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INTRODUCTION

The Hawaii International Conference on System Sciences is pleased to offer this pro-
ceedings in the Healthcare Systems Track. This year marks the 20th anniversary of HICSS,
and this program highlights the process of technology transfer for the business and healthcare
sectors. We are pleased to have Drs. Mason and Applegate who will be presenting a combined
seminar and tutorial program on an executive support system for hospital strategic planning.
This joint venture represents our first attempt to integrate the activities of the healthcare systems
track and the decision support and knowledge based systems program.

Carrying on with the traditional subjects in the healthcare field, this year’s program
includes papers in medical image analysis, radiology, medical genetics and the computer, and
medical decision support systems. We also have a series of presentations on hospital systems
which cover corporate development, as well as the traditional areas of hospital data processing
and many of the personnel and hardware problems related to this complex environment. Along
with these areas of applied research, we also have a biomedical applications program that
deals with topics such as cardiovascular physiology, as well as specialized techniques in
robotics and physiologic monitoring.

I hope that this 20th anniversary proceedings will provide you with new concepts and
ideas and, as a participant, you will find opportunities for growth and development during
this intensive three-day conference.

Ralph R. Grams
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IMAGE COMPRESSION FOR MEDICAL IMAGING SYSTEMS

Marcus E. Glenn
The MITRE Corparation
7525 Colshire Drive .
McLean, Virginia 22102

Abstract-

.Over the past 15 years, the field of radiology has grown in scope signifi-~
cantly from the relatively simple x-ray to computed taomography, magnetic
resonance imaging, and nuclear imaging. The development of these varjous
types of modalities, along with the ability to digitize x-ray films to a
satisfactory resolution, engendered the concept of a Digital Imaging Network/
Picture Archiving and Communications Systems (DIN/PACS). This system, as

the name implies, deals with the transmission and storage of digital medical
images. '

The physical size of typical diga images, in terms of the number of bytes
of data one image contains, is large; e.g., a 1024 x 1024 image with 8 bits
of data per pixel contains a megabyte of data. Given that a DIN/PACS will
transmit many such images ovar a network, sometimes aver low-capacity phone
lines to remote sites, and that large numbers of images will need to be
stored over a long period of time as part of the medical records for
patients, the need for image compression arises to alleviate these large
demands for image data storage and transmission capacity.

This paper discugseas image compression in terms of the information theory
upon which it is based. The two basic categories of algorithms for imple-
menting image compregsion are presented along with considerations for image
quality and accuracy, which are of primary importance to the medical imaging

community. ‘
1. INTRODUCTION raises the question of using image compression
to reduce the amount of dati needed to represent

The field of railalogy began with the illumina- an image without sacrificing the integrity of
tion of some region of the human anatomy with the reconstructed image.
x-rays and the capture of the resulting image '
upon @ photographic film. Duripg the past There are two main applicatipns when image com-
decade, the field has expanded to a variety of ﬁkelsién is beneficial for medical imaging
modalities a8 a result of an increase in com- systemss
puter assisted image generation and image :
enhancepent techniques. X-ray films will even- (1) the storage of medical images, either
tually be replaced with a medium that allows for for archival or short-term storage
a direct digital imsge generation, The recently
developed image modalities also yield digital (2) the transmission of medical images over
representations of images due to the digitel a network or long distance communica=
nature of the image gensrstion techaique. ‘ tions link, '

The advent of medical images in a digital format

This work is supported in part by the U.S.
Contract No. DAMD17-86-C~6145. The views
are those of the author and should not be
* position, policy,

Army Medical Research Acquisition Activity,
» opinions and/or findings contained in this report

construed as an official Department of the Army
or decision unless so designated by other documentation.



