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Abstract 

 

In the last decade, the application of content-based image retrieval (CBIR) system has raised in the 

medical field such as medical imaging, crime prevention. The first content-based image retrieval 

system was introduced in 1990s. The content-based image retrieval (CBIR) system tried to overcome 

the problem of retrieving images automatically from a large database based on the different features 

such as shape, color and texture. This aim of this paper is to review some achievements of content-

based image retrieval system in the medical applications. 

 

Keyword: Content-Based Image Retrieval (CBIR), Medical Application, Image Retrieval.  

I. Introduction 

 

This section presents a short introduction to content-based image retrieval (CBIR) systems and its 

history. During the past 10 years, content-based image retrieval has advanced remarkably in the field 

of computer vision such as medical imaging, geographical information, crime prevention, education 

and training, personal photos, and etc. [1]. The initial content-based image retrieval system was 
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presented in the early 1990s to address the problem of retrieving relevant images from the image 

database [2].  

Retrieval of images in the CBIR system is based on the various visual features. The first version of 

CBIR system was based on the query by image and measures the similarity for retrieving the images 

from database [3]. 

Later CBIR systems combined related feedback to increase query formulation by changing the query 

source. The main contribution of CBIR systems is the accurate retrieval of images from the large 

database based on specific features such as texture and shape. Figure 1 presents the general 

framework of content-based image retrieval (CBIR) systems. The following section briefly explains the 

history of medical CBIR system. 

 

A.  History of Medical CBIR  

 

The query by image content (QBIC) system was developed by IBM in the early 1990s as one of the 

initial methods in content-based image retrieval (CBIR) [4]. Relevant images were retrieved from 

database by comparing the numerical feature or signature of the sample with numerical feature of 

images in repository. At the beginning, CBIR have covered the images within huge volumes of 

photograph [5]. The features of images were achieved from shape, texture and color.  

Muller [6] conducted a comprehensive review of studies of CBIR system in medical application. The 

initial computer-aided diagnosis (CAD) CBIR method in medical process was limited to  application  

like radiographs of spine, magnetic resonance imaging (MRI) of the head, photography of the skin, 

microscopy. Table 1 shows a list of these applications. Based on research medical image feature 

included geometric and spatial data [7,8]. 

The physician describes the pathological region of interest (ROI) manually by using the selection 

engine and automatic search when a sample image is entered into the database [9]. However, manual 

annotation is inaccurate, time consuming and irreproducible [10]. Other approaches such as IBrowse 
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and KMeD have started to improve since 10 years ago.  The general structure of medical content-

based image retrieval systems are based on GNU image searching tool (MedGIFT) and also image 

retrieval in medical applications (IRMA) research that was developed in 2001 and 2002 respectively 

[11,12].  

The rest of this paper is organized as follows: section 2 describes the visual features used in CBIR 

systems; section 3 describes the medical applications of Content-Based Image Retrieval, and lastly 

the conclusion of this work is presented in section 4. 

 

II. Visual features used in CBIR 

 

To assemble an appropriate index to the image database and making a CBIR index starts by 

extracting the appropriate visual features from the database is the most significant process in CBIR 

systems. The visual features are the basic element in the CBIR systems. These visual features 

include primitive classification such as color or logical features and shape. Furthermore, some CBIR 

systems used segments and local features like Blobworld [23]. In general, the CBIR systems try to 

use the best visual features to show different type of images for efficient retrieval.   

 Color 

Color is the most used feature in content-based image retrieval (CBIR) system [24] because color is 

simple and straightforward. Red, Green and Blue (RGB) model is the most generally familiar color. 

However, Hue, Saturation, Value (HSV) and Hue, Lightness, Saturation (HLS) spaces are more 

effective [25]. There are some methods to show color in CBIR system such as color coherence 

vector, color histogram, color correlogram, in which color histogram is the most well-known 

method.  

Texture 

There is no unique way to define texture. Each researcher has his own special definition. Texture is 

typically defined as the natural feature of the surface like skin, bricks or wood [26]. Figure 2 shows 
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some sample of texture.  Texture is extract of pixels and area from contrast to color that is extracted 

of the pixel.   

Local Features 

Local feature is achieved with the segmentation of image into small blocks of pixels. Local features 

define the image with more details [27]. Hence, in some CBIR systems, local features obtained 

qualified results of classification.  

Global Features 

Global features provide a schema of the image as a whole in content-based image retrieval systems. 

The benefit of global features is the ability to extract and match in high speed. Some CBIR systems 

use global shape or color features to define the overall idea of the images [28].  

Pixel Value  

Pixel value is one of the simpler models of image features and it is the most direct technique for 

comparing query in data base. Pixel value often does not achieve adequate result to compare two 

images [29]. However, pixel value provides good results when images are simple and there are few 

character recognition or for classification of two similar images in medical samples.   

Segmentation 

The CBIR systems for extracting some local features like shape, color or images used the technique 

of segmentation for preprocessing [30]. Segmentation divides the images into different regions. 

Figure 3 shows the sample of image segmentation.     

 

III. Medical Applications of Content-Based Image Retrieval 

 
This part of the study discusses the application of medical content-based image retrieval in the three 

following sections: PACS/Health Database Management; Computer-Aided Diagnosis, Medical 

Research, Education, and Training. 
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PACS/Health Database Management 

The medical committee  developed  the Content-based image retrieval  involving the picture 

archiving and communication systems (PACS) [31]. The main aim of PACS is to merge interface 

and imaging modality with information system section and clinic to control the repository and access 

level of radiologist, specialist and physicians to the images. PACS system provides search facilities  

to request images efficiently.  

 

 Computer-Aided Diagnosis 

The computer-aided diagnosis was proposed to support clinical decision making. Case-based 

reasoning is one of the better known clinical decision-making methods. It is a technique to search for 

previous solutions similar to the currents one and apply those solution to solve current problems 

[32].   

Medical Research, Education, and Training 

Medical Research is to provide the images with similar pathological domains and to investigate the 

association for the researchers. It means that medical research is useful for any project that needs the 

collection of images and to look for the images with similar contents. Furthermore, content-based 

image retrieval systems facilitate gathering of images for reports, papers and medical books for 

educational atlas when a person is collecting images based on the features’ similarity [33].  

 

IV. Conclusion 

 

This study provides a short overview of content-based image retrieval (CBIR) and its application in 

medicine. It concludes that CBIR techniques are critical to development in medical systems. CBIR is 

a significant topic in information technology because of its ability to retrieve relevant visual 

information. CBIR retrieves the images based on various image features such as color, shape, texture 

or local and global features. CBIR is a very useful tool in searching and retrieval of images from 

large image database. 
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