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Abstract—The emerging demographic trends toward an aging from relatives, loss of a partner or close friends) and stma¢
population involve an unflagging research of ways of assisty factors (external or environmental factors that influeroeiad
elderly people to stay independent for as long as possiblen® o ivities), These circumstances have a negative effechen

means to be active at home and in the labour market, to prevent ived lity of life of old le. T trast ti
social isolation and promote societal inclusion. Both ICT ad perceived quality of lite of ola people. To contrast negatv

robotics technologies can contribute to help achieving tree goals. feelings, social networks can provide both a real help to
This paper introduces the aims of the Ambient Assisted Livig old people (e.g., household tasks, shopping for groceoies,

project EXCITE whose main objective is to enhance a robotic other necessities, etc.) and instrumental assistancedr ol
platform for telepresence with features enabling social iteraction persons who need it [1]. Conversely, social isolation isebas

from a domestic environment to the outside world. The whole the ab f twork of relationshi d limited
EXCITE project uses a user-centered approach hence it evolvesO tN€ absence or a network of relationsnips and on limite

around an intensive evaluation to be performed in situ, on a integration within society (e.g., [2], [3], [4]). There isstrong
PanEuropean scale. An existing prototype, called Giraff,d to be association between social connection/isolation and ipalys

deployed to targeted end-users, and refined taking into acemt  mental, and emotional health of older people [5]; specifical
outcome of the evaluation. This paper introduces the objedtes of ¢ ia| jsplation increases the risk of morbidity and matgtal
ExcITE and offers a description of its initial activities particularly . . . L.
focused on the user evaluation. [6], psychological distress, depression and suicide [Bl a
decline of cognitive function [7]. Many studies also showtth
|. INTRODUCTION social networks matched with leisure activities and phaisic
The emerging demographic trends toward an aging popgxercise, prolong life, improve physical health in genesad
lation demand new ways and solutions to effectively assidecrease the occurrence of specific age-correlated dssease
elderly people and increase their level of independence. O.g., cardiovascular disease) [8].
particular aspect of this problem, which is a great concernSocial role involvement is a factor not only in slowing
among the elderly, is related to the sense of isolation aade-related decline in physical health, but also in redycin
loneliness, or to the perceived risk to become a burden figk for disability in Activities of Daily Living levels. Inthis
friends and family, and/or to potential harm for their finehc respect, it is important to promote social participatiorotufer
security. people [9]. Current ICT technologies can help older persons
In line with these emerging needs, the European Commigith physical and/or cognitive problems to communicate and
sion is devoting attention to promote new tools for “faailihg to socialize with others by developing acceptable domestic
social interaction” and more in general to improve the dualiservices that reinforce social ties within their socialwak.
of life of old people. In particular this topic has been choseAmong innovative technologies an increasing role can be
as the focus of Call-2 of the EU Ambient Assisted Livinglayed by service robotics. Telepresence and social &ssist
(AAL) Joint Programme. This paper introduces a projectpbots have been proposed, for instance, as a form of assisti
named ExITE, generated within this specific Call that is nowand communication devices that contribute to the mainteman
starting its implementation steps. of social participation in old age — see for example [10].
In order to introduce the EXTE idea we will first create b) Social Assistive RobotsSocial robots have the aim
the context for the description by introducing the motiwati of supporting users via social interactions instead of jgays
of the project and some of the connected research issues.ones and represent a robust subarea within the robotic com-
a) Ageing and Social Isolation.oneliness is the subjec- munity ([10], [11]). Goal of the area is to synthesize robots
tive evaluation of a situation of restricted social relaships endowed with a level of utility and support obtained by mginl
and is associated with an unsatisfactory level of commurstressing their interactivity with the human.
cation and closeness with others. There is wide evidende thaThe idea of the social robot for old people at home has been,
loneliness and social isolation increase with age, respuftom for example, explored in the Nursebot project at Carnegie
personal (health, economic status), interpersonal fuista Mellon University that have produced a progression of repot
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like Flo [12] and Pearl [13], focusing on different aspects @otentially isolated (in their home or in a health institun)
interaction. Flo is a prototype of a home robot which progiden order to increase their level of social participation ghu
information related to activities of daily living obtaindcbm diminishing the sense of loneliness. Specifically, the guDj
the Web and offered to the person through speech synthesigiins at addressing social isolation and reducing lonedifbgs
also introduces the idea of the remote care-givers edtdttdis bridging distances, facilitating interaction and comnuation
a “tele-presence” in people home, by relaying back video atittough the implementation of selected ICT technologies on
audio streams. Pearl is a second version in the same litay the robotic platform.
explicitly tailored for assisting old people in routinekasuch
as eating, drinking, taking medicine, using the bathroom c
visiting a doctor. Specific functionalities for guiding arpen
in an nursing home have been demonstrated together w
abilities to support simple dialogues. Similar projectwvéna
been generated within the last ten years sharing the conte
but investigating different research issues — for examipée t
idea of a robot moving in an “augmented environment” witr
sensors and other intelligent capabilities has been iigatet
in projects like RBOCARE [14] and PEIS ecologies [15].
Other projects have produced demonstrators of servi
robots that focus on the complexity of the capability anc
tasks that robots can perform within home environment wit|
real people. Care-O-Bot [16] is, for example, a mobile robg
for home services. It shows examples of support to bot
manage continuous activities of daily life and monitor tieal
data of the person. The demonstrator also implements simg
dialogues focusing on medicines to takes, and on the abili
to do an emergency call if needed. Examples like this on
provide an intuition of the current status of the technolagy
well as of the improvements obtained over the last years.
There are also examples of actual products that are focus
on specific tasks and add flexibility to continuous assisafc

Elderly environment

people. For example the RP-7 robot of In-Touch Health [17 R ~)>¢ = Clients
broaden the concept of endpoint terminal allowing physigia e j:;i/

to extend their presence across the entire healthcareedeliv ] ‘
continuum — from primary and outpatient care, to acute care, Fig. 1. The ExiTe overall idea

rehabilitation and long-term care — with the same devicghe use of these systems as a tool to enhance social interacti

Again this tool shows the variety of solutions that are catiie for the elderly has been advocated in [18]. The idea of the

investigated and the potential which is behind the “robfoject is simple but rather effective. We plan to use a remot

(r)evolution”. controlled robot able to move within the home environment
c¢) The ExiTE Approach and this Paper:The work anqg endowed with a teleconferencing system (see Figure 1).

described in this paper is an introduction to the activités The robotis operated by a person (relative, caregiveeds),

the EXCITE project. The strategy followed within the project ishe client, who wants to contact the old persarséd in his/her

the one of selecting a commercial product with high potésitiajiing environmente.g., home, health care institution, etc.).

the robot Giraff! for remote teleconferencing, and adapting it The client can drive the robot through the user’'s environ-

to the goal of the AAL call of favoring the social interactionnment to reach different locations, by using a simple soféwar

of old people by empowering the current functionalitiestwitinstalled on a computer. The intuitive EXE idea is to employ

a user centered study. The reminder of the paper is subdiviqlg|ati\,e|y simple but robust technology, which offers fied

into two main sections: Section Il overviews the projectgyt consolidated functionalities and to investigate duesi

aim, and Section IlI introduces the pursued user centergghplems/challenges that may arise from a deployment in rea

approach also anticipating the variety of problems adewss:ontexts. This pragmatic approach can then provide useful

in the project in order to robustly serve the needs of the olghggestions and guidelines to further improve the robotic

population. A concluding section ends the paper. features as well as to realize automatic functionalitiest th

Il. THE EXCITE IDEA correspond to real users’ needs and expectation.

The basic idea pursued in EXE is to help developing A  Telepresence to foster social participation

a technology able to facilitate social interaction of peopl
oy peop Telepresence has long been advocated as a means to enable

Lhttp:/iwww.giraff.org/ virtual face-to-face communications for people located at



different places. A newer variant of telepresence has thcerservices and communicating with people (doctor, assistant
emerged which proposes to integrate ICT technologies oriéanily). Perhaps the most recognized telepresence rodayto
robotic platforms and to enable actuation in a remote loaati is the already mentioned RP7 by In-Touch Health designed to
So far robotic telepresence has made a debut in the depldym@n used in hospitals and other acute care facilities.

of robotic systems in dangerous or unreachable envirorsnent Giraff is not intended to replace the human presence or
However, a number of systems are starting to emerge tliaelligence, but rather to extend human presence for papo
advocate the use of robotic telepresence in a domestic abrsocial interaction with people who probably are most
office environment. The use of such systems as a tool ito need. Focusing on a simple audio/video communication
enhance social interaction to cope with the aging socistyeis system on top of a mobile platform, Giraff ensures a reliable
is still relatively novel. However, used as a device to iase service and will allow an effective assessment of the took O
social interaction, robotic telepresence could be pdeit of the limitations of current robotic devices is that theyrd
suited to an elderly audience for a number of reasons. ¥irsthiways guarantee a continuous and long-lasting functgnin
the elderly interacts with the robot in a natural and inteiti which often prevents from experimental studies with real
manner as little additional learning is required for theeglld subjects. On the contrary EXTE is based on a simple but very
Secondly, the client connecting to the robot from a remotebust technology that will support an in depth investigati
location gains a greater level of control which is currentlpf the following research aspects:

not possible in desktop type telecommunication applicatio — Advancement of mechanical design to be optimized for
In particular, this greater level of control allows the olie the home environment;

to move in the environment. Thirdly, this particular type of — User interface and navigation features that allow the
technology is suitable for a diverse group of elderly inahgd use even by informal caregivers with little training and
those who are very mobile (with multiple residences) who experience;

want to maintain contact with their family kin etc.; as well — Research on the shape of the product that help the user

as those who are less mobile and want to connect to the acceptance and trust;
device to gain a greater sense of mobility and access. Respit- Understanding of human factors related to acceptance,
this potential, the number of existing systems which adieca usability and accessibility by users;

better social interaction have indeed only been subjedthtere  — Effectiveness of the proposed tool to decrease the sense
little or no end-user validation with an elderly audience. of social isolation and loneliness.

Telepresence and mobile telepresence concepts have bfglse aspects will contribute to further develop the raboti

envisioned, built and even commercialized since the 198Qgstem thus enriching its functionalities in line with a use
Telepresence provides for virtual face-to-face commuitioa  centered approach [19], [20].

for people located at different places. However, it limiisual
communications to pre-established views and does not all& The Giraff platform
users the “walking around” experience. Mobile telepresasrc  Giraff is a remotely controlled mobile, human-height pRysi
“tele-robotics” — the combination of teleoperation ancepel cal avatar integrated with a videoconferencing systeniydic
resence — offers this additional “walking around” capapili ing a camera, display, speaker and microphone). It is paere
and is the key contribution that the Giraff concept achievésy motors that can propel and turn the device in any direction
for home care. The robot has been designed with a low center of gravity,
An example of fixed location telepresence for home caensuring stable operation even on wheelchair ramps. The
is the ACTION platform, an EU project that designed &iraff's 14 kg weight and integrated carrying handle allows
video conferencing responsive support service for caeggiof it to easily be placed in a car or carried up stairs. A 33.8
elderly people. This project was driven by University Cge cm LCD panel with 1024x768 resolution is incorporated into
of Boras and is now deployed in the city of Vasteras, Swedehe head unit. The LCD panel provides a specially designed
The product has achieved some commercial success but hdaght image and a near 180 degree viewing angle for use in a
been held back by its lack of mobility. Examples at largmobile application with highly variable viewing angles.deio
of tele-robotics today include concepts such as Robonasitmagnified to fill the screen so that the other person’s face
(an extravehicular activity astronaut equivalent), Rallov is visible and is approximately life size. The head unit dlin t
(designed to perform autonomous and/or semiautonomausl pan to simulate eye to eye contact using servo motors.
exploration and measurements in a volcanic environmemd), a The base moves using a differential drive movement system.
PeopleBot (from MobileRobotics, designed for applicasionA patented suspension system allows the 15 cm wheels to
such as business promotion, monitoring and entertainmemf)mb small obstacles and rugs while maintaining the stalk
An example specific to healthcare is a device developed by Fa-an upright position. The drive wheels are driven by high
tronik Tecnalia in Spain. Initially developed for multippose power motors enabling speeds of up to two meters per second,
service robotics, this prototype was subsequently apglieda brisk walking pace. Both drive motors use encoders for
assist elderly people living at home. Assistance includsks accurate positional feedback. As for the sensors, devedopm
such as user walking, reminding, providing environmemntal iis currently in process to add 4 IR sensors for use in coflisio
formation, controlling environmental security, providihealth detection and avoidance. A remote user can charge the Giraff



by driving it onto docking station. The docking station aes nature of a computer or other videoconferencing deviceigdim
the batteries in under two hours. A full charge is sufficiertheir purpose for home care. Rather, Giraff overcomes the
to allow the Giraff to wander untethered for over two hourdimitations of traditional videoconferencing equipmemttugh
Extended use batteries with a four hour life are also avilabmobility by completely removing the user interface from the
The Giraff can also be used while being charged, althougésident home. They simply receive a Giraff visitor as they
naturally it must stay on the docking station. would an in-person visitor (see Figure 2).

I11. THE EXCITE WORKPLAN

Goal of the AAL programme is to favor a rather quick
return to market (hopefully within two years from the end
of the project). Hence a rather straightforward plan for the
EXCITE project has been conceived. Specifically, our project is
grounded on the existing platform and the idea is to empower
it according to the result of a phase of continuous inteoacti
with potential users.

A. User-centered approach in EKTE

The implementation of successful ICT solutions to advance
elderly’s social interaction requires social practicented
approaches to integrate user experience and interactggrde
In this respect, it is necessary to understand and model the
structure of older person’s social relationships in réalis
use cases that can significantly contribute to the design of
appropriate technological interventions and really inwero
their acceptability by end-users. With regard to this alici
point, it is important to assess the needs of the elderly th bo
roles (client and end-user). Therefore, the driving cotsep
and methodology of this project are centered on the user
based evaluations and the elicitation of user requirenvemes
using the prototype. The methodology is highly inspired by
a user-centric approach used to prototyping, validating an
refining solution in both multiple and evolving real context
called the Living Lab approach. Such validations will occur
in a cyclic fashion where the prototype is deployed in a
number of end-user sites, qualitative and quantitativa dt
user feedback is obtained, changes to the prototype and the
necessary infrastructure are accounted for, and the ppeads
The Giraff is accessed and controlled via a standard come-deployed. For this methodology to be successfully appli
puter/laptop over the Internet, using an application treat cthe ExCITE project proposes a strategy which involves the
be downloaded for free from the Giraff web site. From and users and researchers in a tightly knit collaboratitnis T
remote location a person with no prior computer trainingpproach is also in line with the recent attention towards en
can “visit” a home and intuitively navigate the Giraff dowrusers consideration within the research area of humarntrobo
hallways, through doorways and around tables and chaiirsteraction for socially assistive applications.

Visitors can also look around via a pan/tilt/zoom camera, an Again in this area the need to involve competencies from
can be seen and heard in real time via a life-size portraitveral heterogeneous disciplines [10] is a crucial aspect
image from their webcam. They can even adjust the Giraffigell as the attention toward social interaction between d&mm
height to “sit at a table or bedside allowing true face-taisers and robotic agents. For example, in [21] it is high&gh
face conversations in all settings. Visitors do not steer thow observation and behavioral analysis of human-robaakoc
device as they would driving a car, but rather just point imteraction in real environments are necessary in ordeske t
the direction they want it go and leave the steering details into consideration all the divergent factors pertainingthe

the Giraff. The device can be directed to a charging statialesign of social robots.

when not in use. The main philosophy is that mobility is . ) ) i

a fundamental requirement for healthcare; caregivers mit /mplementing different forms of interactions

be able to go to where the resident is, look around andThe robot Giraff and the client/server architecture of the
assess the home environment, and in the case of emergen€isTE idea allows to deploy and consequently to experiment
connect independently and see what is wrong. The fixéiferent forms of interactions. A brief outline of thesg#gs of

Fig. 2. Examples of Giraff prototypes



interaction is given in Table I. The combination of the pbksi - End-user — Systernteraction
instantiations will guarantee the different “flavors” ofgsible In order to analyze the client-system interaction both-rela
interactions to be evaluated. The first column of the tabies of elderly users and health professional will be coietz
indicates the type of client who can remotely operate thetobfor the recruitment. These participants will be then suioidid
In particular it is worth highlighting that family membersaccording to their level of expertise in using technologlye T
could include both young (children, grandchildren) or élgle system-user interaction will be tested involving both elge
(spouse or sibling) persons. The second column indicates feople living in their own homes and those who reside in
type of end-users situations, while the third column shdwes thealth care facilities.
possible location for both client and end-users. 1) Client — System interactionlt is worth reminding that

It is worth noting that in certain cases, there may be sevetdilents are people far away from both Giraff and the old
clients accessing the same Giraff system at different timggrson that interact with the person trough Giraff. The espe
This is particularly true when the Giraff is deployed in a b to start evaluating is mainly related to the usability of ttient
housing facility like a nursing complex. In other cases, &m interface and the navigation methods it allows related & th
be the elderly acting as the client user contacting otherld tele-operation of the robot. Indeed aspects related to el
such as a spouse or sibling. The term “Organisations” in te¢ use and safety are particularly relevant to be tested in a
table may refer to collective activities (such as sociabs)u real setting. In [23] for instance a pilot study has beeniedrr

TABLE | out, which evaluates two conceptually different interater
DIFFERENT FORM OF INTERACTION WITHINEXCITE tele-operated mobile robotic systems with a small set of
trained and untrained operators. That paper provides lusefu
Client-User End-User b‘;‘;”r‘;ions (Client/End- 5 ,ggestions that can be considered for augmenting thetopera
_ performance. The question of safety of robot operations has
Family Elderly Residence/Residence been investigated in the rescue domain, where for instance
Elderly Organisation Residence/Organisation

N ~ [24] examined the user interaction and identified potential

Health Professional | Elderly g’:ﬁ(‘g care facility/ Resi- jnformation displays that could reduce the number of pdaént

incidents. Authors identified some guidelines for inforimat
The different combinations which can be obtained by cowlisplay of tele-operated robots. In line with these studes
sidering the elements of the table, offer a quite rich sdenawill investigate the usability features of the client irftare
of study. Indeed, the use of robots in real settings can pgs®viding suggestions for the technological improvemaeaits
different problems in technology and/or user-interactidrich  the Giraff system (client side). Different types of clieetd.,
depend on the specific scenario reproduced. In this lightith different level of expertise) will be also involved ihe
the ExCITE project will devote a great part of the work tostudy.
the realization of an experimental study which will cover as 2) End-User — System interactioffrom an end-user per-
much as possible the various possibilities presented allovespective we envisage the study of three main aspas#bility,
addition, we plan to replicate the evaluation of thecExe user acceptancandperceived social isolation/lonelinesthe
system in different nations of Europe so as to detect alssscraisability of the system will be evaluated through heuristial-
cultural differences on the acceptance of robotic asgi§f2). uation [25] and observational studies aimed at understgndi
problem in the user system interaction. Results from thst fir
study will be used to refine the technology accordingly.

As already said, one of the key aspects of the Ek project a) Acceptance:User acceptance has been defined as
is the use of a user-centered approach, in order to deefitye demonstrable willingness within a user group to employ
involve end users in the evaluation of specific aspects of th&hnology for the tasks it is designed to support” [26]. A
technology which may prevent from an effective deploymefumber of theoretical models have been widely used in the
into real world contexts. Indeed, the primary objective lé t literature for modeling user acceptance of technology. TAM
ExcITE project is to evaluate user requirements for social if27] is one of the most widely used models of technology
teraction via robotic telepresence, and develop insigtasral  acceptance of end-users. It suggests Beateived Usefulness
the usability and acceptance of this technology. As meetion and Perceived Ease of Usefluence theBehavioral Intention
this evaluation will be performed in different European geu to use a system through the mediationAdfitude In addition
tries and reproducing different combination of interact&s the Actual Useof the system is predicted by thgehavioral
specified in Table 1. The project schedule includes a serigfiention A more recent and comprehensive formulation of
of pilot applications where tests on the platform will behe technology acceptance model is the Unified Theory of
performed. The diverse forms of possible interactionsugho Acceptance and Use of Technology (UTAUT — [28]). Within
Giraff are given in table I. this model the construcBerformance Expectan@nd Effort

To this purpose a large part of the &XE contribution will  Expectancycorrespond to “usefulness” of TAM. These last
be the evaluation with potential users. We are currentlaorgwo constructs are direct determinants of Behavioral lien
nizing the evaluation according to two different dimension |n the ExciTE user-evaluation effort we will take as a reference

— Client — Systeninteraction point the constructs of both models in order to examine

C. Towards an evaluation with users



the acceptance of Giraff robotic platform, in particular bypf project we are confident to investigate more deeply the
concentrating on those constructs that are more suitable &sues connected with the adaptation of an existing tool to

the telepresence case.

the need of aging population. Apart the new version of Giraff

It is also important to study the psychosocial impact of we would like also to have a solid version of the evaluation
technological aid on its users in order to identify the ressomethodology which can be more widely used for diversified
for its use or its abandonment and to recognize problematimls.
areas. Psychosocial factors may be crucial in determirtiegt As for the Giraff functionalities we plan to focus on
degree of satisfaction of the user; sometimes the abanddnnendowing the robot with basic functionalities for autonomy
of an assistive device is due to technical problems but there in order to strengthen its at home behavior, to improve the
several cases where factors such as personality and nimtivatommunication abilities to support mixed-initiative irdetion
can have an important effect. Satisfaction and frequenagef (the current platform expects the initiative of the client)
are determined by real costs and benefits related to the usamd to synthesize new services which further facilitataadoc
assistive device [29]. Additional variables that can bevaht participation.

for the acceptance of the robot are enjoyment, perceived nee
of assistance as well as privacy. Finally, it is important to
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components of people’s images of robot [30].

Within EXCITE we are trying to extend these considerations
to the relationship between older people and the Giraffesgst [1]
by developingad hoc questionnaires to measure to various
aspects.

b) Perceived social isolation/lonelines@ne of the most
important aspect of the EXTE project is the idea of using
telepresence to diminish the sense of loneliness of elderly
people and foster their social participation. 3]

Indeed, elderly people tend to feel isolated and their $oci?4]
participation decreases gradually with the years. We can
speculate that telepresence robotic systems can sigrtifican
help to increase social inclusion of older persons by commLfé]
nication services such as videoconferencing tools that @if
immediate benefit to elderly people enhancing communioatio
with others. However, when dealing with the implementalﬁ]
tion of ICT and robotic solutions to advance older people’s
social interaction it is necessary to investigate theiriadoc [7]
participation, isolation, social and familiar support qgedved.

In order to understand to what extent is an older persop;
alone, we plan to administemd hoc questions as well as
an existing validated loneliness scale (e.g., UCLA Loneli-
ness Scale). This instrument is a most commonly used sef?—]
report loneliness questionnaire (20 item) for the assessofe
subjective feelings of loneliness or social isolation [3Lhe

use of these instruments before, during, and after the fGirg
experience” will allow to assess the potential beneficitd af

of telepresence as a mean to reduce social isolation. 1

Overall, all the above mentioned aspects will be assesgec]
through experimental session focused on studying user inte
action with the Giraff robot, focus groups with elderly userl1?
and caregiver (formal and informal), questionnaire, asl wel
as possible experience diaries that users will be asked to
compile during the period in which the robot will be in theif13!
environments.

(2]

[14]
IV. CONCLUSIONS

The ExCITE has recently (July 2010) started its way to
produce an empowered version of Giraff. Over the three years

REFERENCES

N. Keating, P. Otfinowski, C. Wenger, J. Fast, and L. Derks“Un-
derstanding the Caring Capacity of Informal Networks ofilF8&niors:
A Case for Care Networks,Ageing and Societyvol. 23, no. 1, pp.
115-127, 2003.

J. T. Cacioppo, L. C. Hawkley, E. Crawford, J. M. Ernst, M.
Burleson, M. A. Kowaleski, W. B. Malarkey, E. Van Cauter, and
G. Berntson, “Loneliness and Health: Potential Mechanjsmsycho-
somatic Medicingvol. 64, pp. 407-417, 2002.

D. Perlman, “European and Canadian Studies of Londinasong
Seniors,"Canadian Journal on Agingvol. 23, no. 2, pp. 181-188, 2004.
T. van Tilburg, B. Havens, and J. de Jong-Gierveld, “LUoress among
Older Adults in the Netherlands, Italy, and Canada: A Mattéted
Comparison,”Canadian Journal on Agingvol. 23, no. 2, pp. 169-180,
2004.

J. L. Moren-Cross and N. LinHandbook of Aging and the Social
Sciences (6th ed.) New York: Elsevier, 2006, ch. Social networks
and health.

L. F. Berkman and T. Glass§ocial Epidemiology New York: Oxford
University Press, 2000, ch. Social integration, socialwoets, social
support and health.

L. Fratiglioni, “Influence of Social Network on Occurred of Dementia:
a Community Based Longitudinal Studyl’ancet vol. 355, no. 9212,
pp. 1315-1319, 2000.

L. Berkman, T. Glass, |. Brisette, and T. Seema, “Fromaldntegration
to health: Durkheim in the new millennium,Social Science and
Medicine vol. 51, no. 6, pp. 843-857, 2000.

C. Mendes de Leon, T. Glass, L. Beckett, T. Seeman, D. §van
and L. Berkman, “Social Networks and Disability TransisoAcross
Eight Intervals of Yearly Data in the New Haven]’ Gerontology B
Psychological Sciences and Social Scienses. 54, no. 3, pp. S162—
S171, 1999.

] D. Feil-Seifer and M. Mataric, “Defining Socially Assige Robotics,”

in ICORR-05. Proceedings of IEEE International ConferenceRea-
bilitation Robotics, Chicago, 1L.2005.

T. Fong, I. Nourbakhsh, and K. Dautenhahn, “A Survey atidlly
Interactive Robots,Robotics and Autonomous Systewd. 42, no. 3-
4, pp. 143-166, 2003.

N. Roy, G. Baltus, D. Fox, F. Gemperle, J. Goetz, T. Hirsb. Mar-
garitis, M. Montemerlo, J. Pineau, J. Schulte, and S. Tht@iowards
Personal Service Robots for the Elderly,” WIRE-00. Workshop on
Interactive Robots and Entertainmer2000.

J. Pineau, M. Montemerlo, M. Pollack, N. Roy, and S. ThrtTowards
robotic assistants in nursing homes: Challenges and s¢sBlbbotics
and Autonomous Systemal. 42, no. 3—4, pp. 271-281, 2003.

A. Cesta, S. Bahadori, G. Cortellessa, G. Grisetti, Mili@ni, L. locchi,
G. Leone, D. Nardi, A. Oddi, F. Pecora, R. Rasconi, A. Saggasd
M. Scopelliti, “The RoboCare Project Cognitive Systems tloe Care
of the Elderly,” inICADI-03. Proc. Int. Conf. on Aging, Disability and
Independence2003.



[15] A. Saffiotti and M. Broxvall, “PEIS Ecologies: Ambienntelligence
meets Autonomous Robotics,” 80c-EUSAI. Proc. of the Int. Conf. on
Smart Objects and Ambient Intelligenc005.

[16] Fraunhofer Institute for Manufacturing EngineeringdaAutomation
(IPA), “Care-O-Bot (Project Web Page).” [Online]. Availab
http://www.care-o-bot.de/english

[17] In-Touch Health, “‘RP-7 Robots.” [Online]. Available:
http://www.intouchhealth.com/productg-7_robots.html

[18] P. Boissy, H. Corriveau, F. Michaud, D. Labonté, and M. Royer,
“Qualitative Study of In-home Robotic Telepresence for Ho@are
of Community-living Elderly Subjects,Journal of Telemedicine and
Telecare vol. 13, no. 2, pp. 79-84, 2007.

[19] H. Sharp, Y. Rogers, and J. Preelrgeraction Design: Beyond Human-
Computer Interaction2nd ed. England: Wiley, March 2007.

[20] D. Norman and S. W. DrapetJser-Centered System Design: New
Perspectives on Human-Computer InteractiorHillsdale, New Jersey
London: Lawrence Erlbaum, 1986.

[21] S. Sabanovic, M. Michalowski, and R. Simmons, “Robatdtie Wild:
Observing Human-Robot Social Interaction Outside the "LiabAMC-
06. Proceedings of the International Workshop on Advancexidvi
Control, Istanbul, Turkey, March 2006.

[22] G. Cortellessa, M. Scopelliti, L. Tiberio, G. Koch Swmtg, A. Loutfi,
and F. Pecora, “A Cross-Cultural Evaluation of Domestic igtse
Robots,” inProceedings of AAAI Fall Symposium on “Al in Eldercare:
New Solutions to Old Problems” AAAI, 2008.

[23] D. Labonté, F. Michaud, P. Boissy, H. Corriveau, and@outier, “A
pilot study on teleoperated mobile robots in home enviramsé in
IROS-06. Proc. IEEE/RSJ Int. Conf. on Intelligent Robotd 8ystems
2006.

[24] J. Scholtz and J. Young, “Evaluation of Human-Robotetattion
Awareness in Search and Rescue I@RA-04. Proceedings of the IEEE
International Conference on Robotics and Automatidd04.

[25] J. Nielsen,Usability Engineering Academic Press, 1993.

[26] A. Dillon, Encyclopedia of Human Factors and Ergonomic Ed.
London: Taylor and Francis, 2001, ch. User Acceptance afrinition
Technology.

[27] F. Davis, “A Technology Acceptance Model for Empirigalesting New
End-User Information Systems: Theory and Results,” Phigeditation,
M.L.T. Boston (MA), 1986.

[28] V. Venkatesh, M. G. Morris, G. B. Davis, and F. Davis, ®#JsAc-
ceptance of Information Technology: Toward a Unified VieWlS
Quarterly, vol. 27, no. 3, pp. 425-478, 2003.

[29] C. Vash, “Psychological Aspects of Rehabilitation Ewgring,” inTech-
nology for Independent Living. Proceedings from the 198kg¥mps
on Science and Technology for HandicappedAAS, 1983.

[30] A. Cesta, G. Cortellessa, M. V. Giuliani, F. Pecora, Mofelliti, and
L. Tiberio, “Psychological implications of domestic asisis technology
for the elderly,” PsychNology Journalvol. 5(3), pp. 229-252, 2007.

[31] D. W. Russell, “UCLA Loneliness Scale (Version 3): Radility, Valid-
ity, and Factor Structure,Journal of Personality Assessmembl. 66,
no. 1, pp. 20-40, 1996.



