 

color and texture features of the query image as well as 

database image as discussed in previous section. So we get 

feature vector of length 70 for each image. 
 

To measure the performance of the feature extraction 

technique we have randomly taken 5 images from each class 

as query image. Then calculated the precision and recall of 

each 5 query image of every class then calculated the average 

precision and recall of each class by taking average of 

precision and recall of 5 query image of each class. The 

evaluation was carried out with the number N of the retrieved 

images set as 10 to compute Precision and Recall. 

 
Figure 3.  GUI of Proposed System 

 
Figure 4.  Retrival Images 

 

Table 1: Distance Analysis 

 
From the table we can see that the feature extraction 

techniques given in [11] required less time than the feature 

extraction techniques used in our system. But the difference 

is not major. Our proposed system’s feature extraction 

technique required only 2.8 seconds more than existing one 

and give better precision and recall as we have already 

shown in Table 4.3. Therefore despite of our proposed 

system’s feature extraction technique required on average 2.8 

seconds more than existing [11], it gives nearly 15 % more 

precision than existing techniques. Hence our proposed 

system’s feature extraction techniques are proved more 

efficient than existing. 
 

Table 2: Precision and Recall Analysis 
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Figure 5.  Precision graph 

 

 
Figure 6.  Recall graph 

 

Here we have considered Euclidean distance which is most 

widely used similarity measure used for measure the low 

level feature based similarity. Following Figure shows 

retrieval result of proposed system with context based 

similarity techniques and without context based similarity 

techniques. 
 

V. CONCLUSION AND FUTURE SCOPE  

 

We have “studied various image retrieval techniques and 

identified the issues in existing image retrieval system. Most 

of the image retrieval systems have semantic gap problem that 

is the lack the understanding of user’s intention behind the 

query image. To overcome this issue and provide accurate 

retrieval of images we have proposed hybrid image retrieval 

system which is based on image color features as well as 

image texture features. We have evaluated the performance of 

our feature extraction techniques i.e. FCH and GWT using 

precision and recall metric. From the results, we have 

analysed that our proposed system gives high precision and 

recall value despite of large size of image database. Our 

proposed system easily understand the human requirement 

behind query image using query tags and higher precision is 

obtained compare to image existing similarity” methods. 
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