701 E. Chocolate Avenue, Suite 200, Hershey PA 17033-1240, USA
Tel: 717/533-8845; Fax 717/533-8661; URL-http://www.idea-group.com

: IDEA GROUP PUBLISHING ITB11974

This paper appears in the book, Database Modeling for Industrial Data Management:Emerging Technologies and Applications
edited by Zongmin Ma © 2006, Idea Group Inc.

Chapter | X

A Content-Based
Approachto
M edical | mage
DatabaseRetrieval

Chia-Hung Wei, University of Warwick, UK
Chang-Tsun Li, University of Warwick, UK
Roland Wilson, University of Warwick, UK

Abstract

Content-based imageretrieval (CBIR) makes use of image features, such
as color and texture, to index images with minimal human intervention.
Content-based image retrieval can be used to locate medical images in
large databases. This chapter introduces a content-based approach to
medical imageretrieval. Fundamentals of the key components of content-
based image retrieval systems areintroduced first to give an overview of
thisarea. A case study, which describesthe methodol ogy of a CBIR system
for retrieving digital mammogram database, is then presented. This
chapter isintended to disseminate the knowledge of the CBIR approach
to the applications of medical image management and to attract greater
interest from various research communitiesto rapidly advance research
inthisfield.
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| ntroduction

JohnDoe, aradiologistinauniversity hospital, takesX -raysand M RI scansfor
patientsproducing hundredsof digital imageseachday. Inorder tofacilitate
easy accessinthefuture, heregisterseachimageinamedical imagedatabase
based onthemodality, region, and orientation of theimage. Oneday Alice
Smith, asurgeon, comesto discussacasewith John Doeasshesuspectsthere
isatumor onthe patient’ sbrain accordingto thebrain MRI. However, she
cannot easily judgeif itisabenignor maligntumor fromtheMRI scan, and
wouldliketocomparewith previouscasestodecideif thispatient requiresa
dangerous operation. Understanding Alice’ s needs, John helpsAlicefind
similar-lookingtumorsfromthepreviousM RI images. Heusesthequery-by-
examplemodeof themedical imagedatabase, delineatesthetumor areainthe
MRI image, and then requeststhe databaseto return thebrain MRI images
most similar tothisone. Alicefindselevensimilarimagesandtheir accompa-
nying reportsafter reviewingthesearchresults. Alicecomparesthose cases
andverifiesthepattern of thetumor. Later on, shetellsher patientthatitisa
benigntumor and the operationisunnecessary unlessthetumor grows.

Thisscenariobriefly describesthecreation of medical images, categorization
of medical images, and acontent-based accessapproach. Althoughamature
content-based accesstechnol ogy hasnot appeared yet, thisfieldisdevel oping
actively. Inthelast decade, alargenumber of digital medical imageshavebeen
producedinhospitals. Large-scal eimage databases coll ect variousimages,
including X-ray, computed tomography (CT), magnetic resonanceimaging
(MRI), ultrasound (US), nuclear medical imaging, endoscopy, microscopy,
and scanninglaser ophtalmoscopy (SL O). Themostimportant aspect of image
databasemanagement ishow to effectively retrievethedesiredimagesusinga
description of image content. Thisapproach of searchingimagesisknownas
content-basedimageretrieval (CBIR), whichreferstotheretrieval of images
fromadatabaseusinginformationdirectly derived fromthecontent of images
themselves, rather than from accompanyingtext or annotation (El-Naga, Y ang,
Galatsanos, Nishikawa, & Wernick , 2004; Wei & Li,inpress).

Themain purposeof thischapter istodisseminatetheknowledgeof theCBIR
approachtotheapplicationsof medical imageretrieval andto attract greater
interest fromvariousresearchcommunitiestorapidly advanceresearchinthis
field. Therest of the chapter is organized as follows: The second section
addressesthe problems and challenges of medical imageretrieval and de-
scribespotential applicationsof medical CBIR. Thethird sectionreviewsthe
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