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Abstract — The social isolation of people with immuogy
problems after (or before) transplant operation @ammunology
illness (e.g. different phases of AIDS, child-cangegtc.) is a
constant issue in Europe and Worldwide that demanchgriediate
attention. Such people are intended to use a clsgerile room for
a period of time while they might feel isolated lese of their
situation. In this period they cannot have any pligal contact with
other people, family and friends. For each persorigiperiod of
time is a hard time to spend without the beloved ngloreover,
before or after a medical intervention or an illneswith possible
sad outcome the psychical condition of the perssndieplorable.
These people, these situations need social conoastithey need
the family and friends, and they need the persomaksence of
beloved ones. In this paper a telepresence systerprésented,
which enables social presence and facilitates sodigkraction
contributing to e-Inclusion of people living in ckn/sterile rooms
for a period of time. The solutions and facts givew this paper are
supported by the Connected Vitality project in the AAL
programme: the YoooM device and system.

Keywords—Social presence; e-Inclusion; human-computer
interaction; multimedia systems.

. INTRODUCTION

The modern medicine demands in special situations t
develop clean/sterile rooms for the patient having
immunology illnesses or after/before transplant rapen
when the immune system of the person is weakened fo
medical reasons. The period of time to stay in saolated
situation can vary from one to several months, aevitiiey
might feel lonely. In this period they cannot harey direct
physical contact with other people, including famdnd
friends. For each person this is a hard time tomépethout
contact with beloved ones. Moreover, before or aftaedical
intervention or an illness with possible sad outeothe
psychical condition of the person is deplorablethia case a
child needs to use the sterile room environmenis iery
difficult to understand and cope with the fact tles/she
cannot hug and/or kiss his/her parents.

It is needed to mention that the solution itsetféseloped
in the AAL Program, by an international R&D resdspcoject
consortium called the Connected Vitality (CVN). The
technical solutions and description presentedisyghper are
based on the scientific dissemination activity aickady
published at the 12th International Conference on
Telecommunications — ConTEL 2013 (Zagreb, Crogtip)

Nowadays, ICTs offer a variety of possibilities to
communicate with family and friends (e.g., via S&ypvhich
can be used in a clean room environment too. Egjstystems
allow persons to communicate with family and frignend
thus contribute in overcoming social isolation deeling
lonely. They do lack though in terms of providihg tsense of
social presence improving thus e-Inclusion. Thentsocial
presencehas no unique definition within the literaturet itu
is rather continuously re-defined [2] [3]. In onktbe initial
definitions social presence is defined ahé degree to which
people are perceived as 'reall4]. In this work we consider
social presence adhe perceived user experience of being
together when communicating and interacting ovstatice,
enabled through a system’s capabilities that almmveying
a variety of non-verbal cues such as facial expoess
postures and gestures, thus offering a realisticnation of
human behaviout On the other hand, e-Inclusiorefers and
aims to achieve that “no one is left behind” in @yipg the
benefits of ICT. It focuses on participation of ialflividuals
and communities in all aspects of the informatiociety,
reducing gaps in ICT usage and promotion, to overeo
exclusion, improve economic performance, employment
opportunities, quality of life, social participatio and
cohesion”[5].

The Connecte¥itality — the Personal Telepresence
Network (CVN)project delivers a novel device and a high-
quality (i.e., H264, VP8) audio and video commutiaa
system. The device is powered by a personal computas
two monitors (lower is touchscreen capable) paséib
together at a certain angle, two high definitiorbveameras
for a multidimensional and panoramic view of thieestperson
including body language, a high fidelity microphofa
optimal sound experience and two side-attachedkspgea
This system addresses the aforesaid key issue¥ sddjal
presence and (ii) e-Inclusion by fully noticing tingportance
of social connections, as attested also in [6],d@ldtering via
the use of ICTs the appropriate social activitieg enable the
experience of being connected, offer lifelikeness dhe
feeling of being part of a community. This allowsating
small-scale networks that link family of the sulifey person
in the sterile room, offering communication capiéibs and
multimedia-enabled social activities of sharedriege

Moreover, the CVN system proposed for sterile room
situations is using specific user interfaces (WYPne-button
interface, which refers to providing simple and aclg
comprehensible and identifiable “click-to-performiser



actions, offering the optimal information feedbaalser
control and freedom. Need to mention that the CVN system
and the developed device concept was mainly degignd
developed to be used by older (elderly) people ti#dl tests,
field studies and questionnaires mentioned in thegnt paper
were therefore performed with the help of olderlesdand the
care personnel.

The CVN system identified three main communicatiod
activity formats:Meet, ClubandClassroom

The central requirements with respect to Meset format are
outlined in the following:

1. One-to-one high quality audio/video calls enabling
displaying an almost real-life sized picture of thtber
party, which makes it possible to experience bpmegent
within a remote communication. This could be esgci
good for the clean/sterile room situation.

2. An opportunity to easily contact family or friendisorder
to enable regular contact.

3. Opportunities to be in contact with health careesiq
seeking advice and medical guidance providing aeseh
safety.

The central requirements with respect to €theb format are
outlined in the following:

1. Communication between groups of people familiaraoh
other.

2. Possibilities to participate in a club or assaeiatso as to
engage in social activities together with others.

3. An opportunity to engage in physical and mental
activities.

The central requirements with respect to the
Classroom format are outlined in the following:

1. Activities that promote social interaction and dpato
exchange and discuss interests (e.g., hobbies).

2. An opportunity to engage in voluntary activitiesgie
teaching).

Apart from these individual requirements, they user
requirement that was considered imperative in all three
formats was the ability to enab$mcial presenceand as a
resulte-Inclusion, which called for the provision of suitable
technical capabilities that enable users to mimid-life face-
to-face interactions. This called fadevice and a system that
enriches audio and video communication by auditcemd
visual signals that animate real-life behavioui.e., body
language.

Fig. 1. One Button User Interface: The three communicdtiomats

The formats are delivered through the implemenystes
modules and enabled by high-quality H.264 and VP8
implementations [9] [10], so as to enable sociakpnce via
audio and video conferencing. Fig. 1 illustratesdhe button
user interface that shows the implemented systewules,
namely theMeet, Club and ClassroonThe design of the one
button Ul aims at providing large, clearly visilaled instantly
comprehensible user controls, to enable simplicity
interaction and communication.

Il. BACKGROUND STUDY

A. One-to-One and Multiparty Communication

In this project an important background researcls wa
conducted, considering projects and services imnateas of
telepresence and audio/video conferencing. Theveas to
identify the types of telepresence systems cugrentilable
at the market and understand the issues and cpedien the
area, so as to establish a communication systenireeqto
serve the project’'s objectives. Although proprigtariosed-
source systems were examined, these systems waoeled,
since the target (even at the proposal stage) waspan
source, extensible and modular system.

BigBlueButton [11], [12] is an open, web conferemyi
system, distributed under the GNU GPL v3. The sysiffers
video conferencing, text-based chat, screen shaand
document sharing (e.g., presentations). It is npaimhrketed
as an e-learning solution (e.g., conducting onlégntures in
real-time). It is not a hosted service: users musttheir own
BigBlueButton (BBB) server and clients use their bwe
browsers (or Flash player enabled software) to ecnto the
BBB service. The system uses Flash media for video
conferencing and includes an integrated VolP smiutBBB
is composed of many open-source sub-componentsasubk
“Red5” Flash media server, “MySQL" as a database,
“Tomcat” as a Java Application server and manysthiEhere
also exists an active developers’ community andosteu
demo service of the BBB system is available, wigidhvides
an easily accessible overview of the main feat[irgp

Openmeetings [13] is an open-source, web-basea-vide
conferencing system with similar functionality toBB;
offering audio/video, text chat, screen sharing and
collaboration via a whiteboard or shared documekgswith
BBB the Openmeetings system uses Flash media as the
medium for conferencing. Thus, clients use theinomeb
browser to connect to the Openmeetings service itner
their own service or via the hosted Openmeetingmode
service). Other important projects are Opentok filnt] Scenic
[15].

A new project is WebRTC [16] is also an open soluti
which aims to provide an API to application develgpto
develop web-based real-time multimedia applicatiorss
project is under development providing currentliydhe core
WebRTC components. Thus, the Web API is still ireany
stage of development and cannot be used at the mdore
developing pure web-based applications. Therefong
project was considered for the implementation oé th
YoooMRTC module, which is an extended version of
WebRTC and implements one-to-one communicationthe
Meet format. It provides also the Uls (see Fig.ukgd by the
users interacting with the CVN System. WebRTC was
selected because it enables scalability, performaaad
flexibility because of its peer-to-peer communicatimodel;
in contrast to the others. However, WebRTC doesuapport
multiparty communication at this stage. Hence henltasis of



the requirement analysis [7] [8] and the backgrosiodly an
open-source and modular multi-party communicatigsiesn
was selected for the development of the Club ardsZbom
formats.

The following criteria were taken into account when
selecting BBB over its counterparts: (i) the keyattage of
the BBB system is the modular architecture thatvasl
developers to implement new modules, in order terek it
based on their business requirements, (ii) BBB anhasghly
active developer community fully committed to thejpct,
which continuously upgrades the system with neviufes
and resolves system issues, (iii) audio and video
communication critically improved since high defion audio
and video codecs are currently supported (i.e.64.gnce
Flash 10.3), providing echo cancellation algorithraguction
in audio and video delays, etc. (iv) it offers &it-server
architecture for exchanging and storing informati@tween
clients (session creation, messages, etc.) andt Ggn be
integrated with widely accepted Content Management
Systems (CMS), such as Moodle.

B. Interactive Multiuser Applications

In addition to the multimedia communication proddsy
the system, which aims at enabling social inclusiod social
presence to avoid isolation of users living in ead/sterile
room, the system aims at fostering physical andtahasocial
activities that keep these persons active.

On the basis of the design considerations of theNCV
system (see Section C), it was considered impottettthe
system’s applications should follow the philosopifiyoday's
mobile and tablet applications. Therefore, an dien
background study was performed that involved tablet
application design methods and considerations pifogguiate
multiplayer activities; i.e., activities performad multi-party
communication.

Activities such as movement games (e.g., handbafig,
bubble shooter) and entertaining games (e.g., dakirual
tours together via shared panoramic imagery or birayv
together the Internet) was considered during tlsggdephase
of the CVN project. Thus, a selection of thesevites was
made and activities were designed in a way thataled their
concept and functionality.

In particular, based on evaluation results, theckion
was made that a device is required that is aldepture a wide
range of movements (push of buttons, movement aflhe
hands, etc.). It should also provide proper feekllmacfacial
expressions, movements, hand gestures, promotipsjgalh
activity and entertainment, while communicatinghet same
time. Hence, the system needs to allow the usércias on
and be involved in the social activity. As a resititwas
intended to implement interactive multiuser appiass that
consider the need for feedback and movement control
promoting mental and physical health.

Garrido et al. [17] point out that an intelligemipdication
and its Ul should provide two methods in ordervtoid users
getting bored or frustrated with a kinetic applicat As
shown in Fig. 2, the methods involve: (i) feedbaaktrol and
(ii) level control. Feedback is an important garthe CVN
system to provide an interactive experience. Incifipe
feedback can be presented in several ways to #resush as
visual, audio, action, etc. Changhoon and Park ¢f8in that
several alternative types of feedback should beredf from
the use of multimodal interfaces, so as to suighdr number
of people. The other key element refers to the ipiisg of

dynamically changing the difficulty level, in ordey avoid
overstraining or under-challenging a user. Conseityje
applications of the CVN system need to detect fiffecuty
users are facing at any given moment. This is pexd
through a challenge function, which converts arieixgame
state into a value that specifies the game difficperceived
by the user.
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Fig. 2. Kinetic module design principle [18]

In the CVN system the following multi-user applicais:
(i) Bubble Shooter, (ii) Pong, (iii) Ludo, (iv) Bnser Sharing
and Excursion (i.e., virtual sightseeing tours).
C. Device Physical and User Perspective

Based on the aforementioned results of the init&sr-
oriented research [7] [8], we concluded that aaqmiesence
system aiming to provide enriched physical expegeand
social interaction requires focusing on the follogvikey
aspects:

1. Enrich media by auditory and visual cues.
2. Mimic face to face communication.

3. Provide realistic animation of human behaviour.
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Fig. 3. The design of the device — enabling social presence

In order to deliver a system that supports the esfaid
critical aspects, it was deemed important to mastufa a
novel device. Fig. 3 presents the design of the dewice,
which shows the positioning of two webcams on tpedf the
device. The primary webcam (2) provides a viewhefupper
part of the user sitting in front of the device; ithe face view
(3). The second webcam (1) provides a view of ther's
acting perspective (8), which shows user's actividyg.,
writing. Moreover, the two screens of the device P are
arranged at an angle of = 135° enabling the feeling of
presence displaying the communicating user alnfessized.
Thus, a digitally shared face view and acting asesnabled
through the cameras positioning and allows thesprartation
of a variety of auditory and visual cues (e.g.efagpressions,
gestures), improving natural communication and rdutu



understanding, providing a realistic animation afman
behaviour; e.g., see Fig. 5.

Ill.  CvVN: A SOCIAL PRESENCESYSTEM

A. System Architecture

The CVN system architecture is defined on the bafses
hybrid communication model, which combines the ntlie
server and the peer-to-peer communication modeltss T
hybrid model is defined as a result of the study amalysis of
existing multimedia communication systems (e.g.pWR/EC,
BBB, OpenMeetings), in an effort to exploit, modifiyextend
their technical features and resolve any weaknésseder to
support the objectives of the CVN project. The Ibr
communication model serves as the basis for theiteh and
implementation of the system modules. It also adlow
addressing quality, scalability and performanceuiregnents
for the three key categories of communication fasm@hese
categories refer to the one-to-one, one-to-manynaaaly-to-
many communication formats, which are deliveredthgy
implemented CVN system modules.

Fig. 4 presents the CVN system architecture thatdes
the three modules developed by adapting and extgritie
open WebRTC and BBB projects. As part of the Claidule,
the Kinetic sub-module implements the interactivdtimser
applications enabling the users’ physical and $acivities.
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Fig. 4. The CVN System Architecture

The CVN system is implemented as a Windows
application using the C and C++ programming langsaghis
was performed since the technical analysis revealed
straightforward approach in integrating the deshiaped
Meetmodule (i.e., WebRTC based) with the web-baSkdb
and Classroom modules. The Meet module main user
interface allows launching an MSDN WebBrowser oointr
that hosts the Club or the Classroom web-based imadihin
the C++ application. The system’s main interfacdightly
coupled with the Meet module, while it is loosebupled with
the Club and Classroom modules. For the Club aadstbom
modules the integration is declared as loosely lenlsince
when the WebBrowser control is invoked the harsllgaissed
to the implementation of the web-based moduless Trigans
that the WebBrowser control hosts the web-baseditesdbut
the functionality of multiparty communication andhet
interactive multiuser applications are executedthia Flash
implementation. The following subsection providesails on
CVN system modules implementation.

B. System Developments

B1. Meet Module

The one-to-one communication format is implemeigd
extending the WebRTC technology [9]. The WebRTC-
enabled module offers quality, performance andabditly to
the CVN system. It conforms to the peer-to-peer
communication model, the implementation of the \I'ikgh-
quality video codec and the iISAC and iLBC high-éyaludio
codecs. The WebRTC libraries that could be embeduted
well-known browsers are currently in the developtreage.
Hence, thdvieet moduldllustrated in Fig. 5 was implemented
as a C++ application.

Fig. 5. The Meet Communication Format

B2. Club Module

The Club module (i.e., many-to-many communication
format) is realised by two sub-activities that eme the
communication and social interaction of possibéanlsterile
room users with their family and friends. Specificathe
upper screen of the YoooM device hosts the applicahat
facilitates multi-party communication, while on thewer
touchscreen the users are provided with interactivii-user
applications (e.g., Browser Sharing, Pong). Whileracting
with the communication partners on the lower scrsenial
presence is supported through the upper screevidprg a
realistic animation of the users’ behaviour. Thisudates a
real-life situation by enriching ICT-based commution and
interaction with auditory and visual cues, mimickireal-life
face-to-face communication.

The BBB Flash-based, Red5 media server was modified
and extended in order to support many-to-many,-higdlity
audio/video communication in the Club format. Hiliti
implementation involved enabling H.264 supportcsitthis
feature was in beta phase and not enabled by defael Flash
official release that supported H.264 was plannedbé
released at a later stage. Thus, the needed foatitipwas
implemented, so as to enable the compilation astthgewith
high-quality audio and video. The next developmstap
involved the implementation of the functionality &ireaming
and displaying two adjacent streams per particjpahich is
not provided by BBB, so as to enable the feelingadial
presence. Fig. 6 illustrates on the upper screerextended
functionality of the BBB media server, which disggafour
participants that are communicating with high-oyadiudio
and video, while at the same time they interachdwigating
and sightseeing different places using the syndbhednview
of the same map.

Initial tests were also performed to determinedptmal
number of participants in a communication sessuglnich



were limited to four participants for the Club fatrand five
participants for the Classroom format. This deciswas a
result of the technical tests (e.g. latency, patbst, audio-
video synchronisation) conducted, so as to progigenooth
communication experience that resembles near ifeal-l
conditions, taking also into consideration Ul desigor the
experience it was deemed essential to avoid vidiesares
delays, while at the same time keeping the voice
communication quality at an optimal level. Consetlye the
bandwidth and quality parameters were fine-tunea thie
implementation based on the results of severahggséssions.

Fig. 6. The Club Communication Format

Overall, the principal goal was to define the aater
balance between audio and video quality and banbdwid
consumption. For instance, providing high qualitideo
streams during the testing revealed the high copam of
bandwidth, which typically caused problems suchaadio
delays, blocking of the video streams, stalling and
synchronization issues. In contrast, setting pararaeo low
quality provided pixelated video streams but limdigreatly
bandwidth problems. Thus, the process aimed ah¢eand
defining the optimal settings for the purposes e CVN
system, which resulted to tuning these settingssgo use the
maximum bandwidth available for streaming two visléseds
with 87% quality in terms of the H.264 standardadtame
rate of 15fps.

The next stage involved the implementation of tthebC
format Ul client functionality and the functiongliat the BBB
server side that allows detecting if the Club farmaaas
selected. This enables management of the videoowisd
when clients log in and out of an activity. Finalthe C++
application was implemented that hosts two WebBeows
controls of the MSDN library. This was critical order to
permit executing the multi-party audio and videdl ea a
Flash-based application on the upper WebBrowsetraon

1 Ludo has been developed by a sub-contracted tezrnyld/. Pali in

Budapest.

while loading and running on the lower WebBrowsentool
one of the multi-user, Flash-based interactive aoci
applications. As aforementioned, the WebBrowselicgion
allowed integrating the Club and Classroom formeth the
Meet format, and allowed to take advantage of titeecUI
space of the device.

The interactive multiuser social applications of Blub
format were implemented as an individual Kinetib-snodule
based on the modular architecture of the CVN sy¢sem Fig.
4). This sub-module is also implemented using Flzested
technologies on the client-side, which communicaes
exchanges information with the socket server oves t
network. At the server, the required managemeibraciare
implemented (e.g., user, room management) thditéeithe
coordination of multiuser interactive social adies. The
developed applications of the Kinetic sub-modulee ar
presented as follows.

Ludo, Balloon Shooter and Pong

If children are in the view, games are an imporgenit of
the system. In the CVN system games are also desetland
described in this section. Need to mention thadlkeveloped
games are multiuser/multiplayer applications ex¢ehdith
video-conferencing solution to achieve the aforetinend
presence feeling.

The Ludo!, Balloon Shooter and Pong games are
developed in the form of Flash-based client appéica that
need to be loaded via a web browser. Due to Flastrity
restrictions (i.e., file system access permissioiisvas
required to store the games executable and altsassethe
server, from where they can be accessed and dosadday
the client when the Club module loads. In particueach
game is downloaded and loaded via an URL that deduhe
location of the Flash-based media application, (€empiled
SWEF file) and specific start-up parameters. Thesameters
aid server actions such as determining the roonusiee is
joining, the username needed for updating the Otludr users
when a new user joins, etc. In the integrated Cy4tiesn each
game is loaded in the second lower WebBrowser abuitthe
implemented C++ application. Fig. 7 shows the Flash
multimedia communication loaded on the upper coran
the Balloon Shooter game on the lower control.

X |
""“
Fig. 7. The Club Format — Balloon Shooter Application

Browser Sharing and Excursion

This application is also based on the same clientes
architecture as the games. It is executed on theerlo
WebBrowser control and has practically two modésit (



allows navigating and viewing the same synchronized
webpages with other users in the session andt (8)laws
navigating and viewing the same synchronized viéa map
with other users, simulating a real-life sightsgamthe form
of a virtual tour. In specific, a transparent laigamplemented
on top of the WebBrowser control, which listens &ick
events generated by the lower touchscreen (eigkirad a
hyperlink, clicking the implemented zoom and schaittons)
and broadcasts through the server the events taoliafit
applications in the current session. This enabkeysuin a
specific virtual room to navigate the same webpagegatch
the same places on a map. The application inclpaiesneters
that aid server actions, such as determining tmrhe user
is joining.

B3. Classroom Module

Finally, the implementation of th@lassroommodule (i.e.,
one-to-many communication) is considering one efritom
participants in each session as the “teacher”, thod in a
central position, while the rest of the particigaand placed in
the four corners of the lower touchscreen (Fig. B)is
participant is playing a key role in the sessioth iarpositioned
enlarged in the centre, so as to be clearly vidiglall other
participants. Hence, one user is considered asatilinator
of the communication session, who teaches othes,usey.,
how to knit. The central enlarged position of tieather” is
necessary in order to enable a clear understandiwbat the
lead participant is showing, so that participaiats follow the
activity.

Fig. 8. The Classroom Format — CVN Demo at EU Parliament

Therefore, in terms of the developments it wascaitto
implement the functionality that allows identifyingt the
server side that the classroom format is selecgtdda able to
distinguish between the “teacher” and “studentsd session.
This allows setting accordingly the video streaisphations
and the position of the Ul windows. In additionridg the
HCI and Ul experts’ evaluation of the initial versiof the
CVN system, it was considered important to provitle
capability to resize “student” participants andiady move
them directly to the centre position. This allowaaserving
and having a clear view of a specific participaraay point,
which is useful since the “teacher” might want tserve if a
“student” is performing the activity correctly. il also very
important for other “students” to be able to lodkarly at
another participant when speaking or showing soimgtto
the rest of the group. Hence, a participant is &bldouble-

2 A score from 80-100 indicates that users like ysesn from 60-79 that
they accept the system and a score below 60 imdi¢hat the user does not
like the system.

click using the touchscreen on another user taezeeand
position that participant in the centre. This actis only
affecting and changing the view of the user thigiited it, and
does not affect the views of other users in theigas

IV. USERORIENTED EVALUATION OF THE CVN SYSTEM

During the whole development process, the system wa
iteratively evaluated together with potential esdng and HCI
experts, in order to actually meet the target gionpeds. The
evaluation steps and the most important insighthiemesults
are outlined in the next paragraphs.

The major goal within the first user studies wag#in
preliminary insights to what extent the first pityfme of the
device actually meets the target group’s needs.hiwit
workshops participants got the opportunity to tny the Meet
format and first ideas on the activities the sysgovides
(e.g., Club games, Reading a book using the Classro
format) were presented. The majority of particigant
appreciated the different formats and activitiepegially the
opportunity for the one-to-many communication, dimah
e.g., to participate in courses. With respect madgresence
and as a result e-Inclusion, the majority of pgtints were
impressed by the system quality, allowing an alnmagtiral
conversation and pointed out that it provides afgsense of
realism.

Based on the results, the technical implementaifothe
activities was performed. In a second step, foguaiore on
improving the usability of the system, a heurigi@luation
was carried out. Ten experts were invited: four HCI
researchers with general knowledge on usability; &xperts
working in the area of adult education (i.e. teaghhem in
working with computers) and two experts workinghe care
area. This evaluation revealed a variety of diffiénesability
problems essentially concerning consistency andbfsek
issues. Experts mainly advised to highlight clearportant
Ul areas, provide explicit and clear feedback fbraetions.
Additionally, the SUS (system usability scale) was used in
order to assess effectiveness, efficiency andfaetiisn when
operating the system. A score of 63 indicatedubats accept
the system but that there is a tendency that thegat like it,
making it necessary to improve usability aspects.

Within the additional development process the idieqt
problems were addressed. Lab tests were carriedmuats to
bring in again the user perspective. The major g to
evaluate the usability and gain insights into erskrsl
experiences and attitudes towards the system, lbas\gather
information about likes, dislikes and suggestions f
improvements. Overall 30 possible users took pate study.
The results indicate that social presence was raigt by
almost all participants and interviews at the ehthe study
showed that most of them especially appreciated
communicating via the Meet format, pointing out tttia
provides a great sense of realism.

With respect to the usability, the SUS score suttisity

increased from 63 to a score of 78 indicating gaaticipants
accept now the system and that there is a tendbatythey
like the system. Nevertheless, a variety of proklemere
found and needed to be addressed before the dsisl ¢ould



take place, in order to actually ensure that pgpdits will use
the CVN system and that the system will adherehtgrt
expectations and to the need to provide easily lesab
comprehensible and interactive social activitiemsMof the
problems concerned the operation of the Club farmat
Participants, for example, were not sure how toy flee
games, how to use browser sharing and what to gigstem
fails. Therefore, help functions were includeddfeggck on the
system status was further improved and remedimrectvere
implemented to bring the system to a stable s&atg, (in the
rare occasion of system failure).

Within the iterative evaluation process a secondrikgc
evaluation was conducted. Although a variety ofbpgms
were addressed, this expert evaluation revealetheiur
usability problems. Several issues concerned thoenmation
architecture, user control and freedom. Expertsitpdi out
that feedback on the system status was lackingesr missing
(e.g., when the Internet connection breaks or wheser is
not available). Again these issues were addresskresolved
in the development process.

V. CONCLUSIONAND NEXT STEPS

Summing up, as described in the abstract and inttamh,
there is a clear need for people using sterile recemarios to
have an ICT based solution which gives possibility
communicate with family and friends. Moreover, besi
simple communication methods, provision of the seob
social presence improving e-Inclusion is welcomed.

The CVN system and the developed YoooM device
presented in this paper provides an opportuniiyteyact over
distance while supporting at the same time sodiesgnce
(i.e., the experience of “being together”). In thigy it allows
addressing e-Inclusion key aspects like the ppet@n of
users in communities, reducing gaps in ICT usagé an
promotion, contributing to their wellbeing and qgtyabf life
and achieving the “no one is left behind” vision fuly
exploiting ICT benefits. Overall, the CVN systermaztfer a
solution for people in sterile/clean room who fagestrictions
(e.g., in mobility) and thus, might be in danger gaftting
isolated.

At this point next steps need to be taken by cainigc
specialists in the field to develop a sterilizatroathod of the
YoooM device developed by the CVN system. The actua
device consists of a personal computer, two magitor
microphone, two HD camera and speakers in a speeialllic
case. As it is now it is hard to sterilize and ® Used in
sterile/clean environment.

One option to control the YoooM device is the usafje
gesture control. With this mode it is not needey pimysical
contact, which can reduce the chances of any iofest
therefore the need of complex sterilization metfarda full
clean device is not needed.
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