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ABSTRACT 

 
Nowadays, with the rapid development of medical imaging technology and information technology more and more medical 

images are available. Medical image retrieval plays increasingly important role in medical applications. Content-based medical image 

retrieval poses unique challenges due to the unique characteristics of medical images. The popularity of image, knowledge is 

represented in the form of image. The increasing fame of image management effective image retrieval technique is needed. In this 

world of ever emerging technology, medical imaging has grown by leaps and bounds, although it is still emerging as a full grown arena 

of invention and research. This paper deals with the various aspects of medical imaging. With the growth of computers and image 

technology, medical imaging has greatly influenced the medical field. This paper is a tutorial review of the medical image processing. 

 

Keywords: Content-based image retrieval (CBIR), information retrieval (IR),  

 

1.INTRODUCTION 
 

In a standard CBIR, the system in medical is delicate unlikeness between medical images for matching. Thus one of the 

challenges differentiating medical CBIR from general purpose multimedia applications is the granularity of classification; 

this granularity is closely related to the level of invariance that the CBIR system should guarantee. In addition, computer-

derived features that may not be easily discerned by humans may also be useful. 

 

Thanks to the technical advances in diverse modalities such as X-ray, computed tomography (CT), and MRI, and their 

common use in clinical practice, the number of medical images is increasing every day. These medical images provide 

essential anatomical and functional information about different body parts for detection, diagnosis, treatment planning, and 

monitoring, as well as medical research and education. Exploration and consolidation of the immense image collections 

require tools to access structurally different data for research, diagnostics, and teaching. Picture archival and communication 

systems provide the hardware and software for the storage, retrieval, and management of radiological images [1]. However 
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such systems use the patient information, and/or modality to index and search the images; the content of the image is not 

utilized. Content-based image retrieval (CBIR) systems [2]–[7] for medical images are important to deliver a stable platform 

to catalog, search, and retrieve images based on their content. 

 

Although several CBIR projects exist for radiology [8]–[10] and several other projects are underway, there is an acute need 

for a comprehensive and flexible CBIR system for microscopic images with direct implications for the field of pathology and 

cancer research. Microscopic images present novel challenges because they are large in size .It demonstrate high degree of 

visual variation due to large variation in preparation (e.g., staining, thickness), and  show huge biological variation. 

Therefore, a well-designed CBIR system for microscopic images can be extremely useful resource for cancer research, 

diagnosis, prognosis, treatment, and teaching. In other words, such a system can assist pathologists in their diagnosis and 

prognosis and potentially help to reduce inter- and intra reader variability in clinical practice for the diseases, especially those 

with complicated classification It help cancer researchers in better understanding of cancer development, treatment 

monitoring, and clinical trials, and train future generation of researchers by providing consistent, relevant and always 

available support and assistance.  

 

2.CONTENT BASED IMAGE RETRIEVAL SYSTEMS 
 

Content-Based Image Retrieval (CBIR) emerged in the early 1990s mainly to index color photographs. In this approach, 

images are represented by a vector in a feature space and a similarity measure between images is defined from a distance in 

the feature space. Figure 1 presents the general architecture of CBIR systems. Given a query image, such a system extracts its 

feature vector and then compares it to those of the images stored in the database. This way, it can rank images of the database 

according to the distance of their feature vector to the query one. This ranking is the query result. 

                                
Figure 1: Content based image retrieval Architecture 

 

3. MEDICAL CBIR 
 

Despite CBIR developments, medical images are very particular and require a specific design of CBIR systems. There exists 

a large number of medical image acquisition devices among which computed tomography scanners (CT), magnetic resonance 

imagers (MRI), ultrasound probes (US) and nuclear imagers are the most widely used. They provide images with very 

different properties in terms of resolution, contrast, and signal to noise ratio. They are highly specialized and they produce 

images giving very different information on the human body anatomy and physiology. Inside one modality, the tuning of an 

image may lead to significantly varying images (e.g. an MRI may be used for acquisition of completely different anatomical 

and functional information). Although the need is clearly identified, the difficulty to develop medical image indexing and 

retrieval tools is due to several factors. 

 

As notice, the medical image retrieval must often be processed according to pathology bearing regions which are precisely 

delimited on the images and could not be automatically detected in the general case. Moreover, low level features like color, 

texture or shape are not sufficient to describe medical images. As a consequence, medical CBIRs require a high level of 
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content understanding and interpretation of images, which implies their automatic segmentation. Finally, a high level of 

query completion and accuracy is required by such systems to make them reliable from a clinical point of view.  

 

4. RELATED WORK 
 

Most of the commercial search engines (e.g., Google, Yahoo!, Bing Image Search) are built around a semantic search, i.e., 

the user needs to type in a series of keywords and the images in those databases are also annotated using keywords; the match 

is accomplished primarily through these keywords. CBIR systems have been developed in the recent years to organize and 

utilize the valuable image sources effectively and efficiently for diverse collections of images. Most of the recent CBIR 

systems in biomedicine [5], [8], [9] are designed to classify and retrieve images according to the anatomical categories of 

their content, i.e., head or chest X-ray images or abdominal CT images..  

 

In another study [21], expectation-maximization algorithm was used to generate clusters of block-based low-level features 

extracted from radiographic images. Then, the similarity between two clusters was estimated as a function of the similarity of 

both their structures and the measure components. Pourghassem and Ghassemian [22] proposed a two-level hierarchical 

medical image classification method. The first level was used to classify the images into the merged and nonmerged classes. 

They tested their algorithm on medical X-ray images of 40 classes. Although this is a two-level hierarchical classification, it 

is different from our approach because only the merged classes were evaluated in the second level to be classified with 

multilayer perceptron (MLP) classifiers into 1 of 40 classes. Traditional indexing and search strategies used in radiological 

systems are not directly applicable in the context of digital microscopy since it is not obvious how to define a primary key or 

major anatomical structure for such images. To complicate things further, most known structures (e.g., cells, its components, 

tissue, etc.) are much more complex and require more detailed analysis than that would be needed at the higher resolutions 

and scale of radiological images. The feature extraction from microscopic images is also challenging because these images 

are composed of varying textures, overlapping structures, and different cell constituents even for the same disease types. In 

the last decade, a few CBIR systems for the microscopic images have been developed for clinical use [6], [7].  

 

Mehta et al. designed a region-specific retrieval system based on sub image query search on whole-slide images by extracting 

scale invariant features on the detected points of interests and 80% of match was achieved with the manual search for prostate 

H&E images [23] in the top five searches. In another study, image-level retrieval of four special types of skin cancer [24] was 

performed by constructing a visual word dictionary using a bag-of-features approach in order to represent a relationship 

between visual patterns and semantic concepts.  

 

Zheng et al. [6] proposed a CBIR system based on the weighted similarities of four feature types such as color histogram, 

image texture, Fourier coefficients, and wavelet coefficients. The retrieval performance of their system was tested using 

agglomerative cluster analysis for different pathology image categories and the best retrieval performance was observed for 

prostate query images. 

 

Most of the CBIR approaches designed for microscopic images have their own specific application area, specific feature 

extraction technique, or a specific similarity measure for the evaluation.  

                               

 

5. CONTENT BASED IMAGE RETRIEVAL SYSTEMS IN MEDICAL 
 

Although content-based image retrieval has frequently been proposed for use in medical and medical image management, 

only a few content-based retrieval systems have been developed specifically for medical images. 

 

5.1. IRMA (Image Retrieval in Medical Applications) 

The IRMA system splits the image retrieval process into seven consecutive steps, including categorization, 

registration, feature extraction, feature selection, indexing, identification, and retrieval. This approach permits 

queries on a heterogeneous image collection and helps identify images that are similar with respect to global 
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features. The IRMA system lacks the ability for finding particular pathology that may be localized in particular 

regions within the image.  

 

5.2.   NHANES II 

NHANES II is a program of studies designed to assess the health and nutritional status of adults and 

children in the United States. This system contains the Active Contour Segmentation (ACS) tool, which allows the 

users to create a template by marking points around the vertebra. The NHANES interview includes demographic, 

socioeconomic, dietary, and health-related questions. The examination component consists of medical, dental, and 

physiological measurements, as well as laboratory tests administered by highly trained medical personnel. 

 

5.3. Yottalook 

Yottalook performs multilingual search in thirty three languages to retrieve images from peer-reviewed 

journal articles on the Web . This website provides intelligent search capabilities to look for peer-reviewed radiology 

content including journals, teaching files, CME, etc. This search engine is optimized to be used as a decision support 

tool at the time if interpretation when you need the information quickly. It uses semantic ontology of medical 

terminologies that not only identifies synonyms of terms but also defines relationships between terms to expand the 

search results [12]. 

 

5.4.  iMedline 

iMedline is a multimodal search engine. Build tools employing a combination of text and image features to 

enrich traditional bibliographic citations with relevant illustrations, as well as with patient-oriented outcomes from 

the literature. Improve the retrieval of semantically similar images from the literature and from image databases, 

with the goal of reducing the "semantic gap" that is a significant hindrance to the use of image retrieval for practical 

clinical purposes [13]. 

 

5.5.  Fire 

Fire (flexible image retrieval engine) [15] system handles different kinds of medical data as well 

nonmedical data like photographic databases [16]. In FIRE, different features are available to represent images . In 

this system query by example image is implemented using a large variety of different image features that can be 

combined and weighted individually and relevance feedback can be used to refine the result [16]. A weighted 

combination of these features admits very flexible query formulations and helps in processing specific queries. 

 

5.6.  RedLex 

RadLex (Radiology Lexicon) is a controlled terminology for radiology-a single unified source of radiology 

terms for radiology practice, education, and research. RadLex enables numerous improvements in the clinical 

practice of radiology, from the ordering of imaging exams to the use of information in the resulting report [17]. 

 

5.7.  ASSERT 

ASSERT (Automated Search and Selection Engine with Retrieval Tools) a CBIR system for the domain of 

HRCT (High Resolution Computed Tomography) images of the lung with emphysema-type diseases. Furthermore, 

the visual characteristics of the diseases vary widely across patients and based on the severity of the disease. In fact, 

the physicians decide on a diagnosis by visually comparing the case at hand with previously published cases in the 

medical literature. System combines the best of the physicians' and computers' abilities. It uses the computer's 

computational efficiency to determine and display to the user the most similar cases to the query case. [5]. 

 

7. FUTURE VIEW 
 

Evaluation of CBIR systems has been a particularly difficult issue, with precision and recall measures frequently being used, 

but with a “ground truth” which may reflect a high degree of variability in expert opinion. The crucial threshold for medical  

CBIR system evaluation remains, of course, not a quantitative mark defined in the engineering environment, but the degree 

of usefulness to the biomedical community in such systems becoming truly valuable aids in clinical and research problem-

solving. 
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It is common for engineering groups engaged in CBIR development to express a desire for closer collaboration with the 

medical community. It is less common to propose solutions for bridging this collaboration gap. We suggest more proactive 

steps to expose CBIR tools to the medical community as an effort to help overcome this problem. This entails both (1) 

understanding the types of biomedical problems for which CBIR can potentially have a clinical or research impact, and (2) 

tailoring tool interfaces to operate in the “patient-centric” mode of the medical environment; with the appropriate balance of 

simplicity and power, as judged by the medical user; with labeling and terminology appropriate for the medical user; and 

with interface capabilities for importing and exporting information from other data sources that are important to the medical 

user. 

 

8. CONCLUSION 
 

Image data plays vital role in every aspects of system such as social networking, Google image search, vide news, video 

entrainment, medical image. Several of the method proposed has been designed to implement for content based image 

retrieval techniques. This paper presented various existing content based image technique proposed by researchers. Most of 

the method described here tested on different techniques it provide different result. A promising direction for future research 

is to see new generation retrieval system that produce effective result based on users query. 

 

     REFERENCES 

 

[1] R. H. Choplin, J. M. Boehme, and C. D. Maynard, “Picture archiving and communication systems: An overview,” 

Radiographics, vol. 12, no. 1, pp. 127–129, 1992. 

[2] H. Muller, N. Michoux, D. Bandon, and A. Geissbuhler, “A review of content-based image retrieval systems in 

medical applications clinical benefits and future directions,” Int. J. Med. Informat., vol. 73, no. 1, pp. 1–23, 2004. 

[3] W. Hsu, L. R. Long, and S. Antani, “Spirs: A framework for content-based image retrieval from large biomedical 

databases,” Stud. Health Technol. Informat., vol. 129, no. Pt. 1, pp. 188–192, 2007. 

     [4]  H. L. Tang, R. Hanka, and H. H. S. Ip, “Histological image retrieval based on semantic 

           content analysis,” IEEE Trans. Inf. Technol. Biomed., vol. 7, no. 1, pp. 26–36, Mar. 2003. 

     [5]   C.-R. Shyu, C. E. Brodley, A. C. Kak, A. Kosaka, A. M. Aisen, and L. S. Broderick,  

          “Assert: A physician-in-the-loop content-based retrieval system for HRCT image 

          databases,” Comput. Vis. Image Understand., vol. 75, no. 1–2, pp. 111–132, 1999. 

[6] L. Zheng, A. Wetzel, J. Gilbertson, and M. Becich, “Design and analysis of a content-based pathology image 

retrieval system,” IEEE Trans. Inf. Technol. Biomed., vol. 7, no. 4, pp. 249–255, Dec. 2003. 

[7] L. Yang, O. Tuzel,W. Chen, P.Meer, G. Salaru, L. Goodell, and D. Foran, “Pathminer:Aweb-based tool for 

computer-assisted diagnostics in pathology,” IEEE Trans. Inf. Technol. Biomed., vol. 13, no. 3, pp. 291–299, May 

2009. 

[8]  S. A. Napel, C. F. Beaulieu, C. Rodriguez, J. Cui, J. Xu, A. Gupta, D. Korenblum, H. Greenspan, Y. Ma, and D. L. 

Rubin, “Automated retrieval of ct images of liver lesions on the basis of image similarity: Method and preliminary 

results.,” Radiology, vol. 256, no. 1, pp. 243–252, 2010. 

[9]  M. M. Rahman, P. Bhattacharya, and B. C. Desai, “A framework for medical image retrieval using machine 

learning and statistical similarity matching techniques with relevance feedback,” IEEE Trans. Inf. Technol. Biomed., 

vol. 11, no. 1, pp. 58–69, Jan. 2007. 

[10] C. Akgul, D. Rubin, S. Napel, C. Beaulieu, H. Greenspan, and B. Acar, “Content-based image retrieval in radiology: 

Current status and future directions,” J. Digital Imag., vol. 24, no. 2, pp. 208–222, Apr. 2011. 

[11] R. Baeza-Yates and B. Ribeiro-Neto, Modern Information Retrieval, 1
st
 ed. New York: Addison Wesley, May 1999. 

[12] www.isradiology.org/education/yottalook/default.htm . 

[13] http://archive.nlm.nih.gov/ridem/iti.html 

[14] C.J. McDonald, “Medical Heuristics: The Silent Adjudicators of Clinical Practice”, Ann. Intern. Med., Vol. 124, pp. 

56-62, 1996. 

[15]  http://thomas.deselaers.de/fire/ 

http://archive.nlm.nih.gov/ridem/iti.html


International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org, editorijaiem@gmail.com  

ISSN 2319 - 4847 

Special Issue for National Conference On Recent Advances in Technology and Management for 

Integrated Growth 2013 (RATMIG 2013) 
 

Organized By: GNI Nagpur, India 
 

[16] T. Deselaers, “Features for Image Retrieval”, Dissertation, Aachen, Germany, Rheinisch-Westfalische Technische 

Hochschule Aachen, 2012. 

[17] http://rsna.org/ 

[18] A.M. Aisen, et al., “Automated Storage and Retrieval of Thin-Section CT Images to Assist Diagnosis and 

Preliminary Assessment”, 2003. 

[19] N. Mehta, R. S. Alomari, and V. Chaudhary, “Content based sub-image retrieval system for high resolution 

pathology images using salient interest points,” Int. Conf. Proc IEEE EMBS, vol. 1, pp. 3719–3722, 2009. [20] A. 

CruzRoa, J. Caicedo, and F. Gonzlez, “Visual pattern analysis in histopathology images using bag of features,” in 

Progress in Pattern Recognition, Image Analysis, Computer Vision, and Applications, 2009, pp. 521–528. 

[20] D. Iakovidis, N. Pelekis, E. Kotsifakos, I. Kopanakis, H. Karanikas, and Y. Theodoridis, “A pattern similarity 

scheme formedical image retrieval,” IEEE Trans. Inf. Technol. Biomed., vol. 13, no. 4, pp. 442–450, Jul. 2009. 

[21] H. Pourghassem and H. Ghassemian, “Content-based medical image classification using a new hierarchical merging 

scheme,” Comput. Med. Imag. Graph., vol. 32, no. 8, pp. 651–661, 2008. 

[22] L.G. Shapiro, G.C. Stockman, “Computer Vision”, The University of Washington, 2000. 

 

http://rsna.org/

