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Abstract - The ‘Content Based Image Retrieval’ (CBIR) is a well-known image retrieval system. It has become more popular 

in recent decades due to its large image datasets. This paper provides a detailed interactive CBIR system for comparing 

various similarity metrics. Similarity metrics are usually distance metrics that can measure the closeness of the image 

features. Image retrieval is implemented as user interactive, where users can select various similarity measures for 

comparison. This interactive or graphical system allows six distance metrics on retinal image retrieval. The reported results 

confirm that the implemented system performs well. 
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1. Introduction  
The info highway has made communication and storage 

of large images easier. This opens the research door for 

image processing and retrieval. The classical image retrieval 

techniques are based on textual description, which is 

inefficient for such a vast dataset. The existing high 

computing facilities gave birth to Content Based Image 

Retrieval (CBIR). Based on the photos’ content, the CBIR 

system retrieves the pertinent images from the bulky 

pictures. The CBIR techniques are prevalent since the 1990s 
[1-4]. The CBIR examines the pictures found on the 

“content” of images, viz. colour, shape, and structure [5-7]. 

The CBIR system is widely used, and much work is seen in 

the literature [1-7]. 

Further, the work presented in [8-10] shows how the 

images are retrieved visually. The strategies presented are 

either partial to specific applications or capabilities. Thus, 

there is a requirement for a Graphical User Interface (GUI) 

that can facilitate image retrieval for comprehensive 

comparison. The core phases of any CBIR system are image 

retrieval methods [11, 12] and similarity measuring metrics 

[13]. However, the similarity measuring metrics are 
superficial to implement but show a significant role in the 

CBIR system [13].  

This paper implements a CBIR system for compressive 

comparison among the six well-known similarity metrics. 

Further, this paper implements a simple and easy GUI tool 

for similarity metrics comparison. The GUI will be beneficial 

for visual execution and viewing the results. Additionally, it 

will be handy enough to retrieve the images. The GUI 

presented in the paper has fixed the image retrieval methods 

to colour-based histograms and gives selection options 

among various similarity measures. The retinal images image 
dataset used for comparison is taken from [31]. The 

outcomes are shown as numerical values and graphical forms 

for the implemented system for a comprehensive 

comparison. The paper is organised in the following pattern: 

Section 2 gives the CBIR system and literature review, and 

Section 3 shows the implementation of CBIR and its GUI 

counterpart. Section 4 presents the results and is concluded 

in Section 5.  

2. CBIR System and Literature Review  
The basic working of the CBIR system and related 

literature reviews are included in the following sections. 

2.1. CBIR System 

The CBIR system takes the query image and extracts the 

features. Similarly, it extracts the features of all the images 

from the database and constructs the feature database. Then, 

it searches for photos from this database, similar to query 

images.  

The CBIR system explained in Figure  1, has two major 
sections: feature extraction and matching the features. The 

feature extraction methods extract the image features based 

on their content. Various methods include colour-based, edge 

histogram-based, K-means etc. The second phase, 

responsible for matching and indexing the features for 

retrieval, is essential and critical.  
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Fig. 1 CBIR basic system 

2.2. Literature Review 

Detailed information on CBIR and its types can be found 

in [14]. In [14], authors have presented various retrieval 
methods, such as colour, histogram, statistical, and ‘texture-

based’ methods. The authors’ work in [14] has further shown 

the “hybrid” feature abstraction to improve the image 

retrieval speed of the CBIR. The research in [15] has 

classified the CBIR system into three categories. They are 

based on image colour, shape logic, and abstract features 

[15]. The detailed work on the CBIR system can be found in 

[16]. The work in [17] explains the complex, comprehensive 

analysis of distance metrics over image retrieval in the CBIR 

system. Similarly, the literature on retrieval methods and 

similarity measures can be found in [11-13].  

The work presented in [18] explains the CBIR system 
with enhancement based on averaging colour technique. 

Further, the authors in [18] compared mean-based and 

central tendency image retrieval methods. The complete and 

detailed survey can be found in [19]. The detailed CBIR 

based on the image histogram is explained in [20].  

The image histogram represents the detailed distribution 

of the colour in an image. The image ‘histogram’ may be 

formed from any combination of colours, but the 

predominant is RGB or HSV [21, 22]. The histogram shows 

the distribution of colour data of an image [23-26]. A 

detailed survey and advancements in ‘Content Based Image 
Retrieval’ can be found in [27]. The work presented in [27] 

shows the working of CBIR and the work done on CBIR 

with advancements till 2016. The work presented in [28] 

shows how various image retrieval processes can efficiently 

retrieve labelled and unlabelled images.  

Further, the authors in [28] submit a detailed literature 

review on retrieval of unlabelled images and give directions 
for improving the CBIR system. The work presented in [29] 

surveys analyses and compares CBIR methodologies. This 

work [29] further develops low-level feature extraction 

methods and similarity measures. The authors in [30] 

explain CBIR systems with known image features with 

different weight assignment methods. They have given the 

direction for automated CBIR for new challenges. The GUI 
is implemented in [32] but is limited only to Euclidean 

distance. The work in [33] also shows the GUI 

implementation specific to the medical domain. 

3. Proposed Interactive CBIR System 
This paper proposes an interactive CBIR system. The 

proposed strategy implements the interaction using a 

Graphical User Interface (GUI). The system is suggested 
since it is learned from the literature that there is a 

requirement for a GUI system for a comprehensive 

comparison. The tool presented is simple; the user can 

retrieve the images visually. This eliminates the requirement 

of having complex code for execution.  

Further, the similarity measuring metrics are an essential 

phase in any CBIR system for image retrieval. Considering 
the above issues, the authors have developed an interactive 

GUI to compare various similarity measures 

comprehensively. The well-known methods of feature 

extraction, the histogram-based approach and its 

enhancement can be found in [18, 21, 22]. There are works 

available for GUI-based CBIR, like in [8-10]. Further, the 

works on similarity measure comparison are also found in 

[11, 12]. However, there is a need for a GUI-based 

interactive system so that users can select several similarity 

metrics and see the results visually.  

The feature extraction strategy used in the proposed 

system is based on RGB image histogram. The user is given 

interactive means for selecting one similarity metric among 

well-known metrics for matching and indexing. All the 

comparisons are validated over a well-known retinal dataset 

[31]. This is implemented to ensure that the comparisons are 

fair.  

Figure 2 shows the detailed proposed system; it has 

options for selecting a query image and all dataset images. 

Since the image retrieval method is fixed to an RGB 

histogram, the proposed system does not give explicit 

options for our selection. The detailed figure with options 

explored is shown in Figure 3. This figure shows the option 

of selecting query images, images from the dataset and 
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selection of similarity metrics. After selecting all the options, 

the applications will be executed, and the results will be 

given. 

After all the selections through options, the complete 

code is executed by pressing the GUI’s start retrieve button. 

The proposed can display the selected query image with its 
category as the label. Further, the sixteen closest retrieved 

are shown in the exact figure. The retrieved images are also 

labelled with their category, which helps to visualise the 

retrieval efficiency by only looking at the central figure. For 

a fair comparison, the authors have implemented the same 

application that can be executed through the command 

prompt. The results generated by the proposed interactive 
CBIR can be fairly compared with classical applications with 

similar options.  

 
Fig. 2 Interactive CBIR system 

 
Fig. 3 Interactive CBIR system with options  
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4. Results and Discussion 
The proposed interactive CBIR system is implemented 

in Matlab 2021 on Windows 11 OS over an I3 processor with 

a 2.5GHz frequency. The large set of “retinal images” is 

taken from [31], which have four distinct images for four 

retinal diseases. Normal, Glaucoma, Diabetic Retinopathy 

and Cataract.  

The widespread similarity measuring distance metrics 

viz. Euclidean, Manhattan, Canberra, Bray-Curtis, Square 

Chord and Chi-Squared. The detailed definitions of these 

metrics are given in the following equations.  
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Fig. 4 Normal retina and Euclidean distance with CBIR System 

Authors have recorded results of four different retinal 

from both the systems said above. To save space and clarify, 

only four figures for four diseases with one similarity 

measure are shown from Figures 4 to 7. These result figures 

are generated from the Interactive GUI CBIR system. 

However, the numerical results of all the options are shown 
in Table 1.  

 

 

 
 

 

 

 
 

 

 
 

 

 
Fig. 5 Glaucoma retina and Euclidean distance with CBIR System 

 

 
 

 

 
 

 

 
 

 

 

 
 
 

Fig. 6 Diabetic retinopathy and Euclidean distance with CBIR System  

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 7 Cataract retina and Euclidean distance with CBIR System 
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Table 1. Relevant retrieved images with GUI 

 Normal Glaucoma Diabetic Cataract 

Euclidean 11 2 11 8 

Manhattan 11 2 13 8 

Canberra 10 5 14 9 

BrayCurtis 10 5 14 9 

Squarechord 11 7 11 9 

Chi-Squared 12 5 12 10 

 

Table 2. Relevant retrieved images with classical application 

 Normal Glaucoma Diabetic Cataract 

Euclidean 12 3 11 8 

Manhattan 11 2 13 8 

Canberra 10 5 14 9 

BrayCurtis 10 5 14 9 

Squarechord 11 7 11 9 

Chi-Squared 12 5 12 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 8 Normal retina and Euclidean distance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9 Glaucoma retina and Euclidean distance 
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Fig. 10 Diabetic retinopathy and Euclidean distance 

 

 
 

 

 

 

 

 

 

 

Fig. 11 Cataract retina and Euclidean distance 

The figures from Figure 8 to Figure 11 show results 

achieved by classical applications developed for comparison. 

Similarly, Table 2 shows the corresponding numerical 

results.  

From these figures and tables, it can be witnessed that 

the interactive GUI methods for image retrieval perform 

comparably. Further, it is observed that almost all the 
mentioned similarity matrices do well for retinal disease 

detection. However, except for Glaucoma, all the other 

diseases can be efficiently recognised and retrieved by all the 

mentioned similarity metrics. 

5. Conclusion  
This paper proposes an interactive GUI-based CBIR 

system. The proposed GUI is validated for a comprehensive 

comparison of various similarities measuring metrics. These 

assessments are carried out to detect multiple retinal 

diseases. The results produced in images retrieved and 

corresponding numerical values confirm that the proposed 

GUI performs equally well compared to classical 

applications. Further, it can be concluded that such GUI-

based applications will benefit any user, whether domain-
specific or general researcher.  
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