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ABSTRACT

To provide efficient compression of medical images, identifying and extracting the region of
interest from the entire image and coding the specific region to accuracy is important. This
chapter introduces the basics of region of interest coding, an overview of the coding methods
available and their main features for the benefit of learners and researchers. The special

focus is on JPEG-2000-based algorithms.

INTRODUCTION

Oneof themainaimsinmedical image process-
ing isto extract important features from radio-
logical image data, called theregion of interest
(RQI), for accurate diagnostic analysis, inter-
pretation, and better patient treatment. Coding
the region of interest is significant for easy,
rapid transmission, and also for efficient stor-
age. Thisis useful in the application areas of
teleradiology, picturearchiving and communi-
cation systems (PACSs), and hospital informa-
tion systems (HISs; http://www.dclunie.com).

What is the Region of Interest?

ROI istheregion of imagethat is of clinical or
diagnostic interest to thedoctor, radiol ogist, or
image analyst. Its shape may be regular, as
showninFigurel, or arbitrary andirregular, as
in Figure 2.

Multiple ROIs
There could bemorethan oneregion of interest

withinagivenimage, leading to multiple ROIs
as shown in Figure 3.
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Figure 1. UltraSound image ROI is fetus
zone—regular shape
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Figure 2. CT image—ROlI is heart—arbitrary
shape

Identifying and Extracting

I dentifying and extracting theregion of interest
isrequired before compressing and coding the
imagethat includestheregion of interest. | den-
tifying aregionisdone by manual and/or auto-
matic segmentation methods. The segmenta-
tion procedure used isbased ontheinput image
data, thenature of theinformation sought by the
end user from the segmented image, and the
application (Grimes, 2004).

ROI Compression and Coding

With the growing interest in the areas of
telemedicineand healthinformatics, compress-
ing and coding ROI isanecessity. Thefollow-
ing are some of the compression schemes
employed in this area of image coding.

Image compression usually can be lossy or
lossless. Lossless compression methods are
preferred for high-value content, such asmedi-
cal imagery or image scans made for archival
purposes. Lossy methods are especially suit-
able for natural images in applications where
minor (sometimesimperceptible) lossof fidelity
isacceptableto achieve asubstantial reduction
inbit rate.
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Lossy Compression Schemes

Totally lossy schemes result in image alter-
ation, whichmight entail aloss of diagnostic or
scientificutility. Sometimeslossy compression
may deliver exquisitequality and yet canintro-
duce medically unacceptable artifacts into the
image. These are less popular in medical situ-
ations.

Lossless Compression Schemes
Thefollowing are categorized as|ossless com-
pression schemes in different contexts based

on the end user or observer:

. Visually Lossless: Nonclinical human
observer

Figure 3. Lesions are the ROIs in brain MRI
slice
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