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Abstract - The structuring of standardized medical protocols
that can be used in distributed tele-medicine systems (TS) is
dealt. The protocols are needed to handle the medical data
exchange between TS; TS can be considered as an aggregation
of medical data sources and communication servers. The
medical protocols have been integrated in an already presented
TS tested on the field by means of a pilot project consisting of
twenty-two (22) medical nodes.
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1. INTRODUCTION

Few domains of human activities have changed so
radically in data structure, focus, and process as health care.
Medical data processing over the years changed the quality
of health care provided, the location in which it is received,
the extent up to which patients actively participate in their
treatment, and the way the sources of primary, secondary,
and tertiary care and community services are integrated [1].

Hellenes and Northern Europeans, generally are not
receivers of as good health care as they could, given the
regional environmental factors, and the scientific knowledge
they can have access to [2]. Among the factors that need to
be re-examined, re-assessed, or reformed in order to
improve this situation, are [RACE-TeleMed DG13/96]:

e Re-establishing medical practices by cross-relating
vast amounts of medical cases and treatments.

Effectively applying preventive medicine.

Rationalizing usage of pharmaceutics.

Employing uninformative waiting in all its forms.

Consolidating high-technology services.

Integrating institutions of health care delivery.

Associating MD specialists and rural physicians.

Extending quality medical services in remote areas.
The concept of structuring medical protocols as a means
to provide a systematic and consistent method for
administering appropriate health care, has progressed along
an amazingly organized pathway for at least two decades.
L.e. as far as it regards respiratory care practice, the growth
of respiratory care protocols is dated since 1981 [3].

The present work aims to describe the structuring and
application of Expertise-leaded Medical Protocols (ELMP)
for Tele-medicine Systems (TS). An organized set of
standing orders based on patient-specific conditions, and
objective assessments, will allow health care staff to
communicate, initiate, alter, and discontinue medical
services and shall experimentally form an ‘electronic
workspace’ in an already utilized TS [4], [5], [6], [7]-

The new concept ELMP also provide medical staff using
the new TS (referred to as OTE-TS) [3], with a
standardized, efficient, complete, and accurate tool to
approach the so-called clinical problem solving at distance
[9]. It grants health care providers with a new tool imparting
higher quality of service that forwards the understanding,
cooperation and, interaction skills of all TS users.

II. EXPERTISE -LEADED MEDICAL PROTOCOLS FOR TS
A. ELMP for TS: Design Principles

The formulation of a set of principles based on high
quality medical performance through the e-workspace of
OTE-TS, at the same time based on modern legislation, was
set first in order to care a medical incident at distance. The
principles for establishing ELMP for TS are listed bellow:

e The design is based on the best evidence available
from clinical research and practice [4].
e Each focus on defined tasks for care at distance [2].
e All contain all accessible medical knowledge as is
necessary to achieve a specific goal [2].
e  FEach responds to the medical conditions listed below:
¢ acute medical incident,
¢ chronic medical incident,
¢ emergency case,
¢ medical education.
e ELMP for TS address the MDs who are qualified and
licensed to perform their defined medical tasks.
e  All should be constantly reviewed so as to respond to
the demand for medical practice based on the best
evidence available from clinical research and practice.

B. Categories of ELMP for TS

The diagnostic, therapeutic, monitoring, preventive, and
nursing purposes of the ELMP for TS, were referenced to
structure a wide spectrum of specific disease-, sign- and
symptom-, treatment-, risk factor-, and public health-based
medical protocols. The structure organization best suited to
their purpose [6] is directly related to the specific abilities of
the OTE-TS and the required medical services:

1. To comply with the diagnostic purpose, ELMP are
being equipped with patients’ medical history, physical
examination, differential diagnosis, laboratory examination
results, consultation, and procedures data. The key rule is
that a user must repeatedly choose between asking questions
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and listening to the answers, directing, and following an
organized set of standing medical orders.

Data are related to the nature of the diagnostic application,
the circumstances under which a diagnosis is asked, and the
uses to which the resultant data will be put. ELMP access
the severity and the urgency of the case, define a disorder,
exclude mimics, consider the causes that underlie the
differential diagnosis, narrow the differential diagnosis to
two (2) conditions [8], [10] perform sequential investigation
to confirm, and exclude all but the correct diagnosis.

2. Management purposes are achieved with ELMP
focusing on non-drug, drug, and interventional therapy.
Each consists of indications for specific therapies, criteria
for the method of delivery, frequency of therapy used.

3. The structuring of monitoring-oriented ELMP
refers to data acquisition, retention and processing, as well
as the triggering of alarms. Such a structure implies the use
of devices that obtain values from the distant patient without
transgressing skin or mucous membranes, or entering inner
body cavities. General principles are stated concerning the
clinical application of non-invasive monitoring. The
variables and their parameters monitor ‘objective changes’
[8], [11] of the SOAP (Subjective/Objective changes
Assessment Plans) format which is generally composed of:

e Subjective elements: symptoms.

e Objective ones: signs, laboratory results, radiography.
e Assessment: data evaluation.

e Plans: therapy.

Criteria being used for evaluation purposes are:

e Tasks for which ELMP are planed to be used.

e The level of information required.

e The manner of presentation acceptable to the user.

e The circumstances of measurement.

e The compatibility with already used TS.

4. Prevention-oriented ELMP are groups of
information used as guidelines for the realization of
preventive goals, i.e. disease prevention and health
education efforts, and environmental modification, that are
the subject of primary prevention. Yet, secondary prevention
is applied by ELMP by directing remote physicians to
participate in screening programs and apply high quality
primary medical care. In the end, prevention-oriented ELMP
are being targeted towards promoting tertiary prevention by
providing remote medical personnel with disorder-oriented
information so as to work on disability limitation and on
rehabilitation from an existing illness.

5. Nursing ELMP are groups of diagnostic/therapeutic
guidelines that allow central nursing offices to communicate
with remote patients [9], [12] so as to evaluate the situation,
deliver health education and health promotion, allow
monitoring of daily food intake, and administer simple
medical self treatment. Move in-depth nursing ELMP are
oriented to vital signs measurement and delivery of specific
A/V therapies for disabled and handicapped remote patients.

All types of ELMP or their combinations contain
elements that are easily acquainted, applied, transmitted, and

evaluated on the e-workspace and correspond to the specific
criteria for high quality remote medical practice.

III ASSESSMENT TOOLS FOR ELMP FOR OTE-TS

In order to provide for tools that aid MD specialists in
their evaluation of patients on the e-workspace of OTE-TS,
ELMP were made to aid skilled personnel in the collection
of essential data about patients’ condition and necessities.
Such an orderly approach to patient assessment enables
specialists to gather specific information from which to
draw conclusions about the patient current health state and
then move to the preventive, diagnostic, therapeutic,
monitoring, and nursing procedures.

Tools currently available for illnesses assessment,
provide not only a consistent method for patient evaluation
but also information that can be used to help specialists
determine the level and type of health care required as well
as the frequency of the therapy. Structuring of the diagnostic
ELMP was based on the measurement abilities of [10]:

e Digital input devices, such as ECG, spirometer, holter,
blood pressure meter, oximeter, scales, camera, etc.

e Testing strips, such as cholesterol testing strips,
glucose testing strips, triglyceride testing strips, etc.

IV. QUALITY CONTROL OF ELMP FOR OTE-TS

ELMP for OTE-TS must be monitored and evaluated to
ensure that diagnostic therapeutic, and monitoring purposes
within the actual workspace of primary, secondary, and
tertiary sources of health services are fulfilled. A variety of
methods are being used for checking the quality of service.
They include case study exercises and reporting systems [4].

Case study exercises for both training and monitoring
practitioners, as well as algorithms for care plan formulation
were utilized for the proposed ELMP. The exercises include
real cases that provide all distant preventive, diagnostic,
therapeutic, monitoring, and nursing necessities.

The generated results from these particular case studies
returned to the coordinators, were compared to, and given
scores according to their correctness as determined by a
consensus of the medical director, manager supervisors, and
education director of a medical department. By examining
the combined scores of practitioners for a specific diagnostic
therapeutic or monitoring modality, the protocols that might
need to be clarified or refined were determined.

An important method of ensuring that ELMP for OTE-
TS are definitive and conclusive, is the ability to validate
that the protocol addresses both the clinical need of each
patient and telecommunication requirements. The
development of reporting systems that enable MD
specialists and engineers to review, discuss and, adjust the
patient care plans within the OTE-TS, is essential for
ensuring a quality protocol program.

A. Implementation of ELMP for OTE-TS
Construction and application of ELMP for OTE-TS,
extend well beyond drafting a set of protocols. It include



defining related steps, identifying who, when, where and

why does what determining competencies, and require

training on the part of all participants and users of OTE-TS.

Associations of health care both national and
international [1], [2], [9], provide well-supported references
for indicating, need assessing, contradictions, precautions,
monitoring, and outcome assessment, in developing ELMP.

The developers’ team accumulated experience in the
field of designing and implementing communication,
diagnosis supporting, or medical image processing
applications [4], [6], was the basis that led to the structuring
of OTE-TS. MDs seemed to prefer simple and friendly
terminals (e.g. PCs vs. workstations), equipped with visual
interfaces and facilities for the organization and the fast and
secure file handling. OTE-TS is provided with an integrated
working PC platform, including tools for the support of
multiparty co-operation schemes. Its architecture consists of:
e One (1) router, that is connected to a PRI (30B

Channels) and is used for the establishment of dial-up

ISDN connections among users and central database,

combinatorially accessing as much number of channels

as the local network and the free server ports allow.

e Network Support/Surveillance are supplied by OTE.

e The Communication Entity satisfies standardized ITU
protocols [13], [14], and [15].

e The Administration Entity bridges the inter-operability
of the server, the calls, and the router connections as set
by the number of free server ports.

MDs’ interaction with the proposed platform is boosted
by, the combination of multimedia information technology
and visual programming. Also, software tools for data
management and handling, exchange of multimedia data
(audio/voice/data) support, database maintenance, etc. were
also integrated in the OTE-TS.

As far as it concerns the OTE-TS network, the following
arrangements were put to use:

e A standard Network Terminal device (as supplied by
OTE) connects an MD PC to the ISDN offering a
transfer rate ability of an (1) ISDN BRI (128 Kbps).

e Special communication software has been designed to
deal with the administrational and the application needs
of the Tele-Medicine platform, the interoperability
between a PC and a network terminal.

e The user interface supports Tele-Medicine applications
with special care given to the ones independent of the
tele-communication infrastructure.

e A PC-ISDN router services the database server (the PC
that hosts the central database); it can handle up to eight
(8) ISDN BRIs (e.g. 8x128 Kbps)

e A (1) document camera (752(H)x494(V) effective
pixels) was also supplied to each terminal.

The aforementioned entities are responsible for the on-
line (real-time collaboration) and off-line (a patient’s case
transfer) use of OTE-TS. Their implementation follows the
H.320 and T.120 ITU-T recommendations (on-line use), and
the LDAP (X.500) - SMTP (X.400) protocols. TCP/IP
handles off-line file transfer [13], [14], and [15].

B. Evaluation of ELMP for OTE-TS

The pilot project for OTE-TS was applied to twenty-two
(22) medical nodes (16 Health Centers and 6 General
Hospitals) of Epeirus and Thessaly (rural Hellenic counties).
266 test and real medical cases were serviced (75/190 ratio),
they consisted of 213 laboratory examinations, 505 medical
images, a total of 112°459°591MB were exchanged (to and
from) between Health Centers and Hospitals.

Fig. 1 shows the percentage rate of assisted medical
cases at distance for the whole network of nodes, during the
pilot project duration. These cases concerns real patients as
treated in rural Health Centers that asked for the distant help
of General Peripheral Hospitals. It is to the advantage of the
whole system that the treated patients were not recovered to
the said General Hospitals. Table 1 and 2 show the
collaboration and overall rates for OTE-TS.

Cardiologic
7%

Dermatological
12%

Opthalmologic
3%

Orthopedic

Chest
9%

Hands
24%

78%
Neck

5%

Legs
32%

Braincase
8%

Fig. 1: Typical Utilization of OTE-TS spanning in Requested Medicine Fields




TABLE 1
Collaboration Ratings for OTE-TS

Rates
@D 0 (D2
Connection process 0 12 88
Connection time 0 8.3 91.7
Synchronous communication 0 0 100
File/message transfer 8 8 84
Sharing tasks 0 0 100
TABLE 2
Opverall Ratings for OTE-TS
Rates
(D) | 0 | DK
Total Appreciation 0 0 100
Satisfaction using the system 0 0 100
motivate the users 0 0 100
The use of the tele-working system 0 0 100

V. DISCUSSION

Given the fact that ELMP for OTE-TS are designed to
increase both the quality and efficiency of the health care
services, especially in primary care settings, they also meet
up the demand for patient-focused care, decentralization of
hospital services and health care administering, integration
of patient care processes, collaboration between in-hospital
and out-hospital medical staff, and delivery of high quality
medical services at a regional level (at distance).

MDs manning the pilot nodes embraced the new service
with good results. Despite their unfamiliarity with computer
systems in general, the networking equipment, and tele-
conferencing services, they exhibited a genuine enthusiasm
about the perspectives OTE-TS brings along. Moreover, the
ELMP with the methodological approach to medical data
that brings along, was accepted by MDs majority as a
necessary platform to implement in their everyday routine.

The fact that they have to keep constantly informed and
updated in medicine advances, they urge them to use tele-
conference, virtually attend seminars, create, and learn from
special set-up distance learning educational productions. On
the other hand, the overall cost for installing, upgrading and
maintaining such a service (and a Tele-Medicine Network),
is much less than the cost of the ISDN calls transacted.

VI. CONCLUSION

ELMP for OTE-TS can play a substantial role in many
newer models of patient care, especially in those addressed
at rural and remote areas [12]. MDs in general are ready to
embrace and utilize them, as the pilot project showed.

On the other hand, the new OTE-TS service is capable to
convey unexploited human and material resources and to
combine them with high-end technological solutions, in
order to improve health care. OTE-TS can be used for its
diagnostic prowess and also for other aspects of building
services over tele-communication networks and systems:
Tele-Education, Tele-Consultation, and Tele-Monitoring.

REFERENCES

[1] “Changing the boundaries of health care. Quality
connection”, Summer vol.5 No3 pp 1-3 (Berwick D.M.
1996)

[2] “Social welfare and health statistics 1991”. Hellenic
Republic National Statistical service of Greece, Athens
1994.

[3] “Incentive spirometry pulse oximetry. O, therapy in
the acute care hospital; spirometry and postural drainage
therapy”. Respiratory care 36: 1402-1426, 1991.

[4] Economou G.-P., Lymberopoulos D., Karavatselou E.
and Chassomeris C., “A New Concept towards Computer
Aided Medical Diagnostics: A prototype implementation
addressing pulmonary diseases”, [EEE Transactions on
Information Technology in Biomedicine, vol. 5, No.1, pp. 1-
12, March 2001.

[5] Lymberopoulos D., Spiropoulos K., Anastassopoulos
G., Kotsopoulos S. and Solomou K.., "ELPIDA - A General
Architecture for Medical Imaging Systems supporting
Telemedicine Applications", Journal of Electronic Imaging,
Vol. 4, No. 1, January 1995, pp. 84-97.

[6] Karavatselou E., Economou G.-P., Chassomeris C.,
Vassiliki D. and Lymberopoulos D., “OTE-TS: A new
value-added  Telematic  Service for Telemedicine
Applications”, [EEE  Transactions on  Information
Technology in Biomedicine, in press.

[7] What will be: How the new world of information will
change our lives. Michael L. Dertouzos. 1997

[8] Widmer A.G. “Basic Family Assesment in Home
care”. Home Health Care Nursing 1989

[9] Medical Practice Commitee — American College of
Physicians, Ann Intern. Med. vol. 95, 1981

[10] Alpert S. “Physiologic monitoring devices”. Crit care
Med. 1995; vol. 23

[11] Seifer D.B., Henry J.B.: “The impact of Technology on
the clinical decision-making of house staff”. NY State J.
Med vol. 89, 1989

[12] Mc Nicol M,. Layton A., Morgan G,. “Team working :
the key to implementing guidelines”. QHC 1993; vol. 2

[13]. Blue Book, CCITT Recommendations: F710 to F730,
1988.

[14]. European Telecommunication Standard Institute,
“ETS 300 483 - Terminal Equipment (TE); Integrated
Services  Digital  Network  (ISDN);  Multi-point
Communications for  Audiovisual Services; Main
Functionality and Basic Requirements for Multi-point
Control Units (MCUs)”, April, 1996.

[15]. International  Telecommunication Union, “ITU-T
Recommendation H.320 - Narrow-band Visual Telephone
Systems and Terminal Equipment,” July, 1997.



	Main Menu
	-------------------------
	Welcome Letter
	Chairman Address
	Keynote Lecture
	Plenary Talks
	Mini Symposia
	Workshops
	Theme Index
	1.Cardiovascular Systems and Engineering 
	1.1.Cardiac Electrophysiology and Mechanics 
	1.1.1 Cardiac Cellular Electrophysiology
	1.1.2 Cardiac Electrophysiology 
	1.1.3 Electrical Interactions Between Purkinje and Ventricular Cells 
	1.1.4 Arrhythmogenesis and Spiral Waves 

	1.2. Cardiac and Vascular Biomechanics 
	1.2.1 Blood Flow and Material Interactions 
	1.2.2.Cardiac Mechanics 
	1.2.3 Vascular Flow 
	1.2.4 Cardiac Mechanics/Cardiovascular Systems 
	1.2.5 Hemodynamics and Vascular Mechanics 
	1.2.6 Hemodynamic Modeling and Measurement Techniques 
	1.2.7 Modeling of Cerebrovascular Dynamics 
	1.2.8 Cerebrovascular Dynamics 

	1.3 Cardiac Activation 
	1.3.1 Optical Potential Mapping in the Heart 
	1.3.2 Mapping and Arrhythmias  
	1.3.3 Propagation of Electrical Activity in Cardiac Tissue 
	1.3.4 Forward-Inverse Problems in ECG and MCG 
	1.3.5 Electrocardiology 
	1.3.6 Electrophysiology and Ablation 

	1.4 Pulmonary System Analysis and Critical Care Medicine 
	1.4.1 Cardiopulmonary Modeling 
	1.4.2 Pulmonary and Cardiovascular Clinical Systems 
	1.4.3 Mechanical Circulatory Support 
	1.4.4 Cardiopulmonary Bypass/Extracorporeal Circulation 

	1.5 Modeling and Control of Cardiovascular and Pulmonary Systems 
	1.5.1 Heart Rate Variability I: Modeling and Clinical Aspects 
	1.5.2 Heart Rate Variability II: Nonlinear processing 
	1.5.3 Neural Control of the Cardiovascular System II 
	1.5.4 Heart Rate Variability 
	1.5.5 Neural Control of the Cardiovascular System I 


	2. Neural Systems and Engineering 
	2.1 Neural Imaging and Sensing  
	2.1.1 Brain Imaging 
	2.1.2 EEG/MEG processing

	2.2 Neural Computation: Artificial and Biological 
	2.2.1 Neural Computational Modeling Closely Based on Anatomy and Physiology 
	2.2.2 Neural Computation 

	2.3 Neural Interfacing 
	2.3.1 Neural Recording 
	2.3.2 Cultured neurons: activity patterns, adhesion & survival 
	2.3.3 Neuro-technology 

	2.4 Neural Systems: Analysis and Control 
	2.4.1 Neural Mechanisms of Visual Selection 
	2.4.2 Models of Dynamic Neural Systems 
	2.4.3 Sensory Motor Mapping 
	2.4.4 Sensory Motor Control Systems 

	2.5 Neuro-electromagnetism 
	2.5.1 Magnetic Stimulation 
	2.5.2 Neural Signals Source Localization 

	2.6 Clinical Neural Engineering 
	2.6.1 Detection and mechanisms of epileptic activity 
	2.6.2 Diagnostic Tools 

	2.7 Neuro-electrophysiology 
	2.7.1 Neural Source Mapping 
	2.7.2 Neuro-Electrophysiology 
	2.7.3 Brain Mapping 


	3. Neuromuscular Systems and Rehabilitation Engineering 
	3.1 EMG 
	3.1.1 EMG modeling 
	3.1.2 Estimation of Muscle Fiber Conduction velocity 
	3.1.3 Clinical Applications of EMG 
	3.1.4 Analysis and Interpretation of EMG 

	3. 2 Posture and Gait 
	3.2.1 Posture and Gait

	3.3.Central Control of Movement 
	3.3.1 Central Control of movement 

	3.4 Peripheral Neuromuscular Mechanisms 
	3.4.1 Peripheral Neuromuscular Mechanisms II
	3.4.2 Peripheral Neuromuscular Mechanisms I 

	3.5 Functional Electrical Stimulation 
	3.5.1 Functional Electrical Stimulation 

	3.6 Assistive Devices, Implants, and Prosthetics 
	3.6.1 Assistive Devices, Implants and Prosthetics  

	3.7 Sensory Rehabilitation 
	3.7.1 Sensory Systems and Rehabilitation:Hearing & Speech 
	3.7.2 Sensory Systems and Rehabilitation  

	3.8 Orthopedic Biomechanics 
	3.8.1 Orthopedic Biomechanics 


	4. Biomedical Signal and System Analysis 
	4.1 Nonlinear Dynamical Analysis of Biosignals: Fractal and Chaos 
	4.1.1 Nonlinear Dynamical Analysis of Biosignals I 
	4.1.2 Nonlinear Dynamical Analysis of Biosignals II 

	4.2 Intelligent Analysis of Biosignals 
	4.2.1 Neural Networks and Adaptive Systems in Biosignal Analysis 
	4.2.2 Fuzzy and Knowledge-Based Systems in Biosignal Analysis 
	4.2.3 Intelligent Systems in Speech Analysis 
	4.2.4 Knowledge-Based and Neural Network Approaches to Biosignal Analysis 
	4.2.5 Neural Network Approaches to Biosignal Analysis 
	4.2.6 Hybrid Systems in Biosignal Analysis 
	4.2.7 Intelligent Systems in ECG Analysis 
	4.2.8 Intelligent Systems in EEG Analysis 

	4.3 Analysis of Nonstationary Biosignals 
	4.3.1 Analysis of Nonstationary Biosignals:EEG Applications II 
	4.3.2 Analysis of Nonstationary Biosignals:EEG Applications I
	4.3.3 Analysis of Nonstationary Biosignals:ECG-EMG Applications I 
	4.3.4 Analysis of Nonstationary Biosignals:Acoustics Applications I 
	4.3.5 Analysis of Nonstationary Biosignals:ECG-EMG Applications II 
	4.3.6 Analysis of Nonstationary Biosignals:Acoustics Applications II 

	4.4 Statistical Analysis of Biosignals 
	4.4.1 Statistical Parameter Estimation and Information Measures of Biosignals 
	4.4.2 Detection and Classification Algorithms of Biosignals I 
	4.4.3 Special Session: Component Analysis in Biosignals 
	4.4.4 Detection and Classification Algorithms of Biosignals II 

	4.5 Mathematical Modeling of Biosignals and Biosystems 
	4.5.1 Physiological Models 
	4.5.2 Evoked Potential Signal Analysis 
	4.5.3 Auditory System Modelling 
	4.5.4 Cardiovascular Signal Analysis 

	4.6 Other Methods for Biosignal Analysis 
	4.6.1 Other Methods for Biosignal Analysis 


	5. Medical and Cellular Imaging and Systems 
	5.1 Nuclear Medicine and Imaging 
	5.1.1 Image Reconstruction and Processing 
	5.1.2 Magnetic Resonance Imaging 
	5.1.3 Imaging Systems and Applications 

	5.2 Image Compression, Fusion, and Registration 
	5.2.1 Imaging Compression 
	5.2.2 Image Filtering and Enhancement 
	5.2.3 Imaging Registration 

	5.3 Image Guided Surgery 
	5.3.1 Image-Guided Surgery 

	5.4 Image Segmentation/Quantitative Analysis 
	5.4.1 Image Analysis and Processing I 
	5.4.2 Image Segmentation 
	5.4.3 Image Analysis and Processing II 

	5.5 Infrared Imaging 
	5.5.1 Clinical Applications of IR Imaging I 
	5.5.2 Clinical Applications of IR Imaging II 
	5.5.3 IR Imaging Techniques 


	6. Molecular, Cellular and Tissue Engineering 
	6.1 Molecular and Genomic Engineering 
	6.1.1 Genomic Engineering: 1 
	6.1.2 Genomic Engineering II 

	6.2 Cell Engineering and Mechanics 
	6.2.1 Cell Engineering

	6.3 Tissue Engineering 
	6.3.1 Tissue Engineering 

	6.4. Biomaterials 
	6.4.1 Biomaterials 


	7. Biomedical Sensors and Instrumentation 
	7.1 Biomedical Sensors 
	7.1.1 Optical Biomedical Sensors 
	7.1.2 Algorithms for Biomedical Sensors 
	7.1.3 Electro-physiological Sensors 
	7.1.4 General Biomedical Sensors 
	7.1.5 Advances in Biomedical Sensors 

	7.2 Biomedical Actuators 
	7.2.1 Biomedical Actuators 

	7.3 Biomedical Instrumentation 
	7.3.1 Biomedical Instrumentation 
	7.3.2 Non-Invasive Medical Instrumentation I 
	7.3.3 Non-Invasive Medical Instrumentation II 

	7.4 Data Acquisition and Measurement 
	7.4.1 Physiological Data Acquisition 
	7.4.2 Physiological Data Acquisition Using Imaging Technology 
	7.4.3 ECG & Cardiovascular Data Acquisition 
	7.4.4 Bioimpedance 

	7.5 Nano Technology 
	7.5.1 Nanotechnology 

	7.6 Robotics and Mechatronics 
	7.6.1 Robotics and Mechatronics 


	8. Biomedical Information Engineering 
	8.1 Telemedicine and Telehealth System 
	8.1.1 Telemedicine Systems and Telecardiology 
	8.1.2 Mobile Health Systems 
	8.1.3 Medical Data Compression and Authentication 
	8.1.4 Telehealth and Homecare 
	8.1.5 Telehealth and WAP-based Systems 
	8.1.6 Telemedicine and Telehealth 

	8.2 Information Systems 
	8.2.1 Information Systems I
	8.2.2 Information Systems II 

	8.3 Virtual and Augmented Reality 
	8.3.1 Virtual and Augmented Reality I 
	8.3.2 Virtual and Augmented Reality II 

	8.4 Knowledge Based Systems 
	8.4.1 Knowledge Based Systems I 
	8.4.2 Knowledge Based Systems II 


	9. Health Care Technology and Biomedical Education 
	9.1 Emerging Technologies for Health Care Delivery 
	9.1.1 Emerging Technologies for Health Care Delivery 

	9.2 Clinical Engineering 
	9.2.1 Technology in Clinical Engineering 

	9.3 Critical Care and Intelligent Monitoring Systems 
	9.3.1 Critical Care and Intelligent Monitoring Systems 

	9.4 Ethics, Standardization and Safety 
	9.4.1 Ethics, Standardization and Safety 

	9.5 Internet Learning and Distance Learning 
	9.5.1 Technology in Biomedical Engineering Education and Training 
	9.5.2 Computer Tools Developed by Integrating Research and Education 


	10. Symposia and Plenaries 
	10.1 Opening Ceremonies 
	10.1.1 Keynote Lecture 

	10.2 Plenary Lectures 
	10.2.1 Molecular Imaging with Optical, Magnetic Resonance, and 
	10.2.2 Microbioengineering: Microbe Capture and Detection 
	10.2.3 Advanced distributed learning, Broadband Internet, and Medical Education 
	10.2.4 Cardiac and Arterial Contribution to Blood Pressure 
	10.2.5 Hepatic Tissue Engineering 
	10.2.6 High Throughput Challenges in Molecular Cell Biology: The CELL MAP

	10.3 Minisymposia 
	10.3.1 Modeling as a Tool in Neuromuscular and Rehabilitation 
	10.3.2 Nanotechnology in Biomedicine 
	10.3.3 Functional Imaging 
	10.3.4 Neural Network Dynamics 
	10.3.5 Bioinformatics 
	10.3.6 Promises and Pitfalls of Biosignal Analysis: Seizure Prediction and Management 



	Author Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	Ö
	P
	Q
	R
	S
	T
	U
	Ü
	V
	W
	X
	Y
	Z

	Keyword Index
	-
	¦ 
	1
	2
	3
	4
	9
	A
	B
	C
	D
	E
	F
	G
	H
	I
	i
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z

	Committees
	Sponsors
	CD-Rom Help
	-------------------------
	Return
	Previous Page
	Next Page
	Previous View
	Next View
	Print
	-------------------------
	Query
	Query Results
	-------------------------
	Exit CD-Rom


