Design of Networks for
Medical Applications

V. Guerkan
Guerkan Engineering Germany




Telemedicine

The need for communication and consultation
between the different medical disciplines will
considerably increase due to new strategies In
diagnosis and therapy.

This trend is further enhanced by the patient’s
Increasing demand to be treated only according to
the very best and most recent standards.

'v

‘;;y:"

Y 4




-
Distributed Medical Intelligence

A medical center for teleconsultation should make

communication interfaces state of the art to the
community.

The digitalization of all medical data especially
Images and image sequences and their distribution
on a computer network make a remote access on
the data using a common user interface possible.
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Change In the Video World

Special Interest

PC World

Web Casting
Streaming

Video
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News On
Demand
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Required Bandwidth for Multimedia Communication

 |mages:
1 CT-scan 4 MB
1 CT-diagnosis (40 scans) 160 MB
1 X ray (e.g. thorax) 30 MB
* |Image segquences (uncompressed):
High quality video 270 Mbit/s
Stereoscopic Transmission 540 Mbit/s
HDTV 1080 Mbit/s
Stereoscopic HDTV 2160 Mbit/s
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WinVicos -
Wavelet-Based in_teractive Vi _deo
Communication S_ystem for
Medical and Non-Medical
Applications

V. Gurkan




WIinVicos

Wavelet-based in_teractive Vi_ deo co mmunication s_ystem

o Sophisticated medical telecommunication software
« Advantages of intelligent wavelet transform compres sion
e For archiving and transmission of medical images

« Meets the heterogeneous requirements
(scalable resolution and transmission rate)
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Typical Users’ Quality Requirements
Quality of Service

Telementoring: Interactive transmission of data with explanatory
Image material (~ 758 kBit/s)

Teleconferencing: Live communication with video transmission
of partners (< 384 kBit/s)

Second opinion: Interactive image transmission with very high
quality (> 758 kBit/s)
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Wavelet-based Compression

* Progressive compression

e Scalable compression
(lossy, near-lossless, lossless)

e Scalable retrieval of the video data
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Image Reconstruction with
Increasing Relative Data Volume
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WoTeSa with WinVicos
e
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Networks for interactive medical Teleapplications

SRU OP 2000
RRK/MDC, Charité, =~

Berlin

o
eumnm@dis
* ok

EUROPEAID & F
wormnor: [l EMISPHER :Emmﬂ;d




Real Time Telemedicine

« Telesurgery (including «General Teleconsultation for
laparoscopy) second opinioning

» Pre- and post -transplant » Teleteaching, Teletraining &
consultation Tele-education



MEDASHIP

Medical Assistance for Ships (2002 — 2003)

EU-funded : D’Appolonia (1), Avienda (UK), Eutelsat (F),
NCSR Demokritos (GR).

* Round-the-clock telemedical services for cruise lin ers and
merchant ships
 Satellite network with designated Hospitals
e On-board of the ships:
 Ultrasound medical system
 Electrocardiograph (12 channels)
 WoTeSa / WinVicos
 Stabilized VSAT station (satellite tracking)




EU-funded: Co-ordinator D’Appolonia (I)
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Telemedicine for Disaster Relief and
Emergency Applications

Disaster emergencies, (fires, earthquakes, flooding s,
explosions, war, etc.) occur mostly unexpected and the
disaster site is hard to predict. Most of the times a large
number of persons gets injured and needs medical tr eatment.
At the disaster site the terrestrial communication
Infrastructure Is often severely damaged, cellular phone
networks risk to suffer capacity overload and satel lite-based
phones allow only for a limited bandwidth.







EMISPHER Project Infrastructure

 Integrated Internet and Satellite platform
» Dedicated to Health Applications
- Medical eLearning
- Real-time Telemedicine
- Medical Assistance
e Covering the Euro-Mediterranean area
e Using mature cutting-edge European technology






Interactive teleeducation sessions and multipoint te leconsultations
(Berlin, Palermo, Cyprus, Casablanca, Clermont-Ferr  and, Algiers, etc.)




VEMH: Global Health Network

Communication platform with global coverage
e Interactive multimodal and multimedia communication S
 Point-to-point and multipoint communications
* Meshed topology

* Tools and services for health professionals and
authorities

» Personalised health systems for patients and citize ns



GRID for VEMH

 Medical Services need higher computing capabilities
e Grid is a suitable approach to realize Medical Serv  ices

o EXisting Grid approaches are not sufficient for dev eloping
Medical Services

e The idea behind the Euro-Mediterranean Virtual Hosp  ital is
to provide citizens with sufficient Medical Service S in every
place

e Medical Services have to be useable via divert devi ces and
networks, that means seamless



Approach

 Development of a GRID Tools Suite (GTS)
o EXxploitation of GTS for development of new applicat lons
e Medico-Clinical Applications: CARDIOTOOL, others

* Functional proximity to leading infrastructures (EG EE,
CROWN, CNGrid EUChinaGRID, etc.)

Closing the loop : Infrastructures, Applications, End-Users




Grid configuration for medico-clinical applications

SYSTEMS






