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Abstract—Emotional factors related to aging at home
assistive technology are known to affect technology acceptance,
effective use, and quality of life improvement. This paper is a
survey on the affective dimension of robot-based systems
conceived for helping elderly at home. The specificity of elders’
capabilities (e.g. sensory and cognitive), coping styles,
aspirations, lifestyles, social rules and preferences are faced
with available knowledge from the fields of social psychology,
sociology and gerontology. In the case of social robots,
convenient verbal and non-verbal communication and motion
behavior (e.g. social distance, space formations) are to be
designed according to generational and cultural rules.
Moreover, robot behavior should be congruent with its role (i.e.
helper, companion) and affordances.

I. INTRODUCTION
Ethnographic research in the field of eldercare shows
that the design of assistive devices determines their
acceptance, efficient use, and intended improvement of
elders’ quality of life (QoL). The term aid technologies will
be employed in this context, meaning any device,
implementation, tool, computer program or supportive
service designed to increase the capacities of people who,
because of whatever circumstance, are not able to reach a
predetermined competence [1].
However, it would be a misconception to assume that
elders will use a technological aid just because they need it
[2]. Understanding expectancies with regard to care and
assistance of those interested – elders and their caregivers –
is necessary for effective assistive services and products
design.
Relevant issues along the design life-cycle that can be
assessed from empirical data are (1) whether the product is
really helping or is disturbing users, (2) whether the system
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really makes elders feel competent or rather intimidated and
stressed, and (3) whether elders feel proud of their
achievements or rather ashamed to be depending on
technology [3].
Some attributes of assistive technology design evoke
certain emotions and perceptions, which influence the user’s
behavior. Hence, adoption degree or correct use can depend
on the appearance of a device, affecting the general efficacy
of the aid system, and in particular the user’s health and
QoL. Therefore, devices have to be not only useful but
attractive. It is more probable for elderly to accept and adopt
well designed devices because these cover simultaneously
their functional, emotional and social needs [4].
Two questions arise from the consideration of emotional
factors in robot-based systems: (1) which features of the
assistive system influence perceptions and attitudes of older
adults, and (2) how can these emotional factors be
effectively addressed through design. In this context, social
psychology provides useful insight to guide design.
Section II and III sum up lessons learned from the field
of assistive technology for active ageing in general and from
previous experiences in robot-based systems, respectively.
In section IV useful models from the field of socialpsychology are reviewed on three key processes in assistive
robotics: adoption, space sharing and communication.
Finally, conclusions are drawn in section V.
II. ASSISTIVE TECHNOLOGY FOR AGING AT HOME
A. Technological aids for Quality of Life promotion
The research field of ‘ageing at home’ technology
focusses on the needs of elders in their daily activities in
their own homes. The ageing at home research supports a
wider vision of the personal wellbeing systems, and must
consider both older adults and their caregivers. In this way a
highly specialized support for home-centred health attention
extended to all the age groups can be provided [5].
From our point of view, the concept of QoL is a relevant
topic in this context, often accessed using two principal
axes: autonomy and commitment. Autonomy is referred to
as the capability of exercising the control of ones live, selfcare and decision making.; commitment as the state of being
and feeling connected, interested in, engaged and
compromised with the world and others.
Certain emotions associated to the use of a device can
induce undesired effects, no matter how useful the device
potentially is. Conversely, certain devices or systems can

Lately a lot of research on activity recognition tends to
use non-intrusive sensors, based on cameras and computer
vision techniques. Comprehensive surveys are given by [19]
[20] and more recently [21]. The application areas for these
vision systems are mostly surveillance and safety in public
domains. The recognition of human actions from cameras is
also becoming popular for natural interaction, including
gesture recognition for control of games, computers or
interaction with robots. Vision cameras have been used in
combination with a time of flight range finder [22], which
gives valuable extra information for pose estimation. Apart
from accurate action recognition, the combined data from
range sensor and camera can be used for accurate
identification of the person it interacts with.
Also systems that recognize Activities of Daily Living
(ADL) from sensor data are now an active topic of research
in the field of health monitoring. From simple systems
dedicated to recognizing toileting and sleeping behavior to
systems able to recognize a large variety of ADLs
[23][24][25].
B. Artificial partners for health and wellbeing
Assistive social robots have been developed and tested to
sustain in-clinic and at home rehabilitation and health
promotion programs (i.e. lifestyle modification). The used
system in these programs acts mainly through social
influence providing encouragement, motivation and
surveillance for treatment adherence and compliance as well
as helping and assisting in daily activities. In this context,
the emergence and maintenance of a patient-robot
relationship is needed to support long-lasting behavioral
change.
C. Helpers, coaches, companions and pets
Helpers- A high number of home care robots has been
developed in the last few years. To give a few examples: two
mobile robotic assistant prototypes, Flo and Pearl, were
developed as cognitive reminders and mobile walk-aids to
assist elderly with mild cognitive and physical impairments
in an assisted living facility [26]. In the context of smart
domestic environments, the ROBOCARE project aimed at
providing supportive technology for elderly people.
Specifically, a domestic environment was equipped with
sensors that cooperated with a robot to provide support to
the assisted person [27]. In Japan, a robot called uBot-5 is
designed as a stable dynamic platform to assist individual in
their residential home by providing opportunities for remote
monitoring and interaction [28] .The Care-O-Bot, developed
by the Fraunhofer Institute, is intended for improving and
ensuring QoL for elderly and disabled people. Several
modalities for human-robot interaction exist, including
vision, speech, lighting, the multipurpose tray with a touch
screen for object passing between human and robot.
Coaches- To play the role of a coach, a robot requires
knowledge of patient state (physical and psychological) and
high level social situated communication skills. The
relationship between coach and patient is based on a social
bond (affective involvement), a task (i.e. physical exercise)
and goals (i.e. functional capability recovery). Obtaining the
patient’s adherence is an essential issue and requires an
agreement about the relevance and usefulness of tasks and

goals. Three factors are noted as the most important in
creating a relationship with a robot coach: engagement of the
user, trust of the system, and motivation to use the system
[26][42].
The USC Robotics Lab developed a contact-free socially
assistive post-stroke therapeutic robot system [30]. The aim
was to assist patients in their daily physical exercise trough
social interaction (motivation and feedback) based on its
knowledge about the physical exercise of the patient (from
VHQVRUV LQ WKHLU DUPV ,Q 0DWDULü [31] an experiment with
post-stroke patients was carried out to investigate how
different robot interactive behaviors (from less to more
enthusiastic encouragement) and interaction modes (i.e. prerecorded versus synthesized voice) affect patients’
willingness to comply with the rehabilitation program and
their attitude to the robot. In the SERA [32] study, a
subsequent study focused on matching between user’s
personality and robot’s coaching style (from challenging to
nurturing) defined by different conditions of social
interaction parameters (interaction distances, speed, and
vocal content). The reported results provide evidence for
users’ preference of personality matching.
A robotic weight loss coach was developed at the Media
Lab Personal Robots Group [43]. Results of a user study
with this robot show that participants using the robot had
higher rates of therapy compliance than those using the
computer or paper systems. A very new and promising
approach in this study was to consider the state of the
relationship between user and robot as a key variable to
adjust human-robot interaction. The state of the relationship
was assessed in a daily bases and labeled as initial, normal
or repair.
Pet-like robots- The first efforts towards having socially
assistive robotic systems for the elderly have been focused
towards constructing robot-pet companions aimed at
reducing stress and depression and enhance social
interaction and activity. It has been demonstrated that elderly
individuals who interact with a seal shaped robot named
Paro feel more positive after few interactive sessions with
the robot, mainly based on caressing and talking to it [33].
Another robotic companion, the Huggable robot, capable of
active relational and effective touch-based interactions with
a person, has been developed to increase the wellbeing of
hospitalized people [34].
However, in a study concerning robotic coaches with
older adults [29] it has been established that not all
participants felt comfortable interacting with a robot, some
felt too old to play with a toy or did not like animals or do not
wish to take on the perceived responsibility for these pet
robots..
Companions- In the domain of rehabilitation and healthy
life promotion, Tapus [35] carried out a series of trials with
senior users (+70 years old) over 6 months. A humanoid
torso robot mounted on a mobile robot base designed for
users with dementia and/or Alzheimer’s disease, with the
main goal of helping users improve or maintain their
cognitive attention through encouragement in a music-based
cognitive stimulation game. The study focused on the
capability of the robot to adapt its behavior to the level of

social interaction. Social interaction spans a spectrum of
different fields, to give few examples Kidd and Breazeal
[29] consider that the ability to look at the user (gaze) for
long-term interaction is a key feature. A robot for being
social must be capable to express their internal states or
emotions either verbally (speech) or non-verbally (e.g. facial
expressions, body gestures, sounds, visual cues). There is a
large set of basic features necessary to enable social
interaction at different levels (e.g. eye contact, face detection
and recognition, look-at behaviors, head, arm, and hand
gestures, dialogue, tactile displays). On the top of that, a
truly personalized robot companion takes into consideration
an individual human’s likes, dislikes and preferences and
adapts its behavior or appearance accordingly [41].
Therefore, a fully autonomous robot capable of effectively
communicate in a social manner with a human is an
undergoing process.
V. CONCLUSIONS
Recently numerous robot-based personal services at
home are being developed to assist older people in
maintaining their wellbeing. These services usually include
monitoring health status, medication management,
facilitating communication and engaging users in
stimulating activities. In the context of autonomous living
the intended outcomes are related to health (e.g. brain fitness
games), independence (e.g. helping with housekeeping) and
social connectivity.
Some of these services are more efficiently provided by
social agents –computer based or robots- able to engage
people in social interaction. Robots living at home in a longterm basis offer the added value of more natural and
attractive interaction and the possibility to provide new
personal services (e.g. company or comfort) based on
emotional relational states like trust or affection.
Smart home services facilitated by social robots have
showed to be very promising for successful aging though
their implementation involves new challenges to address
users` functional and emotional needs. To increase the
acceptability and sustainability of these systems robot’s
behaviors must be carefully designed –based on scientific
knowledge from social research- to provide them with smart
sociability (i.e. respectful to social rules in communication
and in space relations).
This social scenario requires updated guidelines for
robot’s behavior design. A useful tool is the extended
models of technology acceptance that –based on empirical
data- includes new outcomes (e.g. actual use and clinical
impact), new individual variables (e.g. Social Presence,
Trust) and a more ecological perspective of the process of
effective adoption taking into account stakeholder’s
perspectives and contextual constrains. Non supportive
attitudes such as skepticism towards effectiveness or safety
may affect the elderly perceptions on usefulness or effort
and may result as well in a lack of involvement to sustain the
process.
Moreover, the design of robots’ appropriate sociability
assisting elderly at home would benefit from lessons learned
in other social robotics applications such as tele-presence
(i.e. specifications for smart space sharing and social

presence) and telemedicine systems (i.e. believes and
attitudes of health and care providers towards technologymediated services).
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