
An Improved Content Based Image Retrieval 
Using A Multi-Scale Saliency Model 

Gaurav Mandloi1 , Prof. Abhishek Raghuvanshi2,  

1PG Scholar, 
 2Associate Professor & Head, 

1,2Department of Information Technology, Mahakal Institute Of Technology 
Behind Air Strip, Dewas Road Ujjain(M.P)-456001 

Abstract— The data retrieval process needs a storage and 
search methodology to find the data according to the query 
inputs. The presented work is focused on the image data 
retrieval using the query inputs. There are two different kinds 
of input are frequently used for image search namely text or 
images. But the text query can be misguiding the search 
outcomes and search process but the query by image can be 
used for accurate data identification. Therefore the content 
based image retrieval technique is proposed for study using 
the image query inputs. The proposed content based image 
retrieval process need to identify the image contents using 
their valuable features by which the image and their 
properties. Therefore the image contents are evaluated using 
the edge histogram for shape feature extraction, grid color 
movement analysis is performed for color feature evaluation 
and the local binary pattern is estimated for texture analysis. 
These features are normalized and stored for extraction of 
image. Therefore the query image is also extracted for 
comparison and accurate image extraction. But for enhancing 
more the multi-scale saliency feature is also used with the 
feature extraction. These features are help to identify the 
image groups by which the noisy images are separated and 
only the good images are considered for image comparison 
and extraction. Additionally that features also helps to 
improve the time and space complexity by reducing the 
number of comparison during the KNN based images search. 
The implementation of the proposed technique is performed 
using JAVA technology and their performance is evaluated in 
different performance parameters i.e. precision, recall, f-
measures, time complexity, and space complexity. The 
obtained performance of the system shows the improved 
outcomes and accurate image retrieval as described in the 
query image. 

Keywords— image retrieval, multi-scale saliency model, 
content based image analysis, feature extraction, 
implementation  

I. INTRODUCTION 
In content based image retrieval techniques the term 

“Content-based" means the search made by analysing the 
contents of stored images in database rather than their 
associated text i.e. keywords, or other kind of descriptors. 
In this context the content may refers to colors, shapes, and 
textures features. Additionally, that can also include any 
other information that derived from image can be used as 
content of the image. The key reason behind development 
of CBIR is the limitation of text based image retrieval 
systems. Textual information about images can be easily 

searched using various existing technology, but this 
requires huge human efforts to describe image and their 
contents. Additionally due to lingual issues such as use of 
different words in different regions for description can also 
affect the performance of image search. Therefore search 
by text in image context is not much suitable. 

  Therefore in this presented work, the image search is 
performed using the query by image, and by the content 
based analysis of image data. The key reason behind to use 
the query by image is that an image describes better, their 
own content as compared to the descriptor or keyword. 
Thus first of all query image is produced over the retrieval 
system and their content features i.e. shape using edge 
detection technique, color using color movement technique 
and texture using the available binary pattern is estimated. 
In addition of for defining the domain of the given images 
the saliency features of the images are also recovered. By 
using these features the similar feature images are extracted 
from the data base. 

During the entire process the a significant amount of 
time complexity is required, thus in order to reduce the 
complexity of the retrieval system the implementation of 
the system is given in two major modules. In first the 
training process is performed in this process during the 
storage of images the features of images are evaluated and 
preserve the images with their feature vectors. On the other 
hand during retrieval of images only the query image 
features are evaluated and compared with the target images. 
This process reduces the time and space complexity 
effectively. Thus the following steps of work are included 
with the proposed work. 

The key aim of the proposed work is to enhance the 
image retrieval technique by enhancing the feature 
extraction form color images thus in order to make a 
positive effort on the image retrieval the following task are 
involved in the proposed work. 

1. Study of image retrieval techniques: in this
phase the different techniques of content based
image retrieval is studied and the most appropriate
techniques are observed with their functional
aspects to develop a new technique of image
retrieval.
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2. Study of different feature extraction techniques: 
in this phase the different image feature extraction 
techniques are studied by which the image contents 
are identified more accurately. 

3. Design and implementation of the enhanced 
image retrieval technique: in this phase a new 
technique of image retrieval by identifying the 
effective parameters are developed and designed. 

4. Performance study of the proposed image 
retrieval technique: in this phase the performance 
of the proposed approach is evaluated in terms of 
time and space complexity. In addition of the 
proposed model is also evaluated for finding the 
relevancy of image search thus precision, recall 
and f-measure is computed. 
 

This section provides the basic overview of the proposed 
work and the next section includes the proposed 
methodology of the system design. 

 
II. PROPOSED WORK 

The proposed methodology for finding the accurate image 
retrieval using query by image process is demonstrated in 
figure 1. In this diagram the two different processes first 
named as training and then searching of image is 
demonstrated. During the training process the image data is 
preserved in data with their unique identity and evaluated 
features, and in next phase the search operation is reported, 
where the user provide the input query as image and system 
perform the search or retrieval based on the previously 
evaluated properties. 
 
Input image: during training the system need some images 
on the database, therefore to store and manage huge amount 
of images in database the user provide image to store them 
in the system defined manner. Here the input image is 
provided by the users which further processed for store and 
retrieve them efficiently and accurately from the database. 
 
Pre-process image and allot a key: in further processes 
the images are identified using their unique identity thus in 
this phase the image is prepared for utilization of image 
thus the images are trimmed and a unique identifier is 
assigned to each input image. 
 
Feature extraction: the images are representation of real 
word objects and data using the mathematical models or a 
matrix of numerical data known as pixels. For retrieving 
the images from the database according to the objects 
available in the image that is required to identify the image 
features from the content of image. Thus here the image 
features are extracted namely shape, color and texture. In 
order to estimate the edge or shape feature from image the 
edge histogram technique is utilized, further for the 
obtaining the color features from image the color grid 
movement is analysed. And finally for extracting the image 
texture features from the target image the local binary 
pattern is used. 

 
Figure 1 Proposed System 

 
Feature database: the extracted image features are 
required to store in the data base for with their assigned 
identity. Therefore first the extracted features of image are 
normalized and then after stored in the feature database 
with their assigned identity as follows: 
For example the input image ݔ  is evaluated using three 
different feature extraction techniques namely edge features, 
color features and the texture, and their features are ܿݎ݈௫, 
݁݀݃݁௫ and ݁ݎݑݐݔ݁ݐ௫. For normalized image the image is 
defined as 
݁ݎݑݐ݂ܽ݁	݀݁ݖ݈݅ܽ݉ݎ݊ ൌ  ௫݁ݎݑݐݔ݁ݐ௫, +݁݀݃݁௫ ݎ݈ܿ

Image database: that is storage of image which contains 
just images with their newly assigned ID. 
Image refinement: the stored images and their features 
stored in the database and further the images are refined in 
two major groups:  

 Salience image 
 Cluttered images 

Query image: the search or retrieval of image required to 
provide a query to the search interface for process the query 
using the developed methodology of retrieval and extract 
the relevant images as defined in the query image. 
Therefore user provides a query image to the system for 
making search over the system. 
Pre-process image: the input query image is pre-processed 
again for normalizing the input image as query. 
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Extract features: after pre-processing of image and for 
identifying the available features or properties in image 
features namely shape, color and texture is evaluated and 
normalized features are prepared.  
Apply KNN: the normalized feature of the query image is 
now used to make comparison with the stored features in 
the database. Thus the query features are compared using 
the KNN technique for retrieving the similar feature images 
using the Euclidean distance. 
Ranked results: finally the extracted features based 
images are ranked according to the Euclidean distance 
outcomes and provided as the results or the search 
outcomes. 
In this section the primary effort is made to prepare the 
complete methodology for making accurate search over the 
image databases.  
The proposed technique is previously defined in two 
different phases and in this section the summarized step of 
data evaluation retrieval is reported. 
Input: input image I and the query image Q 
Output: list of images Ls 
Process: 

1. Read image I 
ݔ .2 ൌPre_process_image(I); 
3. ݁݀݃݁௫ ൌ  ሻݔሺ݉ܽݎ݃ݐݏ݄݅_݁݃݀݁
௫ݎ݈ܿ .4 ൌ  ሻݔሺ	ݐ݊݁݉݁ݒ݉_ݎ݈ܿ_݀݅ݎ݃
௫݁ݎݑݐݔ݁ݐ .5 ൌ  ሻݔሺ݊ݎ݁ݐݐܽ_ݕݎܾܽ݊݅_݈݈ܽܿ
௫݁ݎݑݐ݂ܽ݁_݀݁ݖ݈݅ܽ݉ݎ݊ .6 ൌ ݁݀݃݁௫  ௫ݎ݈ܿ 

 ௫݁ݎݑݐݔ݁ݐ
,௫݁ݎݑݐ݂ܽ݁_݀݁ݖ݈݅ܽ݉ݎሺ݊݁݃ܽ݉݅_݁ݎݐݏ .7 ܺሻ 
8. ܴ݁ܽ݀	݅݉ܽ݃݁	ܳ 
ݔݍ .9 ൌPre_process_image(Q); 
10. ݁݀݃݁௫ ൌ  ሻݔݍሺ݉ܽݎ݃ݐݏ݄݅_݁݃݀݁
௫ݎ݈ܿ .11 ൌ  ሻݔݍሺ	ݐ݊݁݉݁ݒ݉_ݎ݈ܿ_݀݅ݎ݃
௫݁ݎݑݐݔ݁ݐ .12 ൌ  ሻݔݍሺ݊ݎ݁ݐݐܽ_ݕݎܾܽ݊݅_݈݈ܽܿ
௫݁ݎݑݐ݂ܽ݁_݀݁ݖ݈݅ܽ݉ݎ݊ .13 ൌ ݁݀݃݁௫  ௫ݎ݈ܿ 

 ௫݁ݎݑݐݔ݁ݐ

݁ܿ݊ܽݐݏ݅݀ .14 ൌ
Euclidean	distanceሺ݊݁ݎݑݐ݂ܽ݁_݀݁ݖ݈݅ܽ݉ݎ௫,  ௫ሻ݁ݎݑݐ݂ܽ݁_݀݁ݖ݈݅ܽ݉ݎ݊

݁ܿ݊ܽݐݏ݅݀	݂݅ .15 ൏ 0.25 
16. Add to results list 
17. Else 
18. Return 
19. End if 
20. Return results list 

In this section the methodology and algorithm is presented 
in detail and in next section the performance analysis of the 
system is provided. 
 

III. PERFORMANCE ANALYSIS 
The implemented enhanced image retrieval technique is 
evaluated on the basis of the different experimental 
scenarios and different sets of data. The evaluated 
performance of the obtained system is described in this 
chapter with their evaluation and outcomes.  
 

A. Precision 
In any data retrieval or search applications the precision is a 
fraction of search results which is most relevant to the input 
query.  

 
Figure 2 Precision Rate 

The provided precision of the proposed content based 
image retrieval system are given using figure 2. This can be 
evaluated using the user feedback basis and can be 
evaluated by the following formula. 

݊݅ݏ݅ܿ݁ݎ

ൌ
	ݐ݊݁݉ݑܿ݀	ݐ݊݁ݒ݈݁݁ݎ ∩ ݏݐ݁݉ݑܿ݀	݀݁ݒ݁݅ݎݐ݁ݎ

ݏݐ݊݁݉ݑܿ݀	݀݁ݒ݁݅ݎݐ݁ݎ
 

The precision rate of the implemented system is described 
in the figure 2, the computed precision values are 
demonstrated using the Y axis of the given figure and the X 
axis of the figure shows the amount of training images in 
the database. According to the obtained results the 
performance of the proposed system is increases as the 
amount of data in database is increases. In addition of the 
precision rate is growing continuously as the similar kinds 
of images are also increases in data base.  
B. Recall 
In data retrieval application or the search application recall 
values are measured for accuracy measurement in terms of 
relevant document retrieved or relevant data obtained 
according to the input user query. This can be evaluated 
using the following formula. 

݈݈ܽܿ݁ݎ ൌ
ݐ݊݁݉ܿݑ݀	ݐ݊ܽݒ݈݁݁ݎ ∩ 	ݏݐ݊݁݉ݑܿ݀	݀݁ݒ݁݅ݎݐ݁ݎ

ݏݐ݊݁݉ݑܿ݀	ݐ݊ܽݒ݈݁݁ݎ
 

The figure 3 shows the recall values of the proposed image 
retrieval application. In order to represent the performance 
of the proposed image retrieval system the X axis contains 
the amount of images in database and the Y axis reports the 
obtained recall rate of the implemented system. According 
to the obtained results the performance of the proposed 
system is enhances as the amount of data is increases in the 
database. The retrieval accuracy with the increasing amount 
of data is also increases thus the proposed concept is 
adoptable for the image search applications.   
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Figure 3 Recall Rate 

 
C. F-measures  
The f-measures of the system demonstrate the fluctuation in 
the computed performance in terms of precision and recall 
rates. The f-measures of the system can be approximated 
using the following formula. 

ܨ െ݉݁ܽݏ݁ݎݑݏ ൌ 2.
݈݈ܽܿ݁ݎ	ܺ	݊݅ݏ݅ܿ݁ݎ
݊݅ݏ݅ܿ݁ݎܲ  ݈݈ܽܿ݁ݎ

 

 
Figure 4 F-Measures  

The figure 4 shows the performance of the system in terms 
of f-measures. To demonstrate the performance of the 
system the X axis shows the amount of data is placed in 
storage during experiments and the Y axis shows the 
obtained performance in terms of f-measures. According to 
the obtained results the performance of the system is much 
stable and enhancing in progressive manner as the amount 
of data base is increases. Thus the obtained results are 
adoptable and efficient for the image retrieval applications. 
 
D. Memory used  
The memory used sometimes also called the memory 
consumption or the space complexity. That amount of main 
memory required to execute a given algorithm with the 
amount of data is known as the memory consumption or 

space complexity of algorithm. The figure 5 shows the 
performance of the system in terms of space complexity, in 
this diagram the X axis shows the amount of data available 
in data base and the Y axis shows the amount of memory 
consumed in terms of KB (kilo bytes). According to the 
obtained results the performance of the system becomes 
consistent and not consuming more memory even when the 
amount of data to be process is increases in the database 
but that produces a small amount of effect in memory 
consumption. 

 
Figure 5 Space Complexity  

 
D. Time consumption 
The amount of time required to complete the retrieval task 
after providing input to the system is termed as time 
consumption of the algorithm. The time consumption of the 
proposed technique is given using figure 6. According to 
the demonstrated results the X axis contains the amount of 
images available in the database and the Y axis shows the 
amount of time consumed during the retrieval process in 
terms of milliseconds. According to the obtained results the 
performance of the system is fluctuating with the amount of 
data produced in the data base thus as the amount of data is 
increases the amount of comparison time is increases. 
therefore the outcomes of the retrieval system takes long 
time as the amount of data in database is increases.  

 
Figure 6 Time Complexity  
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IV. CONCLUSIONS 
 The implementation of the proposed image retrieval 
system using the saliency feature extraction for query by 
image technique is performed successfully. Additionally 
their performance is also evaluated based on their 
experimentations some facts are concluded that are 
reported in this chapter. Furthermore the future extension 
of the work is also included.  
A. Conclusion 
In this era of technology the need of data and computation 
is increases continuously. Each and every hand is mounted 
with the new generation gadgets and smart devices. 
Additionally these devices are internet enabled thus user 
continuously search data from the internet and other 
sources of data. Due to this the need of multimedia contents 
i.e. image and video contents are also increases by these 
users. There are two kinds of methods are popular for 
making search text based techniques and content based 
techniques. The text based techniques are working on the 
basis of text and description associated with these 
multimedia data but the content based techniques are 
finding the contents that are actually hidden in the 
multimedia data. Therefore the content based techniques 
are much effective then the text based techniques. 
In this presented work the content based technique is 
studied in detail and using the available image features i.e. 
shape, texture and color distribution the images are 
searched. In addition of that for improving the quality of 
image search the method is extended with the saliency 
features computation. That technique helps to group the 
similar image contents in a group, in addition of the 
proposed technique is works on the basis query by image 
technique thus that make more promising outcomes from 
the retrieval. 
The implementation of the proposed technique is 
performed by the JAVA based technology and their 
performances in different performance parameters are 
evaluated. These performance parameters and obtained 
outcomes are summarized using the given table 1.  
 
S. No. Parameters Remark 

1 Precision  

The obtained precision rate is 
effective and improving as the 
amount of data is increases in 
database  

2 Recall  
The recall rate is also improving 
with the amount of data in 
database  

3 f-measures  

That provides the much stable rate 
of increment thus the performance 
of the proposed technique is 
stable and less fluctuating  

4 Space complexity  

The space complexity is not much 
fluctuating and also not much 
affected by the amount of data to 
be process 

5 Time complexity  
Time complexity is effectively 
increases with the amount of data 
to be compare  

Table 1 Performance Summary 

According to the obtained results the performance and 
relevancy of the proposed technique is adoptable due to 
less fluctuating accuracy in terms of precision, recall and f-
measures. Additionally the method produces the less time 
and space complexity.   
B. Future work 
The proposed technique is implemented successfully and 
their performance in different parameters are estimated, 
according to results the performance of the proposed 
technique is adoptable and efficient thus the following 
expected extensions are possible with the proposed method 
extension. 

1. The computational complexity in terms of time 
complexity is required to enhance because the 
time complexity of the system is increases with 
the amount of data  

2. The presented work is only works for the image 
based query for similarity computation that can 
also be implemented for text based query 
processing 

The method can also be extended with the semantic 
annotation based techniques for improving the image 
retrieval performance for text based processing. 
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