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Abstract. The concept of the information society is now a common one, as op-
posed to the industrial society that dominated the economy during the last century.
It is assumed that all sectors should have access to information and reap its bene-
fits. Elder people are, in this respect, a major challenge, due to their lack of inter-
est in technological progress and their lack of knowledge regarding the potential
benefits that information society technologies might have on their lives. The
Naviga Project (An Open and Adaptable Platform for the Elder people and Per-
sons with Disability to Access the Information Society) is an European effort
whose main goal is to design and develop a technological platform allowing elder
people and persons with disability to access the Internet and the Information Soci-
ety. NAVIGA also allows the creation of services targeted to social networks,
mind training and personalized health care.
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1 Introduction

Today, developed countries have great difficulties with effective health services
and quality of care in a context marked by the population’s ageing. This trend, as
seen in Figure 1, has dramatic effects on both public and private health systems, as
well as on emergency medical services, mainly due to an increase in costs and a
higher demand for more and improved benefits for users, as well as for increased
person’s mobility.

Diego Gachet Pédez - Ignacio Girdldez - Margarita Rubio
Universidad Europea de Madrid, 28670 Villaviciosa de Odén, Spain
e-mail: {diego.gachet, ignacio.giraldez,margarita.rubio}@uem.es

Juan R. Ascanio
Encore Solutions C /Cronos 20, 28037 Madrid, Spain
e-mail: juan.ascanio@encore.es

P. Novais et al. (Eds.): Ambient Intelligence - Software and Applications, AISC 92, pp. 33
springerlink.com © Springer-Verlag Berlin Heidelberg 2011



34 D.G. Péez et al.

This demographic change will lead to significant and interrelated changes in the
health care sector and technologies promoting independence for the elderly’s. As
representative data, approximately 64% of the European population is made up of
20 to 64 year olds, while the 65 and over group covers 17%. Thus, there are some
4 working employees to every pensioner. On the other hand, it is estimated that
the 20 to 64 year old group will decrease to 55% and the over 65 will increase to
28% by the year 2050, making the proportion 1 to 2 instead of 1 to 4. Spending on
pensions, health and long-term care is expected to increase by 4-8% of the GDP in
the coming decades, with total expenditures tripling by 2050.

People live longer in developed countries as a result of better living and health
conditions. For example, in North America only 4.5 % of population over 65 years
old lives in nursing homes, a percentage that has decreased in recent years.

World Population Prospect
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Fig. 1 Demographic change according to the foresight of the United Nations,
http://esa.un.org/unpp (access: 06/12/2010)

The elder population is constantly prepared for to age better due to a decrease
in disability, resulting in the elderly’s being more active in their daily lives. De-
spite the improvement in conditions for coping with ageing and an increasingly
active lifestyle, there are obvious changes that occur in behaviours and skills dur-
ing the latter part of life.

These changes may include decreases in social relations and physical abilities,
loss of memory, comprehensive and cognitive functions. Previous studies have
shown that the ageing process is accompanied by a decrease in neuro-motor and
cognitive functions. Compared to young people, the elderly’s demonstrate poor
performance on tests, including reaction times, motor coordination, short-term and
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complex or abstract conceptualization. In general, these changes result in a decline
in the quality of life for the elderly’s.

Another important impact that can be seen particularly in persons living in
nursing homes is boredom. Participation in social activities does not necessarily
improve this feeling and sometimes creates negative attitudes in participants, al-
though activities based on individual preferences can have positive effects and
help to overcome boredom, increasing the quality of life for elderly’s. It is a chal-
lenge finding innovative activities that involve the elderly’s and encourage them
to keep practicing with the activity. An adequate understanding of the disuse of
motor and cognitive functions can help to prevent the decline in these skills and
participation in activities based on individual preferences can reduce boredom.
There is a real need for activities that address these two concepts, and these activi-
ties may be none other than for example mental exercises and social networks
specially designed for elderly’s.

The current trend is to improve the quality of life of older people not only ex-
tend the lifetime, the "gerontechnology" [1] is a very active discipline focused on
improving the lives of elderly’s, considered as a special group of users whose par-
ticular skills and needs in social and cognitive levels should be taken into account
during the design process of any technology solution focused on this group. We
must also consider that older people often do not feel comfortable in handling a
computer and the use of technological devices seems complicated for them.
This problem may be worse considering the decline in cognitive, visual or motor
abilities.

The Naviga project (2009-2012) is an European initiative funded by the Euro-
star [2] R&D program and whose main objective is to provide these collective
tools, devices and methods to enjoy personal autonomy and a better quality of life,
to do that, within the project we are developing an integrated technology platform
to provide Internet access through a computer or TV. In addition, the proposed
platform will facilitate the incorporation of elderly’s and people with different
functional capacity to the Information Society through the use of special devices,
social networks, and applications to improve the cognitive ability or personalized
health services. The consortium comprises five SMEs conducting research (in-
vestment min. 20% of annual turnover in R & D), a university and two end users
(an hospital and a daily care health centre located in Madrid region) are also in-
volved in the project.

2 Objectives of Naviga Project

The Naviga project, through the use of information and communications technol-
ogy, intended to cover a range of social and health objectives aimed to improving
access to Information Society by the elderly’s and people with disabilities. Within
Naviga we will develop an open platform and adaptive technology for various
purposes detailed in the following subsections.
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2.1 Technological Oriented Objectives

On the one hand, the development of an adaptive communication interface be-
tween user and computer or television, to facilitate the understanding of Internet
and new technologies to people with a low-tech profile, while encouraging its use
by providing a simple and friendly human machine interface. Also, this interface
takes into account the integration with different support products on the market to
ensure that users can use those techniques. Furthermore, the development of a
platform that allows rapid creation of services and applications specifically for the
elderly’s and disabled people with a common API.

2.2 Social Oriented Objectives

At the other hand, the main social objectives lies in the attempt to bridge the gap
that prevents the elderly’s and people with disabilities access the Information So-
ciety. To do this, we are developing simple mechanisms for interaction between
technical elements (computer, television or special input devices), and people, for
example an accessible Web browser to improve usability through the use of alter-
native hardware to keyboard as for example voice commands. Also, the browser
will be compatible with common support and aid products for elder people, also
we are developing a social network among people with the same disability, where
users can find people with common interests and concerns, and share information,
experiences and advices. An example would be evaluate and recommend support
products, as these aids often have a high cost and does not respond equally to all
profiles of disability.

2.3 Health Oriented Objectives

Similarly, the Project will provides a range of health-oriented goals that help eld-
erly’s to keep active through mental training exercises, and otherwise assist staff
medical (hospitals, health centres) in monitoring the treatment of these people
from homes, in this case developing services and games that allow mental training
(mind training), suggesting exercises to keep the mind active, and getting people
to communicate and participate to a greater extent in their social community. This
will prevent premature degeneration of mental activity, and improves the mood of
older people with functional diversity by increasing the feeling of being useful to
society around them. Although little is known about the perceived benefits of digi-
tal games for the elderly, there is a small but growing body of research evidence in
support of the notion that digital games can have a significant positive impact on
the elderly’s mental and physical health and wellbeing [3]. Some research [4] has
showed the benefits of gaming for elderly people in several domains: stimulation
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of social interaction and participation; enhancement of perceptual-motor skills
(eye-hand coordination, dexterity, and fine motor abilities); improvement of per-
formance speed (basic movements and reaction time); information processing,
reading, comprehension, memory, self-image, etc. and transfer of the skills ac-
quired in the games to other aspects of everyday routine like automobile driving.

Development of personalized health services is also part of the Naviga’s objec-
tives, such as warning and reminder system for medication adherence through an
automatic smart pill dispenser or rehabilitation physiotherapy through virtual real-
ity applications. In the latter case, the main goal is to recover the functionality of
the hand of patients using a glove that makes measurements of the angles of each
phalanxes up to 22 degrees of freedom with high accuracy. The device uses a
strain sensing technology that transforms the movement of the hand and fingers to
digital data in real time.

3 Architecture of Naviga Technology Platform

The technology platform being developed within the Naviga Project, see Figure 2,
must solve two major technical challenges:

web Based
Mind Training
Application

3D Rehabilitation

System
Other Services
chat/¥iden/ ..

= PC Common Access
=
5
Other Input
Deices

A

=

//

§ //-—\\ "
y .
\ INTERNET ﬁ
TV Interface |
Photo Album

IP or PSN .
h A Other Services
Elder's Social | - - chat/Yideo/ .

Network
Y
- e g

Fig. 2 Naviga's Architecture Technology Platform

IP or PSN
ACCESS

Firstly, the connection to the platform in an interoperable way of different sup-
port products and communication interfaces, integrating health monitoring devices
that generate medical alerts, fall detection systems and security alarms, and de-
vices that enable accessibility to users with motor or cognitive disabilities to
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information and entertainment services, and advanced communications such as
videoconferencing.

The number of support products available in the market is very high, but often
not compatible with each other or have the same degree of utility to different users
who share a disability. It is therefore necessary to develop a common multi-modal
interface that simplifies the integration between computer and any specific support
product. It should also be taken into account the need for multi-channel access, al-
lowing Internet access through the computer, television or mobile devices.
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Fig. 3 A detailed High Level view of the Common Access Platform

Second, the development of a set of tools for creating and deploying services
and applications to ensure compatibility and rapid integration of new services and
devices on the platform, while providing a common adaptive and easy to custom-
ize interface for user interaction. That is the function of a very important part in
the Naviga’s technological architecture as is the Common Access Platform, see
Figure 3, a shell running in place of the Operating System that implements several
modules for Short Message Commands, Web File Download, Text-to Speech, etc.
and all elements for manage future applications and services to be included in the
Project.
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The Naviga project aims to simplify the integration of new services and appli-
cations within the platform using freely available technologies that allow the
subsequent adaptation of the code easily, so can still be used for further develop-
ments. Among the initial services of the platform, there are technical difficulties
related to the application area. For example, the development of an accessible
Web browser must be multimodal and interoperable in order to take into account
the needs of all members of the group, which greatly complicates the solution
given the diversity of users. Also, the use they make of the social network can be
very different, both, use objectives (social relationships, share experiences, rec-
ommend support products) and access to services, must provide simple user inter-
faces, easy to use and highly adaptability to the preferences and characteristics of
each person.

NAVIGA platform provides an open system based on SOA (Service Oriented
Architecture) that enables and facilitates the development of new applications and
services that seamlessly integrate with existing modules without need of an expert
knowledge of the lower layers architectures and languages. Also, open source im-
plementation based on Java EE and scripting languages like JavaScript, and com-
pliance with accessibility standards of the ISO and the recommendations of the
WAL ensure continuity of service and support the development of the platform.

Designing the platform in conjunction with the devices ensures optimum per-
formance and response to user actions, as adapted interaction mechanisms must
play sometimes very complex tasks from very simple input actions. The end-user
participation in the project to determine more accurately their needs and desired
objectives, and prototype validation during the development process in aspects as
interface usability and effectiveness of associated devices, verifying compliance
with the requirements.

4 Expected Results

As mentioned above, from the point of view of development, the project's ex-
pected results are:

e A hardware interface device adaptable to all seniors and people with dis-
abilities enabling the interaction with computer or television.

e A framework (tools and methods) for creating and deploying services and
applications.

e The development of services including a Web browser that allows access
for elderly’s and disabled people to the Internet.

e Two technology demonstrators in the field of e-Health and entertainment.

e An analysis of business opportunities and business requirements (identi-
fying their strengths and weaknesses) for the successful commercializa-
tion of project results.

During the running of Naviga project two case studies /scenarios will be imple-
mented, to demonstrate the functionality of the framework developed. One dealing
with rehabilitation at home based on virtual reality, while another scenario will be
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developed and evaluated in a care centre for elderly’s and people with disabilities
aiming their access to the Information Society through the Web browser and in
particular social networks and mental training. The scenarios will have real par-
ticipation of end users to validate the technological advances.

Acknowledgments. The R+D+i Project NAVIGA described in this paper is partially
funded by the Center for Industrial Technological Development (CDTI) as part of the
"Subprograma Interempresas Internacional” (CIIP-20091007).

References

1. Burdick, D.C., Kwon, S.: Gerotechnology: Research and Practice in Technology and
Aging. Springer Publishing Company, New York (2010), 2004 program Eurostar
website http: //www.eurostars-eureka.eu/

2. Gamberini, L., Barresi, G., Mager, A., Scarpertta, F.: A Game of a Day Keeps the
Doctor Away: A Short Review of Computer Games in Mental Healthcare. Journal of
CyberTherapy and Rehabilitation 1(2), 127-145 (2008)

3. Griffiths, M.: The therapeutic value of video games. In: Raessens, J., Goldstein, J.
(eds.) Handbook of Computer Games Studies, pp. 161-171. The MIT Press,
Cambridge (2005)

4. RM-ODP Web site (2010), http: //www.rm-odp.net/

5. Gartner, Gartner Reveals Five Social Software Predictions for 2010 and Beyond
(2010), http://www.gartner.com/it/page.jsp?id=1293114

6. Griffiths, M.: The Therapeutic value of video games. In: Raessens, J., Goldstein, J.
(eds.) Handbook of Computer Games Studies, pp. 161-171. The MIT Press, Cam-
bridge (2005)

7. Jimison, H.B., Pavel, M., McKanna, J., Pavel, J.: Unobtrusive Monitoring of Computer
Interactions to Detect Cognitive Status in Elders. IEEE Transactions on Information
Technology in Biomedicine 8(3), 248-252 (2004)

8. Czaja, S.J., Lee, C.C.: Information technology and Older Adults. In: Jacko, J.A., Sears,
A. (eds.) The Human-Computer Interaction Handbook, 2nd edn., Erlbaum, New York
(2007)



	Integrating Personalized Health Care and Information Access for Elder People
	Introduction
	Objectives of Naviga Project
	Technological Oriented Objectives
	Social Oriented Objectives
	Health Oriented Objectives

	Architecture of Naviga Technology Platform
	Expected Results
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




