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Abstract- Content based image retrieval (CBIR) is the application of computer vision. It is the technique to the image retrieval problem also
known as query by image content. CBIR is the major topic of research in medical domain due to increase in large medical image databases.
Instead of text based searching, CBIR efficiently retrieves images that are visually similar to query image. CBIR allows the retrieval of similar
images based on features directly extracted from the input image. This paper will focus on recent advances in CBIR systems in medical
domain. It also focuses on the various feature extraction techniques and algorithms implemented for CBIR systems in different cases of
medical domain .
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Introduction

Medical images like MRI images, CT scan images, etc. have be-
come a main investigation tool for medical diagnosis. Digital imag-
ing is becoming the standard for all image acquisition devices.
With the generalization of digital acquisition, there is an increasing
need for data storage and retrieval. Medical images represent an
enormous amount of data: the annual production of a single aver-
age size radiology department represents tens of terabytes of
data. Therefore, petabytes of medical images are produced in
industrialized countries each year. For such huge data there is a
need of proper storing and retrieval system. CBIR system is found
to be very efficient retrieving system.

Content Based image retrieval systems

Content Based Image Retrieval (CBIR) has emerged in the early
1990s. The principal aim is to represent each image as a feature
vector and to measure the similarity between the image and im-
age database and to retrieve similar digital images based on fea-
tures and not on textual annotations. In CBIR query is given in the
form of image. Then image database is searched through all im-

ages in order to find those with the most similar indices which are
returned as the images most alike to the query image. Fig. (1)
presents the general Architecture of CBIR systems proposed in

(1.

feanue
I to store extraction ;"""
1 dabase H
i
ey o !
queny mage extachon
THTAE Bt , datbase
—= mage i i
=== faatare vector compare ...
----- = mndex list -

Fig. 1- General Architecture of CBIR systems

Many CBIR were developed during the last years, both by com-
mercial firms and academia. The earliest and most famous one is
QBIC (Query By Image Content) [2] which was proposed by IBM.
This system only used low level features - mainly color, texture
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and shape - and did not include any semantic level. Later systems
like Blobworld [3] include a segmentation step in the query pro-
cess to integrate higher level information. In Blobworld, the seg-
mentation step is based on color, position and texture features
and leads to a small number of homogeneous regions called
blobs. Submitting a request, the user can select the relevant blobs
he wants the query to be applied on.

Medical CBIR

Despite various CBIR developments, medical images in different
fields are very particular and require a specific design of CBIR
systems. There exists a large number of medical image acquisi-
tion 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 anato-
my and physiology.A.Kak and C. Pavlopoulou notice that medical
image retrieval must often be processed according to pathology
bearing regions which are precisely delimited on the images and
could not automatically detected in the general case. [4]Moreover,
low level features like color, texture or shape are not sufficient to
describe medical images [1]. As a consequence, medical CBIRs
require a high level of content understanding and interpretation of
images, which implies their automatic segmentation [5]. Finally, a
high level of query completion and accuracy is required by such
systems to make them reliable from a clinical point of view [6].

CBIR for Medical Infrared Images

B.F. Jones, G. Schaefer and S.Y. Zhu proposed a generic ap-
proach for the automated processing of medical infrared images.
In recent years, there has been a resurgence of interest in the
application of infrared thermal imaging in medicine due to im-
provements in camera technology and the promise of reduced
costs. Thermography captures the natural thermal radiation gener-
ated by an object at a temperature above absolute zero. The radi-
ance from human skin is an exponential function of the surface
temperature, which in turn is an indicator of the level of blood per-
fusion in the skin. Changes in blood perfusion may occur for a
variety of reasons, such as inflammation, angiogenesis, and previ-
ous traumas. It is well know that asymmetrical temperature distri-
butions and hot and cold spots are strong indicators of an underly-
ing dysfunction [7].

CBIR for CT Scan Images

Dr. B G Prasad and Krishna A N evaluated the performance of two
statistical methods of texture features proposed by Haralick and
Tamura for retrieving similar cases for 2-D CT scan brain images.
Lam.M et.al computed tomography (CT) image of a lung nodule as
a query and retrieves similar lung nodule images based on content
-based image features [16].

CBIR for MRI Images

A retrieval system for magnetic resonance images (MRI) of the
brain has been reported in [8]. The main image feature that is
used for characterizing these images is the shape of the ventricu-
lar region. In another system reported in [10], the images in the

database consist of a single tumor in the center without any back-
ground texture. The system presented in [11] aims at aiding physi-
cians in the diagnosis of lymph proliferative disorders of the blood.

CBIR for PET Images

Cai et al. describes in [12] a CBIR system for positron emission
tomographic (PET) images of the brain. In this case, a set of phys-
iological features as well as text are used for retrieval.

CBIR for HRCT Lung Images

The ASSERT system reported by [13] is designed for high resolu-
tion computed tomography (HRCT) images of the lung where a
rich set of textural features derived from the disease-bearing re-
gions is important for the characterization of the images. The phy-
sician is an integral part of ASSERT, in the sense that it's the phy-
sician who delineates the PBR's when an image is entered into the
database and, also, in the query image. A. Kak and C. Pavlopou-
lou focus on the main contributions of ASSERT regarding HRCT
lung images as well as some more recent work on HRCT liver
images [4].

CBIR for Ultrasound Images

Ke Chen et.al proposed a hierarchical retrieval method for ultra-
sound images. In this color feature and texture feature are consid-
ered [14]. C.I. Christodoulou et.al developed an automated image
retrieval and classification system for the retrieval of similar carotid
plaque ultrasound images, which will assist the physician in mak-
ing his diagnostic decision based on similar previous cases. The
neural self organizing map (SOM) and the statistical K-nearest
neighbor (KNN) classifiers were used for the retrieval and the
classification of the carotid plaques into symptomatic or asympto-
matic. Twenty different feature sets including texture, shape, mor-
phological, histogram and correlogram features were extracted
from the carotid plaque images and the classification results were
further combined in order to improve the success rate [17].

CBIR for X-Ray Images

Jaime-Castillo et.al, describes a Content-based image retrieval
(CBIR) system to help in the diagnosis and treatment process of
the scoliosis pathology. To do this, the system includes a module
for the automatic extraction of scoliosis measures from X-rays
[15].

CBIR for Pathology Images

Lei Zheng et.al proposed a content-based image retrieval system
employing client/server architecture to access supercomputing
power from the physician’s desktop. The system retrieves images
and their associated annotations from a networked microscopic
pathology image database based on content similarity to user
supplied query images. They evaluated the similarity based on
four image feature types: color histogram, image texture, Fourier
coefficients and wavelet coefficients, using the vector dot product
as a distance metric [19]. James Z. Wang et.al developed Path-
finder, an efficient multiresolution region-based searching system
for high-resolution pathology image libraries. The system uses
wavelets and the IRM (Integrated Region Matching) distance [20].
D. Comaniciu et.al proposed a system to assist the physicians in
differential diagnosis of lymphoproliferative disorders of blood cells
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from digitized specimens. They described a task-oriented indexing
and retrieval system which exploits the informational content of
digitized specimens in order to assist pathologists to discriminate
among Chronic Lymphocytic Leukemia (CLL), Follicular Center
Cell Lymphoma (FCC), Mantle Cell Lymphoma (MCL) and healthy
leukocytes (NORMAL) [11]. J.Sanghavi et.al proposed content
based image retrieval system for microscopic blood peripheral
images of blood related diseases. The fig. (2) shows the architec-
ture of CBIR for pathology images [21].
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Fig. 2- CBIR architecture for Pathology images

Conclusion

The huge amount of visual data produced in medical domain in-
creased the importance of developing new and alternative access
methods to complement it. Content based Image Retrieval has
become an important area of research in medical domain also.
The large number of research publications in the field of CBIR
systems especially in recent years shows that it is very active
research field and is getting more attention. This will hopefully
advance the field, as new tools and technologies will be devel-
oped and performance will increase. In this paper we have high-
lighted the maximum areas in which CBIR is developed.
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