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Introduction

The Surgical Research Unit OP 2000 (operating room of the future) of the Max-Delbrueck-
Center for Molecular Medicine (MDC) and the Robert-Roesde-Clinic, Universty Hospitd
Chaité of the Humboldt Universty a Berlin has developed and successfully tested modern
telecommunication modules in close cooperation with leading universty and non-universty
inditutions as wdl as indudrid patners. Modern video-, communication and computer-
technologies have enabled the redisation of extended competence networks which alow
dudents and physicians (e. g. a remote locations) to be traned by expets in a highly
interactive way (teleteaching, telementoring, teldearning, teleconsultation, second opinion).
For an optima performance of the tdemedicd agpplications the networks and communication
tools must be optimized with respect to transmisson qudlity, interactivity, user-friendliness,
etc. aswell as adapted to the heterogeneous medica requirements.

Method

One of the key modules of the concept OP 2000 is the interactive video communication
module WinVicos (Wavele-based interactive Video communication sysem) for telemedica
aoplications, traning of the physcians in a digributed environment, teleconsultation and
second opinion. WinVicos combines the flexibility of IP-based communication protocols
with sufficiently high quaity of the live video transmisson usng moderate bandwidths (0,5~
1 Mbhit/s). The communication software WinVicos has specidly been designed and developed
for different telemedicd applications and provides red-time video, images and audio
transmisson. The video conference partners can see each other, tak, exchange images and
even use remote pointers to point a certain detalls. Besde the main user interface up to four
windows can be shown on the user's desktop: a self-view with the live-source being sent to
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the video conference partner, guest-view showing the video Stream recelved, up to two
windows showing dill-images sent to the partner or received from him. The user can perform
gandard actions including caling the conference partner and during a connection changing
the bit rate, frame rate, video size and microphone and speaker volume.

WinVicos runs on WoTeSa (Worksation for Telemedicd applications via Satdlit) which is
an IBM-compatible PC with Pentium® 1V processors (2 GHz or higher), 512 Mbytes RAM,
an Osprey Video-capture board (Osprey 100 or Osprey 500); a camera with FBAS and S
Video output as live source (enhanced camera sendtivity in the near IR enables a good
picture even under low-light intendties); a second camera as document camera for
tranamisson of nondigitd images, dandard headset with microphone and smal speskers.
The andogue video outputs of various medicd imaging equipment can be fed directly into
the Osprey video capture board. With an enhanced hardware configuration (cascading 1-5
Osprey boards) WinVicos supports the use of up to 15 different medical and non-medica
video sources.

Saellite  communication has some diginct advantages as compaed to terredtrid
communication channels. broad geographicd coverage, multicast capabilities, etc.. In the
projects presented, mainly VSAT-Linkway satellite terminds with LAN interfaces are used
for communications with a bandwidth of up to 2 Mbit/s.

Resultsand Discussion

In the DELTASS-project (Disaster Emergency Logidic Telemedicine Advanced Satellites
Systems, funded by ESA, in cooperation with: CNES (F); MEDES (F); EADS. EADS-MS&|
(F); Alcatd Space Industries (F); SPACEBEL (B); EADS — MOSYS (D)) a disaster scenario
was andysed and an gppropriate telecommunication system for effective rescue measures for
the victims was st up and evaluated. Based on WoTeSa / WinVicos a satdlite-based
telecommunication sysem was redised and optimised for the tdemedicd communication
between a Mobile Field Hospitd (MFH: a a place in or close to the disaster area) and a
Reference Hospita (RH: OP 2000, Charité at a place outsde the disaster aeq). By providing
interective telemedicd communication tools of aufficdent qudity (in tems of image
transmission) medica experts a the RH will be able to give optima and maxima support in
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Fig. 2. Sadlite-based and terrestrid communication channelsin DELTASS




this process. These sarvices consst of off-line and on-line telediagnoss, access to externd
medical databases, as wel as red-time interactive telemedicad services such as live
teleconaultations, live telesonography, intreoperative virtud redity smulation and interactive
telemicrobiology.

In MEDASHIP (Medicd Assstance for Ships, funded by EU, in cooperation with
D'Appolonia (1), CLERT (UK), Eutdsat (F) and NCSR Demokritos (GR)) an integrated
sysdem for tedlemedica consultations on board of cruise liners and merchant ships was st up
and is being evauated. Such a system should dlow an improved medicd care for patients and
crew members, probably in a more cod-effective way. During the pilot phase, the medica
centers of the ships are equipped additiondly with an ultrasound medicd sysem and an
electro-cardiograph (12 channdls), interfaced to WoTeSa / WinVicos, as well as a stabilised
sadlite termind (VSAT with satdlite tracking). In the pre-assgned Reference Hospitd (RH)
a VSAT-termind coupled to WoTeSa / WinVicos is used. In the MEDASHIP network every
ghip can communicate with any RH of the network (meshttopology). The interactive services
being provided include tele-electrocardiography and telesonography. The red costs for this
24-hour telemedicd service will be evauated.
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Fig. 3: Connection of medica equipment to WoTeSa/WinVicosin MEDASHIP

Aim of EMISPHER (Euro-M editerranean |nternet-Satdlite Platform for Hedth, medica
Education and Research, funded by EU; in cooperation with: Eutdsat (F); Telemedicine
Technologies (F), ISMeTT (1), ANDS (AG), EHTEL (B), Univeraty of Cyprus (CY), Ain
Shams Universty and Egyptian Minisry of Hedth and Populaion (EG), CICE (F), IMA (F),
SEPELM (F), FORTH (GR), Casablanca Medicd Faculty (MO), Istanbul Medica Faculty
(TU), Nationd Centre for Scientific Research (NCSR) "Demokritos’ (GR)) is to establish an
equa access for a large number of countries of the Euro-Mediterranean area (France, Italy,
Greece, Turkey, Cyprus, Egypt, Algeria and Morocco) to the qudity of service which is
required for the delivery of online services for hedth care. The EMISPHER network is a
hybrid satdlite-internet platform.

A network of 10 expert centres (Medicd faculties and leading hospitas) wil be permanently
interconnected and create a contribution network of medica centres able to foster the widest
cooperation in the long term. These centres will be equipped with bi-directiond sadlite
terminals enabling a permanent mesh connection between the various regiond aress of up to
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Fig. 4: The EMISPHER network

2 Mbps. These centres will work as "hub" centres for a wider network, built on the existing
cooperation in the medicd assstance area, condituted of severd hundred medica centres
(digtribution network). These centres will be interconnected with down-link-only satdlite
terminas (512 kbps) enabling the exchange of multimedia patient record dements and the
€lectronic management of the workflow in relation with medicaly assisted repatriations.

E-learning gpplications to develop the concept of cross-Mediterranean Virtud Medica
Univergty, red-time telemedicine applications for remote expertise and second opinion and
shared management of the medical assgtance file in case of repatriation of travelers or
expariates will be redized.

Conclusons

The use of digributed medica inteligence contributes decisvely to an improvement of
hedth care and to the qudification of medicd specidisds By using the interactive video
communication software  WinVicos telepresence becomes possble serving telementoring,
teleteaching and teleeducation.
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