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Executive Summary 

Demographic studies show that Europe's elderly population will double by middle of this 
century posing significant challenges to Europe's society and economy. In the last years, 
there is a growing attention for assistive technologies in helping the older individuals to 
stay active and live independently for longer in their preferred environment. In order to 
meet the requirements of these people, in an era with less young people at work and not 
being able to let the health care budgets grow in an eager way, other solutions should be 
found. The statement is that technology can be of great help for the independence of the 
elderly in the near future. Technology should answer to the user needs in order to be 
supportive. 

The main aim of the Miraculous-Life project is to design, develop and evaluate an 
innovative user-centric technological solution, the Virtual Support Partner (VSP), attending 
to the elder (65+) daily activity and safety needs, while the elder goes about his normal 
daily life. The VSP will provide implicit daily activities support which is based on behaviour 
and emotional understanding and appropriate respond exhibiting distinctive emotions, 
deliver in a human like way simulating in essence the interaction with a real life partner. 

Specifically, the VSP fuses together user’s facial expressions, voice intonation, gestures 
and other contextual information of the user’s environment and provides intelligent 
responses and delivery of services through an Avatar-based interface exhibiting empathic 
respond through face emotions and voice intonations. Through an intelligent dialogue, and 
the use of different ICT services for elder home daily activities support and safety, the VSP 
stimulates and motivates the elder to act. 

Although, there are some other solutions similar to Miraculous-Life in combining an Avatar 
based interface with a comprehensive intelligent set of services for facilitating a safe and 
independent way of life at home for the elderly, they are hampered by excessive cost for 
construction and deployment and are mostly focused on services to support elders with 
physical disabilities. Also, most of the service pools employed by these works utilize 
simple, straightforward context interpretation. 

Miraculous-Life, on the other hand, employs a sophisticated model that incorporates 
various different sensor feeds, as well as snapshot and historic behaviour analysis, in 
order to provide better assistance to the elderly. It also utilizes techniques for recognizing 
the emotions contained in the speech, the facial expression and gestures combined with 
the elderly’s environmental context in order to create more fine-grained services which are 
then delivered in an interactive familiar human like way. Miraculous-Life, goes beyond the 
state of the art by not tackling the single objective of high impact service provision, but 
provides a comprehensive system through the utilization of the Virtual Support Partner 
model. Furthermore, it provides a cost effective solution operating on widespread tablet 
devices and making use of state of the art technologies in the areas of Virtual Embodied 
Characters (Avatars) and multimodal sensing and processing techniques in order to 
deliver high quality services to the elderly in an intelligent, scalable and most importantly, 
in a familiar human like and non-intrusive manner. 

This document investigates the requirements and needs of elderly and care givers, 
regarding technical solutions and support for staying independent as long as possible. The 
focus will be on those people living alone and the aim is to develop a solution for them as 
compensation for the role a real life partner would have had.  

In two regions of Europe; Geneva in Switzerland (MRPS) and Sittard in the Netherlands 
(ORBIS), elderly were invited to discuss their ideas and needs regarding a technical 
solution which functions as a virtual support partner for independent elderly living alone. 
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These user needs were collected by structured questionnaires and interviews. During the 
user needs analysis and requirements assessment, in order to mitigate the risk of defining 
requirements that are too ambitious within the frame of the project, focus was given on the 
requirements with the highest priority and most critical aspects. In doing so, we provide an 
achievable amount of basic criteria which are all related to user acceptance, such that all 
other technical WPs can work with this solution.  

In a later stage, in the second version of this deliverable (which is due Month 24 of the 
project), we will extend it iteratively to cover more requirements with lower priority as well. 
Also, focus is given on the requirements that cover a largest sub-user group, in order to 
mitigate the risk of defining requirements that are too diverse to be achievable within the 
frame of the project. 
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1 About this Document 

1.1 Role of the deliverable 

The main role of this deliverable is to carry out the elders’ needs analysis in managing 
their daily activities at home and specify functional requirements for the services to be 
provided by the system. Focus will be given in the services categories of Care & Wellness, 
Guidance, Leisure& Education, Co-Net and Safety. Other relevant members, like formal 
(i.e., care professionals) and informal (i.e., family members of the elderly) caregivers, of 
the elders’ care team were also involved in the analysis as their opinion was essential both 
for gathering a more realistic requirements but also requirements that will help them to 
improve care and reduce care associated effort.  

This deliverable also analyses and specifies the Virtual Support Partner (VSP) model 
providing for emotional and behaviour patterns the elderly used to have, or would like to 
have, with a real partner, in the execution of their daily activities at home. This deliverable 
will then provide input to all the technical WPs (WP2, WP3, WP4 and WP5) for translating 
the user needs and requirements into technical specification, with respect to the design, 
conformance, interfaces, features and functions of the system that the technical partners 
will consider for the design and development of the Miraculous-Life system. 

This is the first version of the deliverable D1.1 (D1.1a) and here we provide the end users’ 
needs analysis and specify the functional requirements of the Miraculous-Life system 
based on the information gathered from two main sources: 1) a literature study 
investigating meanings, views and opinions according to social participation, social 
activities and barriers based on being supported by an ICT solution (and more specifically 
a Virtual Support Partner) when it comes to participation in elderly life (see chapter 4) and 
2) a user study with elderly and relevant members of their care team (i.e., care 
professionals and family). The user study was based on requirements analysis 
questionnaires created for identifying both the needs of the elderly as well as the 
caregivers (see Appendix A) and on well-structured focus groups interviews performed 
both in formal (professional caregivers) and informal way (relatives, volunteers).  

Note that the specification of the functional requirements of the Miraculous-Life system is 
expected to continuously evolve, thought out the lifetime of the project, according to the 
changing needs and requirements of the end users and the other related stakeholders 
(i.e., the elder, the caregivers, etc.). Thus, the content provided in this deliverable is 
expected to be enhanced in order to accommodate these needs and requirements. These 
changes/enhancements will be described in the second version of this deliverable (D1.1b) 
which is due to month 24 of the project. 

1.2 Relationship to other Miraculous-Life deliverables 

The deliverable is related to the following Miraculous-Life deliverables: 

Deliverable:  Relation 

D1.2 Specification of use case scenarios and User Interface: This document presents the use 
case scenarios and also an analysis of the interaction requirements needed to specify the 
Human-Computer interface.  

D1.1 will provide input to D1.2 that will assist in the definition of the use case scenarios 
and the user interface requirements analysis. 

D2.1 Specification of the user emotion recognition component: This document presents the 
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design of the Human-Computer Interaction (i.e., facial emotion recognition, gestures-
based emotion recognition, emotion recognition from audio speech, emotion fusion 
component, etc.). 

D1.1 (in association with D1.2) will be provided as input to D2.1 and will be considered 
during the design of the components responsible for the Human-Computer Interaction. 

D3.1 Specification of the User Behaviour Analysis and Environment Analysis component: This 
document presents the design of the Virtual Support Partner (i.e., design algorithms for 
environment context analysis and human behaviour understanding, design the overall 
behaviour and top-level decision making logic of the Virtual Support Partner, design the 
expressive virtual avatar with human-like facial expression, emotional voice and gestures, 
etc.) 

D1.1 will be provided as input to D3.1 and will be considered during the design of the 
Virtual Support Partner. 

D4.1 Design and specification of ICT-based services and safety services: This document 
presents the design of a set of Home Daily ICT services considering the categories of: 
Care & Wellness, Guidance, and Education/Leisure aiding the elder in the execution of 
determined daily life activities at home as well as the design of safety services that will 
fulfil safety needs of the elder in carry out his/her daily life activities at home. 

D1.1 will be provided as input to D4.1 and will be considered during the design of the 
Home Daily ICT and Safety Services. 

D4.2 Specification of Co-Net: This document presents the design of the Collaborative care 
Network (Co-Net). 

D1.1 will be provided as input to D4.2 and will be considered during the design of the 
Collaborative care Network (Co-Net) database and services that this component will 
provide. 

D5.1 Specification of overall system architecture and security and privacy infrastructure: This 
document presents overall design of the Miraculous-Life system architecture.  

D1.1 will be provided as input to D5.1 and will be considered mainly during the design and 
specification of the knowledge base data model. 

D6.1 Trials specification and design: This document designs the trials and describes overall 
evaluation approach that will be used for the trials evaluation.  

D1.1 will be provided as input to D6.1 and it will be considered during the design and 
specification of the trials. 

  

1.3 Structure of this document 

Following the current introductory chapter, the rest of this document is structured as 
follows: In Chapter 2 the Miraculous-Life target group is defined. In Chapter 3 the methods 
and the process used to define and analyse the user needs and requirements are 
presented, while Chapter 4 shows the results of the literature study regarding the self-care 
and supporting needs of elderly in Europe. The analysis and definition of the user needs 
regarding the Miraculous-Life system is provided in Chapter 5. In Chapter 6 the 
specification of the Miraculous-Life system’s functional requirements is defined. Chapter 7 
presents the analysis and specification of the Virtual Support Partner (VSP) model. Finally, 
the main conclusions are provided in Chapter 8. Appendix A includes the questionnaires 
used for the end user needs analysis, while Appendix B provides the complete ranking of 
the services identified for the Miraculous-Life system.  
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2 Miraculous-Life Target Group 

2.1 Introduction 

The target group of Miraculous-Life is the big group of healthy elderly or with light physical 
or mental health problems who live alone at home and can find pleasure and relief in 
getting help or stimulation to carry out their daily activities. In order to increase motivation 
and positive interest of the end users, Miraculous-Life is focused on wellness, convenience 
and comfort, rather than, impairments and limitations. It considers the elderly as active 
collaborative agents able to make personal choices and adapt the system to their lifestyle, 
personalized needs and capabilities over the ageing process. 

In the Miraculous-Life project, two test beds were selected to find out whether a Virtual 
Support Partner (VSP) can be of real use for elderly to maintain their self-supporting life 
while aging. The elderly care setups of ORBIS in the Netherlands and by MRPS in 
Switzerland represent two well selected use cases, where elders can live and manage 
their daily life activities with the greatest possible independence. In the Netherlands, 
ORBIS has developed an innovative integrated Elderly Living Village concept, the Parc 
Hoogveld which includes a multifunctional centre as well as an assisted living complex and 
several modern apartment complexes where the elders live independent. The first pilot will 
be operated in the care apartment’s setup and the elderly home facilities of ORBIS, where 
the elderly live independently and get only support as required. MRPS, which is the oldest 
and largest care organization in the canton of Geneva, will carry out the second pilot in 
their specialized apartments where elders live independently and undertake support as 
needed. 

Groups of elderly and caregivers (both formal and informal), both from ORBIS and MRPS, 
were and will be closely involved throughout the entire duration of the project to contribute 
their needs and ideas that will be the basis for the definition of the needs of this target 
group in terms of managing their daily activities at home. Different types of interviews 
(personal and group interviews) were carried out in both end user organizations with target 
group members. 

The focus groups and interviews involved four different groups:  

(1) Elderly from the elderly home at ORBIS;  

(2) Elderly from the care apartments of ORBIS;  

(3) Independently living elderly in the residences at MRPS;  

(4) Formal and informal caregivers from both test beds. 

The first group will include 4 elderly (3 women and 1 man) from ORBIS Hoogstaete in 
range of age between 62 and 86 years old. The second group will include 4 elderly (2 men 
and 2 women) in range of age between 71-87 years old. The third group from MRPS will 
include 7 elderly (3 men and 4 women) of the independent living residence of MRPS, in 
the age range between 75 to 89 years old. The fourth group will include 9 formal care 
givers (i.e., Care Professions – care coordinators, physiotherapists, etc.) and 5 informal 
caregivers (i.e., Family Members – daughters and sons of the elderly) from ORBIS and 5 
formal and 3 informal caregivers from MRPS. 
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2.2 Maison de Retraite du Petit-Sacconex, Geneva, (CH) 

Founded in 1849, the Maison de Retraite du Petit-Saconnex (MRPS), is the oldest and 
largest elderly care institution in the canton of Geneva. MRPS is the only institution in the 
Geneva canton offering to its residents the possibility to preserve their life style in spite 
their advanced age, facilitating at the same time their transition to a nursing home when 
their health condition requires so. MRPS is composed of: (1) a high quality nursing home 
for the elderly, housing 196 residents and (2) specialized residences, hosting up to 220 
elderly residents and supporting their independent and semi-independent living needs. 

The independent and semi-independent senior apartments are located in the Colladon 
Residence (Les Frênes, Les Hortensias) and in the Trembley Residence (Les Azalées, 
Les Erables). The Tremblay Residence consists of 100 studio and apartments: one-person 
studios are 28 square meters with or without Kitchenette; while one-bedroom apartments 
(56 meter squared) are available for couples. The Colladon Residence consists of 107 
standing apartments for one person or a couple. Apartments for single person are 47 
square meters, including a kitchen open on the dining area, a large bedroom, a hall, a 
bathroom and a balcony. 2-room apartment (54 square meters) and 3-room apartment (77 
square meters) are available for couples. 

 

 

2.3 ORBIS Hoogstaete, Sittard, (NL) 

ORBIS Hoogstaete in Sittard, the Netherlands, is a support care centre for elderly in the 
small town of Sittard (90.000 inhabitants). The centre involves 200 elderly living 
independently in a neighbourhood. The total organization of ORBIS Medical and Care 
group also includes a (senior friendly) hospital, ten nursing homes, eight support care 
centres and a home care organization as well as a mental care organization. All the elderly 
living at ORBIS Hoogstaete have their own private apartment. The test bed will be divided 
in two groups: 
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 Those elderly who need substantial care or support because of some physical and 
minor mental impairments, living in the elderly home Hoogstaete; 

 Those elderly living in the apartments close by and being connected to the care 
centre (Silverstaete) to receive incidental care or support. 

Note that most elderly are above the age of 75 and all live alone. 
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3 Methods Used for User Needs Analysis 

3.1 Introduction 

For the end user needs analysis and definition, information from several sources is 
collected. The information gathered from these sources help and guided us to work on the 
most important needs of elderly related to the scope of Miraculous-Life. The literature 
study performed and the information gathered from the elderly, as well as other relevant 
members of the care team, in well-structured meetings/focus groups, both in formal (care 
professionals) and informal way (relatives, volunteers) were the essential elements of this 
study. 

3.2 Flowchart of procedure 

This study reflects on literature survey as well as on systematic review of the elderly and 
formal and informal caregivers requirements and needs with regard to technology support 
and independence. The relation between the several elements for defining the user needs 
and requirements is provided in Figure 1. 

 

 

Figure 1: User needs analysis flowchart 
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The main objective of the literature study performed was to investigate meanings, views 
and opinions according to social participation, social activities and barriers based on being 
supported by an ICT solution (and more specifically a Virtual Support Partner) when it 
comes to attending to the elder daily activities and safety needs, while he/she goes about 
his normal daily life. Another issue to clarify is if technology can make an impact to 
maintain support and safety during the elderly daily activities. In several databases, like 
Sage, Science direct, Academic search elite, PubMed and Helsebiblioteket, publications 
have been found by using the following search words; elderly and aged, independent 
living, social capital, social participation, social interaction, social activity, daily life 
activities, safety, independent living programs, ICT, social robotics, personal robots and 
robot companions, avatar, virtual support partners, etc.  

The results of this literature study provided the theoretical background for the development 
of the two extended questionnaires (see Appendix A), the group interviews and 
consultations of potential end users. With these three feedback methods potential end 
users were able to reflect on their daily life habits and patterns, their skills, their 
expectations and their ideas of being supported by a virtual support partner. In order to 
give the users an initial idea of what an Avatar could look like and to investigate their 
expectations about the appearance and behaviour of the virtual companion, high-fidelity 
mock-ups were presented as colour paper prints (see Appendix A; Part D – Questions 
related to the Virtual Support Partner Characteristics). In this part of the questionnaire, a 
number of graphical emotionally expressive 3D representations were carefully selected to 
cover a range of different possible looks: different gender and age groups, realistic 
humanlike look versus cartoonlike look and formal versus informal look. 

Consultations and focus group interviews are ways of collecting data based on dialogues 
between the different parties related to a certain theme decided beforehand. Note that 
consultations and focus group interviews are of significant importance and gained 
significant popularity in contemporary health care research. It is particularly suitable when 
inquiring into people’s experiences, views, desired goals or difficulties, or when searching 
for deeper understanding of phenomena, opinions and attitudes connected to special 
issues in a group [23]. It is a combination of group dynamic and a qualitative approach to 
produce good quality data. Usually the researcher defines the problem statement or the 
theme to be focused. During the interview, the group dynamic is observed and registered 
in the field notes. The group dynamic process implies that the individuals can tell a story 
that is related to the theme given by the scientist. This is a way to take into account the 
individualities that can be difficult to put into words when it comes to personal inquiry 
(another qualitative method). By performing the focus group interview, the scientist can 
hear the voice of the individuals [24]. Different opinions as well as consensus and 
divergence of views and experiences are explored. The objective is not to reach 
unanimous understanding [24], but rather than that, the final results of the inquiry should 
incorporate wide and various nuances in holistic presentation. 

The group dynamic process is essential in the focus group interview as it can give 
associations, mobilize associations and fantasy and give the dynamics within the group 
[25]. It is important to know that focus group interviews can bring to the surface a lot of 
information, but this information can be one-sided and superficial. In some degree, it is 
possible to make up for this by collecting information from several groups. This has been 
achieved by collecting information from the different focus groups. More specifically we 
interviewed skilled elderly ICT users, elderly with fewer ICT skills, care professionals and 
informal caregivers and relatives. 
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3.3 Methods and Instruments 

Questionnaires and paper mock-ups were the instruments used during the group 
interviews with both elderly and carers. In both test beds, the respondents were invited for 
a group session in which they were informed about the project on headlines. There were 
two sessions; one for elderly and one for carers. 

Before the session with the elderly, carers already filled in the questions about elders’ 
demographics and health status. This was done in order to reduce the mental strain for 
elderly, and to shorten the meeting for them. Carers know the elderly very well, so this was 
easy to do for them. After the presentation and demonstration of mock ups, all 
respondents filled in the questionnaire personally. 

Project members were available to clarify small questions during these sessions and 
checked if each responded answered all questions were answered. 

3.4 Requirement Analysis Questionnaires 

The questionnaires used during the group interviews with both elderly and carers are 
described below. 

3.4.1 Elderly Questionnaires 

An English version of the questionnaire was developed (see Appendix A) based on the 
literature study results and the Description of Work for the Miraculous-Life project. The first 
concept was discussed with all project partners so all different perspectives were covered. 
The final questionnaire was translated into French and Dutch in order to propose the 
questionnaire in the native language of respondents. 

The questionnaire included questions about 4 categories: 

 Part A - Demographic, social and general information about daily rhythm 

 Part B - Health Status 

 Part C - Questions related to the Miraculous-Life System Functionality 

 Part D - Questions related to the Virtual Support Partner Characteristics 

3.4.2 Caregiver Questionnaires 

The same process was performed for the caregivers’ questionnaire. The final 
questionnaire for the elderly formed the basis of the caregivers’ questionnaire and 
questions were adapted in textual context. Caregivers were asked for their opinion with the 
context of the target group in mind. Of course, the questions about health status were not 
applied to the caregivers, only those questions about their demographics (age, profession, 
computers kills etc.) 

The formal caregivers also answered their questionnaires during a groups session in 
which a short explanation and demonstration of virtual support partners was given. 

3.4.3 Data analysis 

In order to analyse data collected through the questionnaires, both qualitative and 
quantitative methods were applied.  
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The results concerning the social and daily activities of the elderly population (as 
perceived by the primary and the secondary end-users) are presented in section 5.3.1. 
These quantitative data were analysed statistically for the four different groups. Elderly 
both from ORBIS and MRPS were distinguished as well as were the caregivers. Also, 
comparisons between the group of elderly and the group of caregivers were made, based 
on the quantitative data. 

The preferences regarding the functionalities and the services of the Miraculous-Life 
system are assessed in section 5.3.2. In a first step, elderly and caregivers were given an 
opportunity to share their thoughts through an open-ended question. This has enabled us 
to obtain qualitative and spontaneous data concerning their needs and requirements. 
These data were analysed through qualitative method, by developing categories and 
identifying trends in the participants’ answers. In a second step, the elderly and caregivers 
were asked to assess the relevance of the Miraculous-Life services and functionalities 
through a 5-point Likert scale. T-tests were also performed in order to identify differences 
between (1) caregivers and elderly, and (2) MRPS and ORBIS populations. Note that a T-
test is a statistical examination of two population means. A two-sample t-test examines 
whether two samples are different and is commonly used when the variances of two 
normal distributions are unknown and when an experiment uses a small sample size. The 
differences between clients from the apartment blocks (Silverstaete; n = 4) and clients 
from the assisted living complex (Hoogstaete; n =4) are also examined. Given the small 
size of the sample, we confined ourselves to a descriptive analysis. 

The preferences concerning the personality and appearance of the VSP (see Appendix A; 
Part D Questions D1 – D7) and the communication of the elderly with the VSP (see 
Appendix A; Part D Questions D11 – D15) are analysed in section 5.3.3 and 5.3.4 
respectively. Chi-squared tests were also performed in order to identify differences 
between (1) caregivers and elderly (see section 5.3.3.1 and 5.3.4.1 respectively), and (2) 
MRPS and ORBIS populations (see section 5.3.3.2 and 5.3.4.2 respectively). The 
differences between clients from the apartment blocks (Silverstaete; n = 4) and clients 
from the assisted living complex (Hoogstaete; n = 4) are also examined in section 5.3.3.3 
and 5.3.4.3 respectively. Given the small size of the sample, we confined ourselves to a 
descriptive analysis. The last questions of the questionnaire were added in order to collect 
spontaneous information concerning (1) the activities that the end users would like to carry 
out with the VSP and (2) the expected reaction of the VSP to defined situations. These 
data were analysed through qualitative method, by developing categories and identifying 
trends in participants’ answers. 
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4 Literature Study 

4.1 Introduction 

The main objective of this literature study is to discover the correlation between the use of 
technology and ICT-based services and how these can assist in high Quality of Life (QoL) 
to the elderly community regarding their independent living and self-management. 
Moreover, it aims to investigate meanings, views and opinions according to social 
participation, social activities and barriers based on being supported by an ICT solution 
(and more specifically a Virtual Support Partner) when it comes to attending to the elder 
daily activities and safety needs, while he/she goes about his normal daily life. Another 
issue to clarify is if technology can make an impact to maintain support and safety during 
the elderly daily activities. The study reflects in summary on the subjects of what is 
important for elderly to meet satisfaction of life, self-esteem, social relationships and social 
participation. At the end of the chapter, we compile an overview of literature regarding ICT 
technology and age. This chapter also focuses on acceptance of technical solutions by 
elderly. 

4.2 Satisfaction of life for elderly 

People are typically asked to rate their satisfaction of life as a whole or for some specific 
aspect of it. In general, people in good physical health appear more satisfied with their life 
than those suffering from any health related problem. Additionally, those with subjective 
health perceptions are more satisfied than those who have actual health problems. 
Functional limitations (e.g., visual and hearing impairments, limitation in mobility) have 
been more strongly correlated with life satisfaction than chronic disorders with established 
treatments. Elderly people, which need assistance with their daily activities, have lower 
levels of life satisfaction. It has been found that participating in adult day programs is 
highly beneficial and can lead to significant improvement in life satisfaction for elderly 
people and especially the ones with impairments.  

Education, on the other hand, has an indirect effect on life satisfaction through its influence 
on things such as retirement plans, current financial difficulties, and satisfaction with 
finances as well as perceived health. Elderly people who are employed even after their 
retirement, both of male and female gender, exhibit higher life satisfaction than 
homemakers or retired people staying at home. Being part-time employed is positively 
associated with life satisfaction among urban elderly, and involvement in volunteer work 
has been found a positive influence on life satisfaction among community-living elderly 
persons by enchanting available social support [1]. Married older adults typically have 
higher levels of life satisfaction than non-married groups as they enjoy social support and 
companionship [2]. 

4.3 Self-esteem for elderly 

From the role perspective, there are two additional reasons why self-esteem would be 
expected to decline with increasing age. Firstly, the youth-oriented culture in which people 
live has promoted the development of negative stereotypes for the old. To the extent of 
which older adults believe and accept these negative expectations, they are cast in 
unattractive roles. Secondly, rapid technological advances and social change sometimes 
makes it difficult for older adults to keep up pace with society. Self-esteem can also be 
determined by historical and socio-cultural context. For example, individuals that were 
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born during the Great Depression may have lower self-esteem than individuals who were 
born after it and this suppression effect on self-esteem may evidence itself across the life 
course of this cohort [3]. 

4.4 Social relationships 

Social relationships have far-reaching consequences for the health and wellbeing for the 
elderly. The problem is what enhances health and wellbeing by socialization. We need to 
know more about how new relationships are formed. Social relationships can be defined 
as social support, companionship, weak social ties (lack of intimacy and frequency of 
interaction) and negative interaction (unpleasant social encounter) [4]. 

Social relations consist of social networks, support and integration [5]. Younger 
respondents have more frequent contacts with network members than older respondents; 
whereas older respondents know their members longer. The elderly social network 
consists mainly of family members and/or people living nearby. Those with diverse social 
networks, that include both family and friends, report the highest levels of well-being. On 
the contrary those with very few people report the lowest levels. Interactions with 
numerous and diverse social network-members is associated with subjective well-being 
among elders, but isolation or limited interactions with others is not. 

The social support exchanged with specific people has been shown to impact the health 
and wellbeing of the older adults. The most important measure of the effect of social 
relations on wellbeing is the individual’s evaluation, perception, or satisfaction with that 
relationship (some reviews indicate that size is the most important). 

A great deal of research argues that social support influences on health and wellbeing. 
There is some indication that more support is received from fewer people as people age. 
People who have larger social networks, have more social supports and are better 
integrated into the social fiber of their community, and live longer than others [5]. 

4.5 Social Participation 

Mortality, morbidity and QoL have been associated with social participation and this has 
been the key concept of human functioning or successful aging. Social participation can 
be an objective (observed by someone; based on performance) or a subjective (reported 
by the person; satisfaction with the experience) outcome and requires the interaction 
between personal and environmental factors. Social participation can be defined as a 
person’s involvement in activities that provide interaction with others in society or 
community. Six levels of involvement of the individual with others in social activities [6] are 
to be distinguished:  

1. Doing an activity in preparation for socializing with others  

2. Socializing with others  

3. Performing an interactive activity with others  

4. Doing an activity with others  

5. Helping others  

6. Contributing to society 

Social participation contributes to better health and has been regarded as an important 
component of QoL. This survey has shown that social participation significantly decreases 
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as people age. However, the influence of social participation on health status increases 
with age, particularly among women. Those who had participated in more than two 
activities had more than twice the odds of self-rated good health than those who did not 
participate in any activities.  

Social participation, which is an individual psychological resource, is important for health in 
all age groups, notwithstanding that the effect of social participation differs by age and sex. 
The mechanisms of linking social participation to health outcomes have yet to be fully 
identified. Nevertheless, social participation provides individuals with emotional support, 
personal fulfilment and information about healthy lifestyles while protecting them from the 
negative effects of social isolation. Another reason why the effect of social participation on 
self-rated health may be stronger with age is because if social participation influences 
one’s self-rated health, this in turn may influence one’s social participation. For this reason, 
the relationship between social participation and self-rated health would be inflated and 
the two factors would influence each other.  

Poor health status may explain decreasing social participation. This study also suggests 
that social participation can help people cope with health changes. Active aging takes 
place in the context of relationships with others such as friends, associates and family 
members who provide a mutual aid and support [2]. 

Several studies have also shown that the perception of social support can benefit health 
beyond actual received support. Authors in [7] [8] performed a trial in which both a passive 
and a proactive agent was used to find out the effect on loneliness and depression scores 
of elderly. The results showed significant benefit from a proactive agent to support lonely 
elderly through mood management (empathic feedback).  

4.6 ICT Technology and age 

Adaptive technologies are among the types of environmental modifications that may be 
used in response to declining physical or cognitive abilities, but there has been a 
mismatch between the changing capabilities of older persons and societal opportunity 
structures. The gerontological social research has not kept pace with technological 
change; gerontological research on technology itself has been beset by lags. 

Age is negatively associated with technology use, with older persons tending to be late 
adopters of new technology. It is a fact that when people grow older, they use special 
equipment or assistive devices to aid them in their usual activities (20% of 65+). In 
contrast, other technology modalities (e.g., computers, hand-held devices) show a 
declining prevalence of use with age. Despite trends over time toward increasing computer 
and internet used by older persons, numerous studies point to the persistence of age 
differences, although an examination of Automated Teller Machine (ATM) use noted that 
perceived control and perceived user comfort were associated with greater use [9]. 

The societal expectations, is another aspect of the elderly using technology. There are 
findings, which show that opportunities and inclinations of elderly to access computer 
technology would seem to be limited and the expectations are lower when you compare 
them with younger people [9]. This is a diversity in relation to elderly and ICT. On one side, 
it’s the magical benefits or/and opportunities allowing elderly to remain longer at their own 
homes. On the other hand, it’s the lack of needs in everyday life, anxiety from coming into 
contact with it, lack of experience and knowledge of ICT, perception of low self-efficacy in 
conducting the system, too old to learn and little confidence in the system [10]. 

When using ICT, the following applications are the most common for the elderly:  
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 Social interaction, social integration and social support (email, instant messaging, 

chat rooms).  

 Information gathering (2002: 66% of wired older persons having sought health or 

medical information) and contributing to intellectual enrichment (distance learning).  

 Monitoring and surveillance (transmitting information about elderly status and 

conditions such as parameters of health status can be collected in home and 

transmitted both to health care providers and to family or other caregivers). 

 Assistive and enabling technologies, which can range from low technology devices 

such as canes and walkers to high technology devices such as the stair climbing 

wheel chair. 

 E-commerce, which ranges from the direct electronic deposit of checks to ordering 

goods and services over the Internet. 

 Technology in the workplace: There is an indication that workers plan to stay in the 

labor force longer than previously, so training programs should be designed to take 

into account to cognitive, sensory and physical changes accompanying aging. 

 Transportation and mobility: The cessation of driving has negative effects on well-

being of some elderly. Technology has the potential not only to reduce barriers to 

continue driving, but also to enhance the safety of older drivers (e.g., wide-angel, 

rear drive, better highlights, auditory warnings) [9]. 

A focus group interview conducted in Spain in 2006 and 2007 (8 participants between 60 
and 80 years old) states the following results:  

 The participants said that attitudes will determine the process of incorporating ICT 

in everyday life;  

 A high level of culture makes use of ICT tools easier;  

 It`s a generational issue rather than a cultural (they did not had the opportunity 

before);  

 ICT can maintain their independency but it can also increase it;  

 Health is one of the most related aspects to ICT (e.g., medical card and tele-

pharmacy).  

Also safety in their homes (improving) access and learning is significant. The participants 

indicated that online access expanded their usage to facilitate daily activities related to 

health and safety at home. The adoption of ICT is also direct [10]. 

A systematic literature study, performed by the authors in [11] showed that the 
development and implementation of contactless monitoring for elderly to support them in 
their daily life activities can be successful. Elderly accept the contactless monitoring in 
three phases;  

 Initial phase;  

 Getting familiar with the new technology;  
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 Practice and show it to others frequently, paying less attention but still curious about 

what happens once a sensor is activated, the elder acts as normal and the 

contactless monitoring does not influence their daily routine negatively. 

During these three phases, professionals close to the elderly should know the 
functionalities and be able answer questions about it. This will create an atmosphere of 
trust. Video monitoring on the other hand, is considered having too much impact on their 
privacy. This can be solved by generating images. Also a factor of high relevance for the 
acceptance is to provide them training and a manual of the system functionalities.  

A survey of relevant projects in the area of ICT for Ageing Well including diverse and 
innovative solutions in all aspects of life for elderly people is provided in Table 1. 

  

Table 1: Projects on ICT Technology and Social Networks for Ageing Well 

Project Description 

CaMeLi: Care Me for Life 

(June 2013 – May 2015) 

http://www.cameli.eu/ 

 

 CaMeLi is a two year AAL project seeking to provide automated 
services with the purpose of assisting elderly people in their daily 
activities and assist in the provision of a comfortable quality of care. 
The CaMeLi project utilizes common tablet devices, installed in the 
living quarters of the user, with innovative avatar interfaces that are 
able to recognize the users' affective state and behaviour as well as 
express emotions and other human-like behaviours. This virtual 
avatar thus assists in the daily activities of the elderly user and is 
able to aid in the care of the user through a Co-Care 
communication platform consisting of actual formal and informal 
human care-givers. 

SocialRobot 

(November 2011 – October 2015) 

http://mrl.isr.uc.pt/projects/socialrobot 

The Social Robot project aims to provide an answer to the 
demographic change challenge, through knowledge transfer and 
the creation of strategic synergies between the project's 
participating academia and industry regarding the development of 
an integrated Social Robotics system (SocialRobot) for "Ageing 
Well". The work focuses on bringing together the Robotic and 
Computer Science fields by integrating state of the art Robotic and 
Virtual Social Care Communities technologies and services to 
provide solutions to key issues of relevance for improved 
independent living and quality of life of the elderly and efficiency of 
care. 

Accompany: Acceptable robotiCs 
COMPanions for AgeiNg Years 

(October 2011 - September 2014) 

http://accompanyproject.eu/ 

The ACCOMPANY system will consist of a robotic companion as 
part of an intelligent environment, providing services to elderly 
users in a motivating and socially acceptable manner to facilitate 
independent living at home. The system will provide physical, 
cognitive and social assistance in everyday home tasks, and will 
contribute to the re-ablement of the user, i.e. assist the user in 
being able to carry out certain tasks on his/her own. 

Caalyx-MV: The Complete Ambient 
Assisted Living Experiment – Market 
Validation project 

(January 2011 – December 2013) 

www.caalyx-mv.eu 

CAALYX-MV objective is to widely validate an innovative and 
efficient ICT-based solution focused on improving the elder’s quality 
of life by prolonging the time they can stay safer, autonomous and 
independently at home, by monitoring and controlling their social 
and health status and providing them with some tools and services 
to support their daily home-activities in terms of comfort, security, 
energy efficiency and communications. 

Florence: Multi Purpose Mobile Robot 
for Ambient Assisted Living 

Due to increasing mobility and the ageing society the demand for 
care will increase significantly, leading to high costs and unrealistic 

http://www.cameli.eu/
http://mrl.isr.uc.pt/projects/socialrobot/
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(February 2010 – January 2013) 

http://www.florence-project.eu/ 

manpower demands. Florence will alleviate this by keeping elderly 
independent much longer by providing care and coaching services, 
supported by robots. 

GUIDE: Gentle User Interfaces for 
Disabled and Elderly Citizens 

(February 2010 -January 2013) 

http://www.guide-project.eu/ 

The project will develop a toolbox of adaptive, multi-modal user 
interfaces (UIs) that target the accessibility requirements of elderly 
users in their home environment, making use of TV set-top boxes 
as processing and connectivity platform beside the common PC 
platform. 

KSERA: Knowledgeable Service 
Robots for Ageing 

(February 2010-January 2013) 

http://ksera.ieis.tue.nl/ 

KSERA will provide (1) a mobile assistant to follow and monitor the 
health and behavior of a senior, (2) useful communication (video, 
internet) services including needed alerts to caregivers and 
emergency personnel, and (3) a robot integrated with smart 
household technology to monitor the environment and advise the 
senior or caregivers of anomalous or dangerous situations. 

BRAID: Bridging Research in Ageing 
and ICT Development 

(March 2010 - February 2012) 

http://www.braidproject.eu/ 

The project will develop a comprehensive RTD roadmap for active 
ageing by consolidating existing roadmaps and by describing and 
launching a stakeholder coordination and consultation mechanism. 

E2C: Express to Connect 

(March 2010 – March 2013) 

http://www.express2connect.org/ 

The overall objective for the E2C consortium is to develop, test and 
deploy a web service, which stimulates and facilitates personal 
storytelling, and enable interest-based connections and 
communication among elderly people and thereby empower them 
and enrich their life. 

Co-Living: Virtual Collaborative Social 
Living Community for Elderly 

(October 2010 – September 2013) 

http://www.project-coliving.eu/ 

The main goal of this project is the development of an ICT-based 
Virtual Collaborative Social Living Community for Elderly (Co-
Living) people, aiming to stimulate and prolong their independent 
and active living in an outward environment through an 
advancement in elderly people social interaction, contributing thus 
positively to their wellbeing.  

Florence: Multi Purpose Mobile Robot 
for Ambient Assisted Living 

(February 2010 – January 2013) 

http://www.florence-project.eu/ 

The Florence project aimed to improve the well-being of elderly 
(and that of his beloved ones) as well as improve efficiency in care 
through AAL services supported by a general-purpose robot 
platform. Florence put the robot as the connecting element between 
several stand alone AAL services in a home environment as well as 
between the AAL services and the elderly person. 

Guide: Gentle User Interfaces for 
Disabled and Elderly Citizens. 

(February 2010 - January 2013) 

www.guide-project.eu 

GUIDE project created a software framework and design 
tools which allows developers to efficiently integrate accessibility 
and personalisation features into their applications, minimizing 
intervention with existing development process and tools. GUIDE 
provides automatic integration and adaptation of various legacy and 
next-generation user interface technologies, such as gesture 
interaction, voice control, avatars, second screen multi-touch 
devices and gyroscopic remote controls. 

HomeSweetHome: Health monitoring 
and sOcial integration environMEnt 
for Supporting WidE ExTension of 
independent life at HOME 

(March 2010 – February 2013) 

http://www.homesweethome-
project.be/ 

HomeSweetHome use technology to support the daily activities of 
elderly people, keeping them in contact with friends and family with 
the minimum possible intrusion into their life, unless, of course, the 
system detects that help is required. 

InCasa: Integrated Network for The inCASA project aimed to create and demonstrate citizen-
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Completely Assisted Senior Citizen’s 
Autonomy 

(April 2010 – September 2012) 

http://www.incasa-project.eu/ 

centric technologies and a services network that can help and 
protect frail elderly people and prolong the time they can live well in 
their own homes. 

Independent: ICT Enabled Service 
Integration for Independent Living 

(January 2010 – December 2012) 

http://www.independent-project.eu/ 

INDEPENDENT was a European pilot project that brought together 
twenty partner organisations across six European Member States. 
Jointly, they had set up an ambitious work programme which aimed 
at better capitalising on information and communications 
technology (ICT) when it comes to supporting older people in their 
communities. The ultimate goal was to empower older people to 
maintain their independence.  A particular focus was on enabling, 
with help of technology, a better joining-up of social and health care 
services as they currently exist. There was also emphasis on 
strengthening the participation of the so called “third sector,” family 
carers and voluntary community workers who would otherwise not 
be in the usual information sharing loop. 

KSERA: Knowledgable SErvice 
Robots for Aging. 

(February 2010 - January 2013) 

www.ksera-project.eu 

KSERA was a research project in the EU's 7th Framework 
Programme. The main aim was to develop a socially assistive robot 
that helps elderly people, especially those with Chronic Obstructive 
Pulmonary Disease (COPD), with their daily activities, care needs 
and self-management of their disease. 

HMFM: HearMeFeelMe  

(July 2009 – July 2011) 

http://ttuki.vtt.fi/hmfm/index.html 

Different degrees of vision impairments are inevitable results of 
growing old. The HMFM project aims at developing ICT-based 
systems for older people with visual impairments providing an easy, 
simple and intuitive way to access information and digital services 
in their home environment. 

The CARE project  

(July 2009 – January 2012) 

http://care-aal.eu/ 

The project aims to realize an intelligent monitoring and alarming 
system for independent living of elderly persons. Specifically, this 
project targets the automated recognition and alarming of critical 
situations (like fall detection) using a visual sensor and real time 
processing while preserving the privacy and taking into account 
system dependability issues, especially ensuring reliability, 
availability, security, and safety from a holistic point of view. 

PARO 

http://www.parorobots.com/ 

Paro is the 8th generation of a design 
that has been in use in Japan and 
throughout Europe since 2003. 

PARO is an advanced interactive robot developed by AIST, a 
leading Japanese industrial automation pioneer. It allows the 
documented benefits of animal therapy to be administered to 
patients in environments such as hospitals and extended care 
facilities where live animals present treatment or logistical 
difficulties. Paro has been found to reduce patient stress and their 
caregivers, stimulates interaction between patients and caregivers 
and has been shown to have a Psychological effect on patients, 
improving their relaxation and motivation. Also Paro improves the 
socialization of patients with each other and with caregivers 

Fujitsu’s Social Robot Teddy Bear 

 

 

Fujitsu Laboratories has developed a prototype social robot teddy 
bear with a unique "personality" and conversational capability, 
which was displayed at CEATEC Japan 2010. These social robot 
teddy bears are capable of expression through gestures and body 
language, and can also make eye contact and engage in verbal 
dialogue. With their charming movements and gentle vocalizations, 
these "teddy bears" can be used for robot therapy in geriatric 
medicine for patients suffering from dementia. 

iCat (Philips) 

http://www.research.philips.com/techn

iCat is a research platform for studying human-robot interaction 
topics. The robot is 38 cm tall and is equipped with 13 servos that 
control different parts of the face, such as the eyebrows, eyes, 



 

 

D1.1a  Specification of user needs analysis and design of VSP model 

 

Confidential Miraculous-Life 19 

ologies/projects/robotics/ eyelids, mouth and head position. With this setup iCat can generate 
many different facial expressions - happy, surprise, angry, sad - 
that are needed to create social human-robot interaction dialogues.  

Kompai (ROBOSOFT) 

http://www.robosoft.com/robotic-
solutions/healthcare/kompai/index.ht
ml 

Kompaï is a robot specifically designed to assist dependent 
persons at home. This robot can speak, understand what is said to 
it, find its way around the house and, with just a word, access all 
internet services. This very first version is called Kompaï R&D, is 
intended for developers who want to implement their own robotics 
application for assistance of dependent persons. 

Giraff 

http://www.giraff.org 

Giraff brings people together in the care of those living at home. 
Giraff allows a person to virtually enter a home from his/her 
computer via the Internet and conduct a natural, secure visit just as 
if he/she was physically there.  With Giraff you can move freely 
about the home simply by moving your mouse, and interact with the 
residents there via videoconferencing.  And those in the home don’t 
have to do anything except sit back, relax and enjoy the visit. 

Hermes: Cognitive Care and 
Guidance for Active Ageing 

(January 2008 - December 2010) 

http://www.fp7-hermes.eu/ 

This research project provides an integrated approach to cognitive 
care through an assistive technology combined with the functional 
skills of an older person. Based on intelligent audio and visual 
processing and reasoning, the project will result in the combination 
of a home-based and mobile device to support the user’s cognitive 
state and prevent cognitive decline. 

Confidence:  Ubiquitous Care System 
to Support Independent Living 

(February 2008 – January 2011) 

http://www.confidence-eu.org/ 

In order to detect an unusual event (such as a fall) or any 
unexpected behavior that could indicate health problems with 
elderly people, this research project will develop and integrate 
existing innovative technologies in a new care system. 

Companionable 

(January 2008 – January 2012) 

http://www.companionable.net/ 

CompanionAble project provides the synergy of Robotics and 
Ambient Intelligence technologies and their semantic integration to 
provide for a care-giver’s assistive environment. This will support 
the cognitive stimulation and therapy management of the care-
recipient. This is mediated by a robotic companion (mobile 
facilitation) working collaboratively with a smart home environment 
(stationary facilitation). 

RIBA robot nurse bear (RIKEN) 

RIBA, short for "Robot for Interactive Body Assistance", is a robot 
nurse that resembles a friendly bear. It was developed by 
researchers at Japan's Institute of Physical and Chemical Research 
(RIKEN) and Tokai Rubber Industries, Ltd. (TRI). Designed 
primarily to assist nurses by lifting and carrying patients in and out 
of their beds and wheelchairs, as well as on and off the toilet. The 
robotic bear can also recognize faces and voices, as well as 
respond to spoken commands. Using visual and audio data from its 
surroundings, RIBA can identify co-workers, determine the position 
of those nearby, and respond flexibly to changes in the immediate 
environment. The motors operate silently, and a set of omni-
directional wheels allow the robot to navigate tight spaces inside 
hospitals and nursing facilities. 

Care-O-bot 

http://www.care-o-bot-research.org/ 

 

Care-O-bot is a mobile robot assistant able to assist humans in 
their daily life.  As an interactive butler Care-O-bot 3 is able to move 
safely among humans, to detect and grasp typical household 
objects, and to safely exchange them with humans.  

DOMEO 

http://www.aal-domeo.eu 

DOMEO focuses on the development of an open robotic platform 
for the integration and adaptation of personalized homecare 
services, as well as cognitive and physical assistance. DOMEO 

http://www.robosoft.com/robotic-solutions/healthcare/kompai/index.html
http://www.robosoft.com/robotic-solutions/healthcare/kompai/index.html
http://www.robosoft.com/robotic-solutions/healthcare/kompai/index.html
http://www.giraff.org/
http://www.riken.go.jp/engn/
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aims at helping elderly to stay longer and safer at home. By using 
advanced robotic technologies, DOMEO will also help caregivers in 
their daily work. 

Adaptable Ambient LIving ASsistant 
(ALIAS) 

http://www.aal-alias.eu/ 

 

ALIAS is the product development of a mobile robot system that 
interacts with elderly users, monitors and provides cognitive 
assistance in daily life, and promotes social inclusion by creating 
connections to people and events in the wider world. The system is 
designed for people living alone at home or in care facilities such as 
nursing or elderly care homes. ALIAS is embodied by a mobile 
robot platform with the capacity to monitor, interact with and access 
information from on-line services, without manipulation capabilities. 

Confidence: Ubiquitous Care System 
to Support Independent Living 

(February 2008 – January 2011) 

www.confidence-eu.org 

The main objective of this project was the development and 
integration of innovative technologies to build a care system for 
the detection of abnormal events (such as falls) or unexpected 
behaviours that may be related to a health problem in elderly 
people. 

ePal: Extending Professional Active 
Life 

(February 2008 - January 2010) 

www.epal.eu.com 

The primary objective of Project ePAL was to consider and define 
new ways of promoting a balanced active life for retiring and retired 
professionals in Europe. ePAL developed a roadmap - a set of 
actions, activities and steps - that can assist in placing Europe at 
the forefront of active aging globally and move us towards realising 
a more positive future for Europe's elderly population 

NetCarity: A Networked multi-sensor 
system for elderly people: health 
Care, safety and security in home 
environment 

(February 2007 – January 2011) 

http://www.netcarity.org/ 

The project investigated how new and existing technologies can be 
integrated cost effectively into people’s homes, making them feel 
more comfortable about remaining in this familiar environment. It 
developed and tested new technology infrastructure for homes, with 
systems that enhance communication with friends, family and care 
givers; support everyday living and promote a sense of social 
inclusion. Netcarity’s goal was to turn older peoples’ homes into 
supportive environments which include them in society and 
postpone or avoid the expensive and traumatic move into care 
homes. 

MonAmi: Mainstreaming Ambient 
Intelligence 

(September 2006 - August 2010) 

http://www.monami.info/ 

The main objective of the MonAMI project was to demonstrate that 
accessible, useful services for elderly and disabled persons living at 
home can be delivered in mainstream systems and platforms. This 
was done in close cooperation with users and by involving key 
mainstream actors throughout the whole process. 

  

The project solutions presented above are based on advanced ICT and can bring 
significant benefits for the economy and society at large. Service innovation through ICT 
provides enormous support to older people at work, in the home and in the wider 
community including increasing opportunities for community- and self- care. Innovative 
solutions are emerging to help ageing well in the social community: staying socially active 
and creative, having access to public and commercial services, thus improving QoL and 
reducing social isolation (one of the main problems of older people in rural, scarcely 
populated areas, as well as urban areas with limited family support). ICT for Ageing is not 
only a social necessity but also an economic opportunity. The older population has a large 
buying power and ageing is becoming a global phenomenon as the demand for health and 
social services will grow with the increase of the number of very old and frail people (the 
group of over 80 year olds will almost double by 2050). While the financial sustainability of 
such services is already of great concern, ICT enables more efficient management and 
delivery of formal and informal care. 
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4.7 Summary 

The results of this literature study show a potential success for elderly of an ICT-driven 
support in their daily life in order to feel supported in their independence. The literature 
study confirmed that social relationships are crucial for the well-being of elderly, and thus 
Miraculous-Life should support the establishment and maintenance of social relationships 
as well as support the structure for their daily tasks. The way an ICT-solution should ‘act’ 
has to be user driven and adapted to the learning skills of elderly. 

Based on the above, the questions used for the interviews about the Miraculous-Life 
functionalities were defined in order to find out the concrete user needs of the elderly of 
MRPS and ORBIS. The questions cover certain topics regarding their activities, social 
interactions and daily self-management including supportive services considered to be 
useful. Questions for both the elderly themselves and carers were formulated. 

The literature and the questions raised to the elderly, about the Virtual Support Partner 
Model of Miraculous-Life system, are covered in chapter 7. 
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5 Analysis and Determination of User Needs 

5.1 Introduction 

Two questionnaires were designed with the aim of identifying (1) the social and daily 
activities of the elderly population, (2) the preferences regarding the functionalities and the 
services offered by the Miraculous-Life solution and (3) the preferences concerning the 
personality, the appearance and the behaviour of the VSP. The first questionnaire targeted 
the elderly population, while the second one targeted the caregiver (both formal and 
informal) population. Both questionnaires are provided in Appendix A. Section A.1 
provides the elderly questionnaire and section A.2 the caregiver questionnaire. The 
members participated in the end user needs analysis and requirements are described in 
section 5.2, while the results are analysed in section 5.3. Firstly, the results concerning the 
social and daily activities of the elderly population (as perceived by the primary and the 
secondary end-users) will be presented in section 5.3.1. The preferences regarding the 
functionalities and the services of the Miraculous-Life system are assessed in section 
5.3.2. Finally, the results concerning the personality, the appearance, and the behaviour of 
the VSP are analysed in the section 5.3.3, 5.3.4, 5.3.5 and 5.3.6. 

5.2 Participant Demographics 

In order to define the user needs, there have been inventories at the three trial sites: (1) 
ORBIS Elderly Home (EH); (2) ORBIS Care Apartments (CA); (3) MRPS residences. 
Elderly living in ORBIS Elderly Home, which is an assisted living complex, elderly living in 
the ORBIS Care Apartments and elderly living at MRPS residences, were invited to 
participate in these inventories. Also the carers, for these three target groups, responded 
to the inventory. 

Table 2 and Table 3 provides the information of the members participated in these 
inventories, sorted by gender and age, for the elderly and the caregivers (both formal and 
informal), in the three different trial sites. 

 

Table 2: Users participating in the end-user needs analysis (Elderly) 

Question Population Elderly  MRPS 
Elderly Home 

ORBIS 
Care Apart. 

ORBIS 
MRPS – ORBIS   

Total Elderly 

A Amount of 
participants 

7 4 4 15 

A1 Gender 4F/3M 3F/1M 2F/2M 9F/6M 

A2 Average age 82.6 75 79 79.7 

A2 Range of Age 75-89 62-86 71-87 62-89 
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Table 3: Users participating in the end-user needs analysis (Caregivers) 

Question 
Population 
Caregivers 

MRPS 
Formal 

MRPS 
Informal 

ORBIS 
Formal 

ORBIS 
Informal 

MRPS – ORBIS 
Total Caregivers 

A Amount of 
participants 

5 3 9 5 22 

A1 Gender 4F/1M 1F/2M 7F/2M 3F/2M 15F/7M 

A2 Average age 53,6 57,5 49,7 43,6 50,2 

A2 Range of Age 39-60 56-59 36-57 41-48 36-60 

A4 Profession 1 x Care 
Coordinator 
3 x Nurse 
1 x nursing 
assistant 

3x 
daughter 
/son 

4 x Care 
Coordinator 
0 x Nurse 
3 x 
animation 
coordinator 
1 x 
Physiothera
pist 
1 x Elderly 
Care 
Physician 

5x 
daughter 
/son 

5 x Care 
Coordinator 
3 x Nurse 
3 x animation 
coordinator 
1 x 
Physiotherapist 
1 x Elderly Care 
Physician 
1 x nursing 
assistant 

 

Based on the user-need interviews, all elderly live in an apartment with one floor only and 
with at least two rooms. The living room is the room that elderly spend the most of their 
time. Then is the kitchen and finally is the bedroom. From all the participating elderly, 85% 
live by themselves (alone). 

All the elderly have a good (ORBIS) or excellent (MRPS) relation with their family, 
caregivers and neighbours and an average (ORBIS EH) or good relation (MRPS, ORBIS 
CA) with friends. Moreover, in general the elderly of MPRS have the feeling that whenever 
they need help, they can turn to their neighbours. 

The health status of the participating elderly is as following: 

• 100% takes medication on a daily basis 

• 73% follows  dietary guidelines 

• 67% has an allergy  

• 53% has mobility problems 

• 40% has hearing problems 

• 40% has eye/vision problems 

Approximately two third of the elderly has a type of allergy. The questionnaire shows the 
following allergies: 

• Fruit allergy 

• Vegetables allergy (2) 

• Hay fever (2) 
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• Pepper powder allergy 

• Lactose intolerance (2) 

• Lamb allergy 

• Seafood allergy 

The following table (Table 4) shows results concerning the experienced mobility status, 
self-preservation status, status of performing daily activities and memory status of the 
elderly: 

 

Table 4: Elderly Health Status (B6 – B10) 

Question MPRS Elderly Home 
ORBIS 

Care Apart. 
ORBIS 

ORBIS – MPRS 
Total elderly 

Β6. Mobility Status, 
problems 

6 x no 
1 x some 

 
2 x some 
2 x serious 

1 x no 
1 x some 
2 x serious 

7 x no 
4 x some 
4 x serious 

Β7. Self-Preservation 
Status, problems 

7 x no  
3 x some 
1 x serious 

2 x no 
2 x some 

9 x no 
5 x some 
1 x serious 

Β8. Status of 
performing your daily 
activities, problems 

5 x no 
2 x some 

3 x no 
1 x some 

1 x no 
3 x some 

9 x no 
6 x some 

Β9. Memory Status, 
problems 

6 x some 
1 x serious 

3 x some 
1 x serious 

2 x some 
2 x serious 

11 x some 
4 x serious 

 
The results show that: 

• 53% of the participants experience one or more problems with their decreased 
mobility status. The participants in MPRS do not experience these problems as 
much as elderly at other locations. The ORBIS elderly experience these problems 
the most; approximately 85% indicated that they have one or more issues with their 
reduced mobility status.  

• 60% of all participating elderly do not experience any problems with self-
preservation and with performing daily activities. Striking is that on the one hand the 
elderly of MPRS do not have any problems with these two items, on the other hand 
75% of the ORBIS elderly do experience problems. 

• All participants of MPRS and ORBIS experience problems with their memory. 

 
Summarized: 

• All participating elderly of MPRS have some problems with their reduced mobility 
status and no problems with their self-preservation and with performing daily 
activities. 

• The elderly in ORBIS almost all experience problems with their decreased mobility, 
self-preservation and performing daily activities.  

• Both elderly of MPRS and ORBIS have issues with their memory. 
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5.3 Results 

This section provides the results which will be sorted out for several services and 
environmental issues for elderly. The results provided here are based on the elderly and 
caregivers questionnaires presented in Appendix A. 

5.3.1 Social and daily activities 

In this section the results concerning the social and daily activities of the elderly of MPRS 
and ORBIS are discussed. Here, the living situation and the social network of the elderly of 
MPRS and ORBIS are described. Also information about the presence of electronic 
devices in the elderly apartment, which devices are difficult to use and which devices the 
resident uses very carefully, is provided. Furthermore the eating habits of the elderly are 
discussed. 

5.3.1.1  Elderly and caregivers results 

 

Social media: 

Elderly reported minimum experience with social media, except for the use of email. 
Elderly of ORBIS don’t use Skype, facebook or any other similar technology. 

Next to that, the level of experience with computers ranges between low and good for all 
locations. 

 

Electronic devices: 

All elderly have the possibility to use electronic devices in their living space. Table 5 shows 
an overview of the used electronic devices in percentages. 

 

Table 5: Available Electronic Devices 

 MPRS 

% 

Elderly Home 
ORBIS 

% 

Care Apart. 
ORBIS 

% 

ORBIS – MPRS 
Average 

% 

A16. Washing machine 0 0 75 19 

A16. Microwave 100 50 100 88 

A16. Electric oven 100 50 100 88 

A16. Refrigerator 100 100 100 100 

A16. TV 100 100 100 100 

A16. Air Condition 0 0 13 3.3 

A16. Radio / Tuner 100 100 100 100 

A16. Video Recorder 57 50 75 60 
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A16. Dishwasher 14 0 75 26 

A16. Tumble dryer 0 0 75 19 

A16. Vacuum cleaner 86 0 100 68 

 

Summarized:  

• All elderly of MPRS and ORBIS own a TV, refrigerator and a radio. 

• Moreover, elderly of the MPRS and ORBIS Care Apartments have a microwave and 
electric oven. 

• Elderly of MPRS, ORBIS Care Apartments and ORBIS Elderly Home do not have a 
washing machine, air conditioning nor tumble dryer. 

• Only one elderly, from ORBIS Care Apartments, has air conditioning. 

• The microwave (by 47% of the elderly), the video recorder (by 36% of the elderly) 
and the electric oven (by 53% of the elderly) are the devices that the elderly find 
most difficult to use, according to the elderly. 

• Moreover, the microwave and the electric oven are the devices that the elderly, 
when using them, are very careful. 

Further to the electronic devices referred above, some elderly own additional devices. 
These are listed in Table 6. 

 

Table 6: Additional Electronic Devices own by the Elderly 

Device Own by 

 Pilferer 63% ORBIS Elderly Home  

 Kettle 75% ORBIS Elderly Home  

 Coffee pod brewer 75% ORBIS Elderly Home 

Cooking plate Negligible 

Egg cooker Negligible 

Toothbrush Negligible 

 Iron 43% MPRS  

Computer 43% MPRS 

 

Eating and drinking habits: 

Here the eating habits of the elderly will be discussed. Below, the results regarding the 
preferences and the abilities of the elderly to cook their own meals and deserts are 
provided. 
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Preferences of the Elderly Regarding Meals and Deserts: 

The following table (Table 7) provides an overview of the meals and desserts that the 
elderly prefer. 

 

Table 7: Preferences of the Elderly Regarding Meals and Deserts 

Meals Desserts 

(1) Bio, (2) Brown rice, (3) Whole meal 
pasta, (4) Steak, (5) Potatoes, (6) Gravy 
sauce, (7) Potatoes 

(1) Fruit Pies (2) Tiramisu (3) Ice Cream 
(4) Jam 

(1) Asian Cuisine (1) Raw fruits (oranges, tangerines), (2) 
Cooked fruit (apples, pears) 

(1) No vegetables, (2) Any meat (fish, lean 
meat) 

(1) Ice Cream (2) Fruit Pies (3) Creams 

(1) Meat (2) Vegetables (3) Fruits (1) Apples (2) Rum baba (3) Ice (4) All 
fruits, (5) Caramel flan 

(1) Lettuce (2) Spaghetti (3) Carrots (4) 
Potatoes 

(1) Apples, pears (2) Fruit (3) Pies (4) Ice 
Cream (5) Various creams (6) White 
cheese 

(1) Peas (2) Cauliflower (3) Potatoes (4) 
Grilled (5) Fish 

(1) Yogurt, (2) Fruits 

(1) Baked lasagna, (2) Precooked meals, 
(3) Fondue, (4) Pizza, (5) Rösti, (6) 
Cheese pies 

(1) Cottage cheese, (2) Not with fruit or 
sweet sauce; it’s too sweet 

(1) Vegetables al dente and not like here 
with sauces 

(1) Yogurt 

(1) Lasagna , (2) Rice dish with apricots,  
(3) Fish 

 

(1) Vegetables al dente and not like here 
with sauces 

 

(1) Lasagna, (2) Rice dish with apricots, 
(3) Fish 

 

(1) I like to eat various kinds of food  

(1) Chicken,  (2) Fish (salmon)  

(1) Warm meal  

 

Help Required on Preparing Meals: 

During the interview the following results were gathered: 

• Seven elderly of MPRS and ORBIS indicated that they sometimes needed help 
preparing their meals. 
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• Six elderly of MPRS and ORBIS indicated that they do not need help preparing their 
meals. 

• Two of the 15 elderly did not answer the question. 

This means that 54% of the elderly sometimes need help when preparing their meals. 

When this questions is asked to caregivers (both formal and informal) A6; 80% of them 
thinks that the elderly they are involved with, sometimes need help, 10% never and 10% 
always needs help preparing meals. 

 

Daily rhythm:  

The elderly indicated the following time periods (see Table 8) of preference concerning 
their daily rhythm (for example: time of getting up, going to bed or having meal). 

 

Table 8: Preferred times of the Elderly Regarding Sleeping and Having Meals 

 MPRS Elderly Home 
ORBIS 

Care Apartments 
ORBIS 

A22. Get up  05.00 - 08.00 07.00 - 09.00 07.15 - 09.30 

A23. Go to bed  21.00 - 00.00 22.00 - 00.00 22.00 - 02.00 

A24. Breakfast time 05.30 - 09.00 08.00 - 09.30 08.30 - 09.00 

A24. Lunch time 11.30 -13.00 12.00 -12.30 12.00 -13.00 

A24. Dinner time 18.15 -19.30 17.30 -18.00 17.30 -19.00 

 

Stimulation or Information about events: 

In Table 9, results are provided regarding whether the elderly need stimulation to 
participate in daily activities and whether they would like to be informed about events that 
will take place in their institution or nearby in the city.  

According to the results provided, elderly would like to be informed about the events that 
are going to take place in their institution (93%) or about events that are going to take 
place in the city (53%). 84% of the formal caregivers agree on these needs. 

Almost all elderly (87%) indicate they do not need to be stimulated to participate in events. 

 

Table 9: Social Activities Primary End Users 

 MPRS Elderly 
Home 
ORBIS 

Care Apart. 
ORBIS 

ORBIS – MPRS 
Elderly 

Caregivers 

A25. Need stimulation or motivation  2 x Y 
5 x N 

 
4 x N 

 
4 x N 

  2 x Y 
13 x N 

17 x Y 
  5 x N 
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A26. Informed on events institution 7 x Y 4 x Y 3 x Y 
1 x N 

14 x Y 
  1 x N 

20 x Y 
  2 x N 

A27. Informed on events city 3 x Y 
4 x N 

2 x Y 
2 x N 

3 x Y 
1 x N 

 8 x Y 
 7 x N 
 

13 x Y 
  9 x N 

Legend: Y=Yes, N = No 
 

Two of the 15 elderly additionally said that they need to be stimulated to: 

• (1) Write, (2)  Participate in activities organized by the animation team 

• (1) Clean, (2) Go out 

• The other elderly did not answer this question. 

Furthermore (see Table 10):  

• 77% of the formal and 75% of the informal caregivers indicate that the elderly need 
to be stimulated or motivated to actually perform the daily activities or to go out.  

• 90% of all caregivers indicate that the elderly would like to be informed on events 
that are going to take place in their institution. 

• 77% of the formal caregivers indicate that the elderly would like to be informed on 
events that are going to take place in the city. 

• 75% of the informal caregivers indicate that the elderly would not like to be informed 
on events that are going to take place in the city. 

 

Table 10: Social Activities According to Caregivers (both formal and informal) 

 Formal 
Caregivers 

MRPS 

Informal 
Caregivers 

MPRS 

Formal 
Caregivers 

ORBIS 

Informal 
Caregivers 

ORBIS 

A7. Need stimulation or motivation  3 x Y 
2 x N 

2 x Y 
1 x N 

8 x Y 
1 x N 

4 x Y 
1 x N 

A8. Informed on events institution 5 x Y 1 x Y 
2 x N 

9 x Y 
 

5 x Y 
 

A9. Informed on events city 5 x Y 
 

1 x Y 
2 x N 

5 x Y 
4 x N 

1 x Y 
4 x N 

Legend: Y=yes, N = No 

 

Personal items: 

This section describes the 10 most important personal items of the residents according to 
the elderly, but also the formal and informal caregivers. Moreover, an overview is 
presented about, based on the elderly opinions, how easy is for them to find their personal 
items at home, whether they need help finding these items or if they forget to take their 
items when they leave from their room. 

Table 11 provides information about the elderly personal items, how often the elderly 
forget to take the specific item with them when leaving their room, and if they have 
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problems when trying to find them. According to the results provided, the elderly never or 
sometimes forget their personal items when they go outside and never or sometimes have 
problems in finding them.  

 

Table 11: Personal Items and Forgetfulness 

A28 Personal item/ per elderly Do you forget this 
item when you go 
outside? 

Do you have 
problems with 
finding the item at 
home? 

MRPS Glasses, sunglasses, wallet, keys, remote 
control, mobile phone 

3 x never 
2 x sometimes 
1 x - 

6 x never 
 

MRPS Agenda, mobile phone, wallet 1 x never 
2 x sometimes 

1 x never 
2 x sometimes  

MRPS Wallet, keys, umbrella 3 x never 3 x never 

MRPS Wallet, keys, umbrella, glasses, identity 
card, transit pass, handbag 

6 x never 
1 x sometimes 

7 x never 

MRPS Keys, umbrella, hat, wallet, sunglasses, 
transit pass, cards, remote control, mobile 
phone 

5 x never 
4 x sometimes 
 

9 x never 

MRPS Pocket knife, glasses, wallet, electronic 
magnifier, acoustic devices, remote 
control, keys 

7 x never 7 x never 

ORBIS Keys, rollator, wheelchair 3 x sometimes 3 x sometimes 

ORBIS Keys, wallet, mobile phone 3 x sometimes 2 x never 
1 x sometimes 

ORBIS Glasses, wallet, mobile phone 3 x sometimes 3 x never 

ORBIS Wallet, rollator, scooter, keys,  tablet, 
mobile phone 

5 x never 
1 x sometimes 

6 x never 

ORBIS Keys 1 x sometimes 1 x sometimes 

 

Overlap occurs between elderly concerning some personal items. This overlap is showed 
in the following table (Table 12). Wallet, keys and mobile phone are the personal items 
that the elderly consider most important.  

Table 12: Number of Elderly Related to Personal Items 

Personal item Elderly Personal item Elderly 

Wallet 9 Agenda 1 

Keys 6 Identity card 1 

Mobile phone 6 Handbag 1 
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Glasses 4 Pocket knife 1 

Sunglasses 2 Electronic magnifier 1 

Transit pas 2 Acoustic device 1 

Umbrella  3 Rollator 1 

Remote control 3 Wheelchair 1 

  Tablet 1 

 

Fixed places for personal items and need for help in finding them (A29-A30): 

According to the answers provided by the elderly: 

• 71% of the elderly reported that they always leave their personal item in a fixed 
place while 29% of the elderly sometimes leave their personal item in a fixed place.  

• 87% of the elderly reported that they never need help finding their items, while 13% 
feel they do need help.  

The elderly indicated which ten personal items are the most important and whether they 
forget these items when they leave their house or whether they experience problems 
finding the items: 

• 59% of the elderly sometimes forget their personal items and 23 % of the elderly 
always forget their personal items and 19% never forget their personal item.  

• 57% of the elderly have sometimes trouble to locate their personal item, 32% never 
and 15% always has this troubles. 

• 55% of the elderly leave their personal items in a fixed place sometimes. 

• 32% of the caregivers think the elderly always leave their personal items in a fixed 
place. 

• 14% of the elderly never keep their things on a fixed place.  

• 14% of the caregivers think that the elderly always need help finding their items, 
while 77% of the caregivers think that the elderly need this help sometimes and 9 % 
thinks elderly never need help. 
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5.3.1.2  Differences between elderly and caregivers 

 

Preparing meals and desserts:  

According to the answer provided in the questionnaires: 

• 46% of the elderly and 9% of the caregivers indicate that the elderly do not need 
help when preparing their meals  

• All formal caregivers (5) of MPRS indicate that elderly sometimes need help. 

• The informal caregivers of MPRS indicate that the elderly sometimes need help (2) 
or do not need help at all (1).  

• The formal caregivers of ORBIS indicate that the elderly sometimes need help (7), 
never need help (1) or always need help (1).  

• The informal caregivers of ORBIS indicate that the elderly sometimes need help (4) 
or always need help (1). 

 

Summarized: 

• 67% of the formal and informal caregivers think that elderly sometimes need help 
preparing their meals. 

• 9% think that elderly always need help and 9% think that no help is necessary for 
preparing meals. 

• 76% of all caregivers think that the elderly need help for preparing their meals. 

 

Stimulation or Information about events:  

75% of the informal caregivers think that the elderly would not like to be informed on 
events that are going to take place in the city. 

The main part of the elderly (87%) and the main part of the informal caregivers (75%) 
indicate that the elderly do not need to be stimulated or motivated to actually perform the 
daily activities or to go out. The formal caregivers feel that 76% of the elderly need to be 
stimulated.  

Elderly would like to be informed about events that are going to take place in their 
institution (93%) or about events that are going to take place in the city (53%). 84% of the 
formal caregivers agree. 

Striking is that 75% of the informal caregivers (ORBIS) think that the elderly would not like 
to be informed on events that are going to take place in the city. 

 

Finding objects:  

Especially in the area of finding objects there are some differences between elderly and 
caregivers: 

• 60% of the caregivers reported that the elderly forget their personal items and only 
19% of the elderly says they forget their personal items. 
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• 40% of the caregivers reported that the elderly forget sometimes their personal 
items, while 59% of the elderly think that themselves. 

• 57% of the caregivers reported that the elderly sometimes have problems to locate 
personal things, while only 5% of the elderly think that themselves. 

• 32% of the caregivers reported that the elderly never forget where their personal 
items are located, while 95% of the elderly think that themselves. 

• 71% of the elderly always leave their personal items in a fixed place, while only 
32% of the caregivers share their opinion. 

• 87% of the elderly reported that they never need help finding their items, instead of 
what the caregivers think.  

• 19% of the caregivers think that the elderly never need help and 77% think that the 
elderly need help sometimes. 

• 60% of the caregivers reported that the elderly always forget their personal items 
and 19% of the elderly say they always forget their personal items. 

• 40% of the caregivers reported that the elderly sometimes forget their personal 
items, while 59% of the elderly think that themselves. 

• 57% of the caregivers reported that the elderly sometimes has problems to locate 
personal things, while only 5% of the elderly think that themselves. 

• 32% of the caregivers reported that the elderly never forgets where their personal 
items are located, while 95% of the elderly think that themselves. 

 

Safety (A31-32): 

According to the answers provided in the questionnaires, all elderly (100%) always feel 
safe in their homes. Regarding living by themselves, 6 elderly expressed their concerns 
and anxiety to fall down.  

The caregivers indicated concerns about the following situations for elderly: 

• Fall down (7x). 

• Trigger the fire alarm by accident. 

• Take the wrong or no medication (4x). 

• Forget a meal on the stove. 

• Leaving the gas on. 

• Loneliness (4x). 

• Not finding/losing their Wallet. 

• Forgetfulness. 

5.3.1.3  Differences between ORBIS and MRPS 

The results show differences regarding the service of ‘reminders’ between respondents of 
ORBIS and MRPS. Secondary-end users (care givers) from MPRS proposed that the 
elderly (depending on the degree of autonomy), need to be stimulated or motivated or 
reminded to do the following activities: 

• Need to be stimulated to prepare their meals; 
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• Need to be reminded to go to the shop; 

• Need to be stimulated to participate in community activities in order to be in contact 
with other elderly; 

• Need to be stimulated to walk, read, other;  

Secondary-end users (care givers) from ORBIS proposed that the elderly (depending on 
the degree of autonomy), need to be stimulated or motivated or reminded to do the 
following activities:  

• Sports, physical activity (2x)  

• Relaxing activities (2x) 

• Cooking activities 

• Company activities 

• Drinking coffee together (2x) 

• Cook and bake activities (2x) 

• Music activities 

• Activities outside the house (3) 

• Game activities 

• Social activities 

• Participation in small activities like the laundry and regular activities in the house 

• Painting, arts and physiotherapy 

• Medication 

Furthermore, we asked the elderly about their level of experience with 
tablets/smartphones. The elderly at MRPS have the least experience of all trial sites 
(none-low). However, the level of experience with email is in MRPS expert, at ORBIS none 
(Care Apartments) to low (Elderly Home).  

 

Safety: 

The elderly of MRPS indicated to be concerned about the following, which ORBIS elderly 
didn’t have concerns about:  

• Leave an iron on 

• Forget a pot on the stove 

• Fear of theft 

• Fear of forgetting to retrieve the clothes from the laundry 

5.3.1.4  Differences between the ORBIS's populations 

The elderly at ORBIS Care Apartments (CA) have little experience (low) in using tablet-like  
devices while the elderly at ORBIS Elderly Home (EH) have some more experience (and 
some are even well experienced due to their participation in former research projects). 
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5.3.2 The functionality of the Miraculous-Life System 

Twenty-three questions were asked to both elderly and caregivers in order to investigate 
their preferences regarding the functionalities and services offered by the Miraculous-Life 
solution.  

In a first step, elderly and caregivers were given an opportunity to share their thoughts 
through an open-ended question. This has enabled us to obtain qualitative and 
spontaneous data concerning their needs and requirements – question C1, see section 
5.3.2.1.  

In a second step the elderly and caregivers were asked to assess the relevance of the 
Miraculous-Life services and functionalities through a 5-point Likert scale – questions C2 
to C22. Note that participants’ answers were coded as following: 1 = Very useful, 2 = 
Useful, 3 = Indifferent, 4 = Not very useful, 5 = Less useful.  

The main results will be revealed in section 5.3.2.2, focusing on differences between 
elderly and caregivers populations. Differences between ORBIS and MRPS populations 
will be assessed in section 5.3.1.3, while differences between elderly populations from 
ORBIS (Hoogstaete, Silverstaete) will be stated in section 5.3.2.4.  

5.3.2.1  Open question 

Question C1 of the questionnaire, was asked to the elderly and the caregivers in order to 
collect spontaneous information concerning their needs and their requirements. 

C1. Imagine that there is a ‘magic system’ which can help you to carry out your 
daily activities. What should be its features/functionalities?  

In this chapter we will describe the main results. 

Not surprisingly, the reminder functionality (appointment reminder, medication reminder, 
activity reminder, birthday reminder, meal reminder) and the agenda are cited by most 
elderly and caregivers; suggesting that these functionalities clearly meet their needs and 
should be designed in the Miraculous-Life system. Note also that three elderly and a 
caregiver mentioned that the system should inform the end-user about the events 
organized by the animation department of their institution.  

According to four elderly and one caregiver, the Miraculous-Life system should facilitate 
the communication between the elderly, his friends, his neighbours and his caregivers. In 
addition, two elderly and two caregivers stated that the Miraculous-Life system should 
include a list of contacts – including names, addresses, and telephone/fax numbers. The 
Co-Net system and Skype potentially meet the needs of the end-users. Interestingly, 
according to an elderly and two caregivers, the Miraculous-Life system should stimulate 
social activities and facilitate “doing things together” (e.g. organize card game and invite 
friends); suggesting the relevance of the event management system. 

The Miraculous-Life system should be also used for leisure purposes: (1) three elderly and 
two caregivers mentioned that the Miraculous-Life system should contain, even though is 
outside of the scope of this project, games or “brain training games”, (2) two elderly and 
one caregiver stated that the avatar should be able to read books or newspapers, (3) 
finally, one elderly would like to listen music or radio thought the Miraculous-Life system. 

Note that four elderly and one caregiver cited the shopping list assistant functionality. The 
guidance functionality was also mentioned by two elderly and by two caregivers. 
Interestingly, three caregivers mentioned that the avatar should provide company, entrain 
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the elderly and alleviate loneliness. According to two caregivers, since the elderly often 
forget where they leave their things, the system should include a tool helping the elderly 
look for items in their household. Finally, the following list contains interesting additional 
functionalities mentioned by participants:  

 Consult the bus timetables,  

 Consult the death notices,  

 Manage the incontinence,  

 Reminder about what items to bring to activities,  

 Take notes,  

 Waking-up with the avatar (alarm). 

5.3.2.2  Main results 

Twenty questions were asked in order to assess the relevance of the Miraculous-Life 
services and functionalities through a 5-point Likert scale. Note that participants’ answers 
were coded as following: 1 = Very useful, 2 = Useful, 3 = Indifferent, 4 = Not very useful, 5 
= Less useful. The results will be presented in terms of “average ± standard deviation”. 

In general, the functionalities proposed by the Miraculous-Life system were perceived as 
being useful by both elderly (n = 15) and caregivers (n = 22). Interestingly, caregivers tend 
to perceive the Miraculous-Life solution as being more useful than elderly. 

A first question was asked in order to evaluate the relevance of the medication reminder 
service: 

C2. How useful a system that could remind you to take your medication would be?  

Elderly scored 2.21 ± 1.12, while caregivers scored 1.95 ± 0.90. This difference is not 
significant ( t(34) = -0.77, p = 0.45 ) suggesting that both groups perceived this feature as 
being useful. 

Elderlies Caregivers

C2

1,4

1,6

1,8

2,0

2,2

2,4

2,6

2,8

3,0

 

A second question was asked to measure the relevance of the appointment reminder 
service:  

C3. How useful a system that could remind you of appointments would be?  

Elderly scored 2.21 ± 1.12, while caregivers scored 1.95 ± 0.90. This difference is not 
significant (t(34) = -0.77, p = 0.45) suggesting that both groups perceived this feature as 
being useful. 
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Elderlies Caregivers
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In the third question we evaluated the relevance of the object locator reminder service:  

C4. How useful a system that could remind you of the places that you normally put 
your things in the house would be?  

Primary end-users scored 2.60 ± 0.83, while secondary end-users scored 1.73 ± 0.94. 
Note that this difference is significant (t(35) = -2.92, p < 0.01): elderly appeared to be 
indifferent to this features, while caregivers perceived this service as being useful. 

Elderlies Caregivers

C4

1,2
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1,8
2,0
2,2
2,4
2,6
2,8
3,0
3,2

 

In the question C5, we investigated the relevance of a system allowing establishing a 
video or telephone conversation:  

C5. How useful a system that could help you establish a video or telephone 
conversation with your family or friends at your request would be?  

Elderly scored 1.80 ± 0.68, while caregivers scored 2.14 ± 0.89. This difference is not 
significant (t(35) = 1.24, p = 0.22): both groups perceived this feature as being useful. 

Elderlies Caregivers

C5

1,4

1,6

1,8

2,0

2,2

2,4

2,6

 

The C6 is a key question for the Miraculous-Life project. We asked end-users to evaluate 
the relevance of the conversational agent:  
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C6. How useful a system that could talk with you and provide you company would 
be?  

Elderly scored 3.20 ± 1.08, while caregivers scored 2.41 ± 1.40. This difference is 
marginally significant (t(35) = -1.84, p = 0.07). Interestingly, elderly appeared to be 
indifferent to this feature (maybe due to the fact that the elderly are not yet familiar with the 
concept of the system and therefore they cannot judge it in advance), while caregivers 
perceived this feature as being useful. 

Elderlies Caregivers

C6

1,6

2,0

2,4

2,8

3,2

3,6

4,0

 

In the seventh question we measured the relevance of a system that could help the elderly 
manage events:  

C7. How useful a system that could help you create events and invite your 
friends/family/neighbours to join would be?  

Elderly scored 2.67 ± 1.05, while caregivers scored 2.18 ± 1.10. This difference is not 
significant (t(35) = -1.34, p = 0.19). Despite this, elderly appeared to be indifferent to this 
features, while caregivers tended to perceive this feature as being useful. 

Elderlies Caregivers

C7

1,6
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2,0
2,2
2,4
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2,8
3,0
3,2
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The question C8 was asked in order to evaluate the relevance of a health monitoring 
system for elderly:  

C8. How useful a system that could provide you with continuous monitoring and 
automatically alert the appropriate person in case something happens to you would 
be?  

Elderly scored 2.40 ± 1.18, while caregivers scored 1.55 ± 0.67. Note that this difference is 
significant (t(35) = -2.80, p < 0.01): caregivers tended to perceive this feature as being 
more relevant than elderly. 
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Elderlies Caregivers
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In the ninth question, we assessed the relevance of the guidance instruction service:  

C9. How useful a system that could oversee and assist you with your daily activities 
by providing guidance instructions, at your request would be?  

Elderly scored 2.47 ± 0.99, while caregivers scored 2.00 ± 0.98. This difference is not 
significant (t(35) = -1.42, p = 0.16): both groups perceived this feature as being useful. 

Elderlies Caregivers

C9
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An additional question (C10) was asked in order to obtain more qualitative information 
concerning the daily activities in which the elderly need to be helped or could benefit from 
some guidance. The following table resume the result.  

 

Service 
Number of elderly 

that cited this 
service 

Number of 
caregivers that 

cited this service 

Cooking guidance 4 8 

Instruction for use (mobile phone, computer, table, 
microwave, coffee machine) 

3 5 

Clothes washing assistance 1 2 

Personal hygiene assistance 0 2 

 

In the question C11, we investigated the relevance of a system that provides food alerts:  

C11. How useful a system that could alert/remind you of certain foods that you 
could be allergic to would be?  



 

 

D1.1a  Specification of user needs analysis and design of VSP model 

 

Confidential Miraculous-Life 40 

Elderly scored 3.00 ± 1.04, caregivers scored 2.41 ± 1.05. This difference is not significant 
(t(34) = -1.65, p = 0.11). Despite this, elderly appeared to be indifferent to this feature, 
while caregivers tended to perceive this feature as being useful. 

Elderlies Caregivers

C11
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2,8
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3,4
3,6
3,8

 

The question C12 was asked in order to evaluate the relevance of a system that could 
help elderly to locate personal items in the household:  

C12. How useful a system that could provide assistance in locating your personal 
items after your request would be?  

Elderly scored 2.13 ± 0.92, while caregivers scored 1.86 ± 1.04. This difference is not 
significant (t(35) = -0.81, p = 0.42): both groups perceived this feature as being useful. 

Elderlies Caregivers
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In the question C13, we assessed the relevance of the household adviser service:  

C13. How useful a system that could provide hygienic and basic household advising 
and personal support would be?  

Elderly scored 2.67 ± 0.90, while caregivers scored 1.82 ± 0.73. Note that this difference is 
significant (t(35) = -3.15, p < 0.01): elderly appeared to be indifferent to this features, while 
caregivers perceived this feature as being useful. 

Elderlies Caregivers
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In the fourteenth question, we measured the relevance of the collaborative care network 
system (Co-Net):  

C14. How useful a system that could promote collaboration and active 
communication between you and your formal/informal carers to support the 
execution of your daily activities would be?  

Elderly scored 2.33 ± 0.82, while caregivers scored 1.73 ± 0.83. Note that this difference is 
significant (t(35) = -2.20, p = 0.03): both groups perceived this feature as being useful. 

Elderlies Caregivers

C14

1,2
1,4
1,6
1,8
2,0
2,2
2,4
2,6
2,8
3,0

 

The question C15 was asked in order to evaluate the relevance of the shopping 
assistance service:  

C15. How useful a system that could provide you shopping assistance by creating 
(after asking you) a suitable shopping list and by sending this list to your carer for 
shopping the missing items would be?  

Elderly scored 1.79 ± 0.58, while caregivers scored 2.00 ± 0.98. This difference is not 
significant (t(34) = 0.74, p = 0.46): both groups perceived this feature as being useful. 

Elderlies Caregivers
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In the question C16, we investigated the relevance of a system that could encourage and 
stimulate the elderly performing physical activities:  

C16. How useful a system that could stimulate and motivate you to take physical 
exercises in case of recognizing you in certain situations would be?  

Elderly scored 2.07 ± 0.80, while caregivers scored 2.14 ± 0.94. This difference is not 
significant (t(35) = 0.23, p = 0.82): both groups perceived this feature as being useful. 
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Elderlies Caregivers
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In the question C17, we assessed the relevance of a system that could supervise the 
elderly during physical activity:  

C17. How useful a system that could monitor and guide you during undergoing your 
physical exercises would be?  

Elderly scored 2.53 ± 0.83, while caregivers scored 2.24 ± 0.94. This difference is not 
significant (t(34) = -0.97, p = 0.34). Despite this, elderly appeared to be indifferent to this 
feature, while caregivers tended to perceive this feature as being useful. 

Elderlies Caregivers
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The question C18 was asked in order to measure the relevance of the educational service:  

C18. How useful a system that could be able to teach you (e.g., by chatting with 
you) how to prepare different meal recipes, or play a specific game, etc. would be?  

Elderly scored 2.53 ± 0.83, while caregivers scored 2.29 ± 0.78. This difference is not 
significant (t(34) = -0.91, p = 0.37). Despite this, elderly appeared to be indifferent to this 
feature, while caregivers perceived this feature as being useful. 

Elderlies Caregivers
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In the question C19, we evaluated the relevance of the adaptive functionality of the 
system:  
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C19. How useful a system that through time could adapt its operations according to 
your preferences would be?  

Elderly scored 1.93 ± 0.46, while caregivers scored 2.29 ± 1.01. This difference is not 
significant (t(34) = 1.26, p = 0.22): both groups perceived this feature as being useful. 

Elderlies Caregivers
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In the question C20, we investigated the relevance of a system that could be able to 
identify and localize personal items in the household:  

C20. How useful a system that could learn new items that later and after your 
request will be able to recognize and locate it in your household would be?  

Elderly scored 2.33 ± 0.90, while caregivers scored 1.86 ± 0.85. This difference is not 
significant (t(34) = -1.61, p = 0.12): both groups perceived this feature as being useful. 

Elderlies Caregivers
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The question C21 was asked in order to assess the relevance of a system that could alert 
the elderly about dangerous situations:  

C21. How useful a system that could make you aware about possible danger 
situations or situations that might do something bad to your health and advising you 
to avoid them would be?  

Elderly scored 2.00 ± 0.65, while caregivers scored 1.67 ± 0.91. This difference is not 
significant (t(34) = -1.21, p = 0.24): both groups perceived this feature as being useful. 



 

 

D1.1a  Specification of user needs analysis and design of VSP model 

 

Confidential Miraculous-Life 44 

Elderlies Caregivers

C21

1,2

1,4

1,6

1,8

2,0

2,2

2,4

 

Finally, the question C22 was asked in order to measure the relevance of a system that 
could alert the elderly about dangerous objects:  

C22. How useful a system that could give you a warning when you approach 
dangerous objects (e.g., a hot cooking plate) would be?  

Elderly scored 2.07 ± 0.70, while caregivers scored 1.95 ± 1.02. This difference is not 
significant (t(34) = -0.37, p = 0.71): both groups perceived this feature as being useful. 

Elderlies Caregivers
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5.3.2.3  Differences between ORBIS and MRPS 

Twenty t-tests were performed in order to assess differences between MRPS (n = 7) and 
ORBIS (n = 8) elderly related to the functionalities and services of the Miraculous-Life 
system. The following table resume the results. 

 

Legend: 

 df = degree of freedom 

 t-value = statistic of the t-test 

 p-value = statistical significance 

Note that significant (p value < 0.05) and marginally significant differences (0.10 < p 
> 0.05) are marked in red. 

 

Variable Mean (MRPS) Std. dev (MRPS) Mean (ORBIS) Std. dev. (ORBIS) df t-value p-value 

C2 2,43 1,51 2,00 0,58 12 0,70 0,50 

C3 1,43 0,53 2,00 0,93 13 -1,43 0,18 
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C4 2,86 0,69 2,38 0,92 13 1,14 0,28 

C5 1,86 0,69 1,75 0,71 13 0,30 0,77 

C6 3,71 1,11 2,75 0,89 13 1,87 0,08 

C7 2,86 0,90 2,50 1,20 13 0,65 0,53 

C8 2,86 1,21 2,00 1,07 13 1,45 0,17 

C9 2,71 1,11 2,25 0,89 13 0,90 0,38 

C11 3,43 0,79 2,57 1,13 12 1,64 0,13 

C12 2,00 0,82 2,25 1,04 13 -0,51 0,62 

C13 3,00 0,82 2,38 0,92 13 1,39 0,19 

C14 2,43 0,79 2,25 0,89 13 0,41 0,69 

C15 1,71 0,49 1,86 0,69 12 -0,45 0,66 

C16 2,57 0,79 1,63 0,52 13 2,79 0,02 

C17 3,14 0,69 2,00 0,53 13 3,61 0,00 

C18 2,57 0,79 2,50 0,93 13 0,16 0,88 

C19 2,00 0,58 1,88 0,35 13 0,51 0,62 

C20 2,71 0,95 2,00 0,76 13 1,62 0,13 

C21 2,14 0,69 1,88 0,64 13 0,78 0,45 

C22 2,43 0,79 1,75 0,46 13 2,07 0,06 

 

Significant or marginally significant differences between the two groups were observed in 
C6, C16, C17 and C22. On the C6, MRPS elderly scored 3.71 ± 1.11 while ORBIS elderly 
scored 2.75 ± 0.89 (t(13) = 1.87, p = 0.08). ORBIS elderly tend to perceive the 
conversational agent as being more useful than MRPS elderly. 

MRPS ORBIS

C6

2,0

2,4

2,8

3,2

3,6

4,0

4,4

4,8

 

On the C16, MRPS elderly scored 2.57 ± 0.79 while ORBIS elderly scored 1.63 ± 0.52 
(t(13) = 2.79, p = 0.02). ORBIS elderly perceive the service “motivation for physical 
activity” as being more useful than MRPS elderly. 
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MRPS ORBIS

C16

1,0

1,4

1,8

2,2

2,6

3,0

3,4

 

On the C17, MRPS elderly scored 3.14 ± 0.69 while ORBIS elderly scored 2.00 ± 0.53 
(t(13) = 3.61, p < 0.01). ORBIS elderly perceive the guidance during physical activity as 
being more useful than MRPS elderly. MRPS caregivers scored 2.50 ± 0.93 while ORBIS 
elderly scored 2.00 ± 0.96. Note that this difference is not significant (t(20) = 1.19, p = 
0.25). 

MRPS ORBIS

C17

1,4

1,8

2,2

2,6

3,0

3,4

3,8

 

On the C22, MRPS elderly scored 2.43 ± 0.79 while ORBIS elderly scored 1.75 ± 0.46 
(t(13) = 2.07, p = 0.06). ORBIS elderly tend to perceive the alert of dangerous objects as 
being more useful than MRPS elderly. 

MRPS ORBIS

C22

1,2
1,4
1,6
1,8
2,0
2,2
2,4
2,6
2,8
3,0
3,2

 

Twenty t-tests were performed in order to assess differences between MRPS (n = 8) and 
ORBIS (n = 14) caregivers related to the functionalities and services of the Miraculous-
Life system. The following table resume the results: 

 

Variable Mean (MRPS) Std. dev (MRPS) Mean (ORBIS) Std. dev. (ORBIS) Df t-value p-value 

C2 2,25 0,89 1,79 0,89 20 1,18 0,25 

C3 1,88 0,99 1,43 0,51 20 1,40 0,18 
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C4 1,88 1,13 1,64 0,84 20 0,55 0,59 

C5 2,13 0,99 2,14 0,86 20 -0,04 0,97 

C6 2,75 1,75 2,21 1,19 20 0,86 0,40 

C7 2,75 1,39 1,86 0,77 20 1,96 0,06 

C8 1,88 0,83 1,36 0,50 20 1,84 0,08 

C9 2,38 1,30 1,79 0,70 20 1,39 0,18 

C11 2,63 1,19 2,29 0,99 20 0,72 0,48 

C12 2,25 1,16 1,64 0,93 20 1,35 0,19 

C13 2,13 0,83 1,64 0,63 20 1,53 0,14 

C14 2,00 0,76 1,57 0,85 20 1,18 0,25 

C15 2,38 0,92 1,79 0,97 20 1,39 0,18 

C16 2,50 0,93 1,93 0,92 20 1,40 0,18 

C17 2,50 0,93 2,00 0,96 20 1,19 0,25 

C18 2,75 0,89 2,00 0,55 20 2,46 0,02 

C19 2,63 0,92 2,00 1,04 20 1,41 0,17 

C20 2,25 1,16 1,71 0,61 20 1,43 0,17 

C21 2,13 1,13 1,50 0,76 20 1,56 0,13 

C22 2,25 1,16 1,86 0,95 20 0,86 0,40 

 

Significant or marginally significant differences between the two groups were observed in 
C7, C8 and C18. On the C7, MRPS caregivers scored 2.75 ± 1.39 while ORBIS caregivers 
scored 1.86 ± 0.77 (t(20) = 1.96, p = 0.06). ORBIS caregivers tend to perceive the event 
management service as being more useful than MRPS caregivers. 

MRPS ORBIS

C7

1,2

1,6

2,0

2,4

2,8

3,2

3,6

4,0

 

On the C8, MRPS caregivers scored 1.88 ± 0.83 while ORBIS caregivers scored 1.36 ± 
0.50 (t(20) = 1.84, p = 0.08). ORBIS caregivers tend to perceive the health monitoring 
system as being more useful than MRPS caregivers. 
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MRPS ORBIS

C8

1,0

1,2

1,4

1,6

1,8

2,0

2,2

2,4

2,6

 

On the C18, MRPS caregivers scored 2.75 ± 0.89 while ORBIS caregivers scored 2.00 ± 
0.55 (t(20) = 2.46, p = 0.02). ORBIS caregivers tend to perceive educational service as 
being more useful than MRPS caregivers. 

MRPS ORBIS

C18

1,6
1,8
2,0
2,2
2,4
2,6
2,8
3,0
3,2
3,4
3,6

 

5.3.2.4  Differences between the ORBIS's populations 

In this section, the differences between clients from the apartment blocks (Silverstaete; n = 
4) and clients from the assisted living complex (Hoogstaete; n =4) related to the 
functionalities and services of the Miraculous-Life system will be examined. Given the 
small size of the sample, we will confine ourselves to a descriptive analysis. The following 
table resume the distributions: 

 

Question Mean 
(Silverstaete) 

Std. dev 
(Silverstaete) 

Mean 
(Hoogstaete) 

Std. dev. 
(Hoogstaete) 

C2 1,75 0,50 2,33 0,58 

C3 1,75 0,50 2,25 1,26 

C4 2,00 0,00 2,75 1,26 

C5 1,75 0,50 1,75 0,96 

C6 2,50 1,00 3,00 0,82 

C7 2,50 0,58 2,50 1,73 

C8 1,50 0,58 2,50 1,29 

C9 2,00 0,82 2,50 1,00 

C11 2,75 0,96 2,33 1,53 
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C12 2,25 0,50 2,25 1,50 

C13 2,25 0,50 2,50 1,29 

C14 1,75 0,50 2,75 0,96 

C15 1,67 0,58 2,00 0,82 

C16 1,50 0,58 1,75 0,50 

C17 2,00 0,00 2,00 0,82 

C18 2,25 0,50 2,75 1,26 

C19 2,00 0,00 1,75 0,50 

C20 2,00 0,82 2,00 0,82 

C21 1,75 0,50 2,00 0,82 

C22 1,75 0,50 1,75 0,50 

 

Relevant differences between the two groups were observed in C4, C8, C14: clients from 
the assisted living complex (Hoogstaete) tend to perceive the object locator reminder 
service (C4), the health monitoring system (C8) and the educational service (C18) as 
being more relevant than clients from the apartment blocks (Silverstaete) 

5.3.3 Virtual Support Partner (VSP): Personality and Appearance 

Seven questions (see Appendix A PART D – Questions related to the Virtual Support 
Partner Characteristics) were asked to both elderly and caregivers in order to investigate 
their preferences regarding the personality and appearance of the VSP (D1 – D7). An 
additional question (D8) was only asked to the elderly. The main results are provided in 
section 5.3.3.1, focusing on differences between elderly and caregivers populations. 
Differences between ORBIS and MRPS populations will be assessed in section 5.3.3.2, 
while differences between elderly populations from ORBIS (Hoogstaete, Silverstaete) will 
be stated in section 5.3.3.3. 

5.3.3.1  Main results 

The question D1 was asked in order to identify the preferred VSP’s relationship with the 
elderly. For example the VSP can take the role of a friend, member of the family, etc.  

Most elderly would like that the VSP take the role of a friend or companion (26.67%) or a 
member of the family (13.33%), or a personal assistant at home (13.33%). Interestingly, a 
large portion of caregivers would like that the VSP take the role of a personal assistant at 
home (40.91%), suggesting that they tend to project their own role on the VSP. According 
to the chi-square test, no significant difference is found between the two groups’ 
preferences (X2 = 8.55, df = 6, p = 0.20). Based on both elderly and caregivers the VSP 
should be a “friendly personal assistant”. 
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The question D2 was asked in order to determine the ideal VSP’s personality.  

The friendly/cheerful informal attitude is preferred by a large portion of elderly and 
caregivers (53.33% and respectively 54.55%). At the same time, 27.27% of the caregivers 
think that the personality of the VSP should be modulated depending on the user. 
According to the chi-square test, no significant difference is found between the two groups’ 
preferences (X2 = 5.89, df = 5, p = 0.32). The Virtual Agent’s verbal and non-verbal 
behaviour should be designed to fit within a coherent personality with a 
friendly/cheerful and supportive attitude. 

 

The question D3 was asked in order to highlight the favourite VSP’s body.  

Most elderly and caregivers would like a human like VSP (53.33% and respectively 
81.82%). 26.67% of the elderly prefer an animal like VSP. A significant difference is found 
between the two groups’ preferences (X2 = 10.71, df = 4, p = 0.03). Finally, according to 
both elderly and caregivers, the VSP should be represented by a human’s body. 
However, as discussed later, these results are not in line with the preferences expressed 
by the users when they were shown mockups of different human-like and animal-like 
agents (D10). 
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The question D4 was asked in order to identify the preferred gender of the VSP.  

Note that 53.34% of the elderly did not express any preference regarding the gender of the 
VSP. On the contrary, most caregivers clearly prefer a female VSP (59.09%). Note that a 
significant difference is found between the two groups’ preferences (X2 = 9.92, df = 4, p = 
0.04). The primary end-users should be able to choose among a male and female 
VSP. Their selection can be stored in the user profile. 

 

The question D5 was asked in order to identify the ideal age of the VSP.  

According to 33.33% of elderly and 40.91% of caregivers the VSP should be young. Note 
that a significant numbers of elderly and caregivers chose the “None of the above” solution 
(26.67% and respectively 36.36%). According to the chi-square test, no significant 
difference is found between the two groups’ preferences (X2 = 3.42, df = 4, p = 0.49). The 
primary end-users should be able to choose among a young and old VSP. Their 
selection can be stored in the user profile. 
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The question D6 was asked in order to identify the need of manually selection of the 
personality (e.g., friend, caregiver, assistant, etc.) and appearance (i.e., male, female, 
animal, etc.) of the VSP.  

Most elderly and caregivers would like to have the option to switch between different VSP 
personalities and appearances (60% and respectively 86.36%). A marginally significant 
difference is found between the two groups’ preferences (X2 = 5.44, df = 2, p = 0.07). Note 
that this is also in agreement with the results observed in D4 and D5. The primary end-
users should be able to choose among several avatars. Their selection can be 
stored in the user profile. 

 

The question D7 was asked in order to determine the ideal interaction style of the VSP.  

Both elderly and caregivers prefer a guiding VSP (86.67% and respectively 81.82%), 
namely an agent that helps them to decide what to do by giving advice, instead of a  
directive agent that just tells them what to do. A marginally significant difference is found 
between the two groups’ preferences (X2 = 5.67, df = 2, p = 0.06). This result is also in line 
with the results on the question D2. The VSP should be guiding instead of directive. 

 



 

 

D1.1a  Specification of user needs analysis and design of VSP model 

 

Confidential Miraculous-Life 53 

 

In the question D8 we asked to the elderly to provide a score for each VSP (the lowest 
score was 1, the highest score was 7).  

This item allowed us to identify the preferred appearance of the VSP. The most scored 
VSP are: (1) the rabbit (4.31 ± 2.36); (2) the bear (4.11 ± 2.32), (3) the woman (3.43 ± 
2.47) and (4) the man (3.36 ± 2.37). However, the less preferred VSS appearances are: 
(1) the hippo (1.23 ± 1.64); (2) the old man (1.77 ± 2.01); (3) the old woman (2.71 ± 2.30) 
and (4) the young cartoon male (2.77 ± 2.20). 
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Note that these results are in agreement with the results on the question D5: according to 
the elderly the VSP should not be old. Moreover, these results are not in line with the 
results observed on the question D3; suggesting that the end-user should be able to 
choose – and to switch – the appearance of the VSP depending on his preference.  

5.3.3.2  Differences between ORBIS and MRPS 

Seven chi-square tests were performed in order to assess differences between MRPS (n = 
7) and ORBIS (n = 8) elderly related to the personality and appearance of the VSP (D1 – 
D7).  
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Variable X2 df p-value 

D1 9.98 6 0.13 

D2 2.28 4 0.69 

D3 5.96 4 0.20 

D4 5.29 4 0.26 

D5 1.47 4 0.83 

D6 0.10 1 0.75 

D7 0.44 1 0.51 

 

No significant differences were observed between MRPS and ORBIS elderly. Seven chi-
square tests were performed in order to assess differences between MRPS (n = 8) and 
ORBIS (n = 14) caregivers related to the personality and appearance of the VSP (D1 – 
D7).  

 

Variable X2 Df p-value 

D1 4.50 4 0.34 

D2 4.71 3 0.19 

D3 1.44 1 0.23 

D4 6.62 3 0.08 

D5 3.39 3 0.33 

D6 2.10 2 0.35 

D7 0 1 1 

 

A marginally significant difference between the two groups was observed in D4. 
Interestingly, ORBIS caregivers tend to prefer a female VSP, while MRPS caregivers did 
not show any preference concerning the gender of the VSP: 
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5.3.3.3  Differences between the ORBIS's populations 

In this section, the differences between clients from the apartment blocks (Silverstaete; n = 
4) and clients from the assisted living complex (Hoogstaete; n =4) related to the 
personality and appearance of the VSP (D1 – D7) is examined. Given the small size of the 
sample, we confine ourselves to a descriptive analysis. Relevant differences were 
observed in D1 and D5: 

 D1: 50% of clients from the apartment blocks (Silverstaete; n = 4) would like that 
the VSP take the role of a member of the family, while 50% of clients from the 
assisted living complex (Hoogstaete; n =4) would like that the VSP take a role not 
specified in the list. 

 

 

 D5: 50% of clients from the apartment blocks (Silverstaete; n = 4) prefer a young 
VSP, while 50% of clients from the assisted living complex (Hoogstaete; n =4) 
prefer an old VSP. 

 

5.3.4 Virtual Support Partner (VSP): Verbal and Non-Verbal 
communication 

Five questions (see Appendix A PART D – Questions related to the Virtual Support 
Partner Characteristics) were asked to both elderly and caregivers in order to investigate 
their preferences regarding the communication of the elderly with the VSP (D11 – D15). 
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The main results will be revealed in section 5.3.4.1, focusing on differences between 
elderly and caregivers populations. Differences between ORBIS and MRPS populations 
will be assessed in section 5.3.4.2, while differences between elderly populations from 
ORBIS (Hoogstaete, Silverstaete) will be presented in section 5.3.4.3. 

5.3.4.1  Main results 

The question D11 was asked in order to determine how the VSP should address the 
elderly.  

A large portion of elderly and caregivers would like that the VSP address the elderly by his 
first name (73.33% and respectively 59.09%). According to the chi-square test, no 
significant difference is found between the two groups’ preferences (X2 = 6.36, df = 4, p = 
0.17). This result is also in line with the results of the question D2. The VSP should 
address the user using their first name. This information can be stored in the user 
profile. 

 

The question D12 was asked in order to determine how the VSP should draw the attention 
of the elderly.  

According to most elderly and caregivers, the VSP should draw the attention of the primary 
end-user by calling his name (60% and respectively 54.55%) or through a specific sound 
(40% and respectively 36.36%). According to the chi-square test, no significant difference 
is found between the two groups’ preferences (X2 = 1.44, df = 2, p = 0.49). The elderly 
should be able to choose the way the VSP draws their attention (i.e., by calling their 
name or playing a specific sound). This information can be stored in the user 
profile. 
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The question D13 was asked in order to determine when the VSP should draw the 
attention of the elderly.  

Most elderly and caregivers prefer that the VSP immediately draw the attention of the end-
user when a new notification is inserted in the system (66.67% and respectively 72.73%). 
According to the chi-square test, no significant difference is found between the two groups’ 
preferences (X2 < 0.01, df = 1, p = 0.98). Two version of the VSP will be available: a 
“Passive” agent, which only responds to user input and is unable to initiate 
interaction on its own and a “Proactive” agent, which tries to draw the attention of 
the user and initiative interaction. The primary end-user should be able to choose 
when the VSP draws their attention. This information can be stored in the user 
profile. 

 

The question D14 was asked in order to identify the ideal way to initiate an interaction with 
the VSP.  

Elderly would like a passive VSP (66.67%), meaning that interaction has to be initiated by 
them for example by touching on the touchscreen or by verbally greeting the agent. On the 
contrary, caregivers prefer a proactive VSP (72.73%), %), which detects when the user 
walks by the system and attempts to initiate a conversation by verbally greeting them. 
Note that a significant difference is found between the two groups’ preferences (X2 = 4.15, 
df = 1, p = 0.04). Both passive and proactive behaviour of the VSP will be tested. 

 

Finally, the question D15 was asked in order to assess the relevance of the non-verbal 
communication feature.  

Both elderly and caregivers would like to be able to turn the VSP in a non-verbal 
communication mode (93.33% and respectively 77.27%). According to the chi-square test, 
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no significant difference is found between the two groups’ preferences (X2 = 0.72, df = 1, p 
= 0.40). The VSP will support both verbal and non-verbal (text based) 
communication. 

 

5.3.4.2  Differences between ORBIS and MRPS populations 

Five chi-square tests were performed in order to assess differences between MRPS (n = 
7) and ORBIS (n = 8) elderly related to the personality and appearance of the VSP (D1 – 
D7). 

 

Variable X2 df p-value 

D11 4.04 3 0.26 

D12 0.55 1 0.46 

D13 1.64 1 0.20 

D14 0.84 1 0.36 

D15 0.01 1 0.94 

 

No significant differences were observed between MRPS and ORBIS elderly. Seven chi-
square tests were performed in order to assess differences between MRPS (n = 8) and 
ORBIS (n = 14) caregivers related to the personality and appearance of the VSP (D1 – 
D7). 

 

Variable X2 df p-value 

D11 1.61 2 0.45 

D12 1.47 2 0.48 

D13 5.32 1 0.02 

D14 5.32 1 0.02 

D15 0.11 1 0.74 
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A significant difference between the two groups was observed in D13 and D14. 
Interestingly, ORBIS caregivers prefer that the VSP immediately draw the attention of the 
elderly when a new notification is inserted in the system, while MRPS caregivers prefer 
that the VSP wait until the elderly approach the device to communicate a new notification 
(D13): 

 

Finally, ORBIS caregivers clearly prefer a proactive VSP, while MRPS caregivers prefer a 
passive VSP (D14): 

 

5.3.4.3  Differences between ORBIS elderly populations 

In this section, the differences between clients from the apartment blocks (Silverstaete; n = 
4) and clients from the assisted living complex (Hoogstaete; n =4) related to the 
communication of the elderly with the VSP (D11 – D15) will be examined. Given the small 
size of the sample, we confine ourselves to a descriptive analysis. A relevant difference 
was observed in D12. 

 D12: According to the clients from the apartment blocks (Silverstaete), the VSP 
should draw the attention of the primary end-user by calling his name (50%) or 
through a specific sound (50%). Rather, 100% of the clients from the assisted living 
complex (Hoogstaete) prefer that the VSP draw the attention of the primary end-
user through a specific sound. 
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5.3.5 Virtual Support Partner (VSP): Activities and Timing 

The question D16 (see Appendix A PART D – Questions related to the Virtual Support 
Partner Characteristics) was designed in order to collect spontaneous information 
concerning the activities that end users would like to carry out with the VSP:  

D16. Define specific activities you want to carry out with the VSP or with the help of 
the VSP and a specific timing (when applicable).  

Based on the participants’ answers, four categories of activities were identified:  

(1) Appointment and activity reminder,  

(2) Guidance, assistance, physical activity,  

(3) Leisure, education, communication and  

(4) Medication reminder. 

The following table resume the activities proposed by both primary and secondary end-
users concerning the category “appointment and activity reminder”: 

 

Activity Timing propositions 
Number of elderly 

that cited this 
activity 

Number of 
caregivers that 

cited this activity 

See the agenda 
and the daily 

activities 

At his request, daily, in the morning 
(breakfast), in the evening (for the 

following day) 
12 7 

Add new entry in 
the agenda 

At his request, if necessary once or twice 
a week, remember at the elderly one time 

per day 
0 4 

Remembering 
meetings, 

appointments 

Daily, according to the agenda, at the day 
of the appointment, at his request, one 

hour before the appointment 
0 5 

Eat reminder 
Each day, according to the preference of 

the elderly 
1 2 

Getting up alarm 
Daily in the morning, according to the 

preference of the elderly 
0 6 

Birthday reminder 
One/two days before the friend/family 

birthday 
1 0 
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The following table resume the activities proposed by both primary and secondary end-
users concerning the category “guidance, assistance, physical activity”: 

 

Activity Timing propositions 
Number of 

elderly that cited 
this activity 

Number of 
caregivers that 

cited this 
activity 

Cooking guidance 
assistance  

At his request, 3 times per day at a set 
time, daily 

0 6 

Guidance 
assistance/Reminders 
for Cleaning, change 
bed sheet, domestic 

tasks 

At his request, daily 1 3 

Toilet and personal 
hygiene guidance 

assistance, 
instructions, 
reminders 

In the morning at his request, every 
day, at a set time 

0 3 

Help with Gardening 
(instructions, 

guidance) 
1 time per week 1 0 

Help with technology 
(instructions, 

guidance) 
At his request, 2 times per week 2 1 

Help with dressing 
(instructions, 

guidance) 
In the morning at his request, daily 0 2 

Physical activity 
motivation and 

guidance 

Every other day, upon awakening, at a 
set time 

2 3 

Object locator At his request 1 2 

Shopping assistance 

(shopping list 
assistance) 

At his request, in the morning 2 1 

 

The following tables resume the activities proposed by both primary and secondary end-
users concerning the category “leisure, education, communication”: 

 

Activity Timing propositions 
Number of elderly 

that cited this 
activity 

Number of 
caregivers that 

cited this activity 

Play games At his request, daily 1 4 

Mental training 
games, memory 

At his request, daily at a set time, 2 times 
per week 

2 3 
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games 

Relaxing activities At his request, 2 times a day 0 2 

Journal, book, 
audio Bible 

At his request 1 2 

Listen to music, 
radio 

At his request 1 0 

Education 1 time per week 1 0 

Telephone 
connection, Skype 

At his request 1 1 

 

The following table resume the activities proposed by both primary and secondary end-
users concerning the category “medication”: 

Activity Timing propositions 
Number of elderly 

that cited this 
activity 

Number of 
caregivers that 

cited this activity 

Medication 
reminder 

Daily, in the morning during the breakfast, 
at a set times 

2 10 

Be aware of the 
medicaments 
already taken 

At his request 2 0 

Insulin injection 
reminder 

At 08h/18h/22h 1 0 

5.3.6 Virtual Support Partner (VSP): Actions and Reactions 

The last question (see Appendix A; PART D – Questions related to the Virtual Support 
Partner Characteristics) of the questionnaire (D17) was designed in order to specify a first 
behavioural model of the VSP:  

D17. Define specific actions that you want the VSP to perform when it detect you in 
a specific situation.  

Based on the participants’ answers, three categories of situations were identified:  

(1) Behavioural situations,  

(2) Emotional situations and  

(3) Agenda issues. 

The following tables resume the situations proposed by both primary and secondary end-
users concerning the behavioural category: 

 

Situation Reaction 
Number of 

elderly that cited 
this situation 

Number of 
caregivers that cited 

this situation 

The elderly fall down Alarm caregivers (x22) 9 13 
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The elderly is watching TV None, be quite (x1) 1 0 

The elderly walk without walker 
VSP reminds to walk 
with the walker (x1) 

1 0 

The elderly does not respond to the 
VSP / the elderly don't move for a 

long time 
Alarm caregivers (x7) 2 5 

The elderly is robbed Alarm caregivers (x1) 0 1 

The elderly is gone for too long Alarm caregivers (x1) 0 1 

The elderly is going out 
Remind me to close the 

door and turn off the 
light 

1 0 

Not enough personal hygiene / the 
elderly doesn't drink or eat enough / 
the elderly forgets medication / the 

elderly needs care 

Alarm caregivers (x2) 0 2 

The elderly suffers from 
incontinence 

Remember to go to the 
toilet at a set times (x1) 

0 1 

The elderly feels disoriented 
Remember the location 

and the time (x1) 
0 1 

 

The following tables resume the situations proposed by both primary and secondary end-
users concerning the emotional category: 

 

Situation Reaction 
Number of 

elderly that cited 
this situation 

Number of 
caregivers that cited 

this situation 

The elderly is sad, depressed 

The VSP should do 
nothing (x1, call 

someone (x2), invite 
someone (x1) 

2 2 

The elderly is happy 
Propose to call 
someone (x1) 

1 0 

The elderly is bored, annoyed 

Propose activities (x8), 
propose to go for a walk 
(x2), draw his attention 

(x1), propose to call 
someone (x1) or invite 

someone (x1) 

2 10 

The elderly feels lonely, solitude 
Propose to call 
someone (x9) 

1 8 

 

The following tables resume the situations proposed by both primary and secondary end-
users concerning the agenda category: 
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Situation Reaction 
Number of 

elderly that cited 
this situation 

Number of 
caregivers that cited 

this situation 

The elderly is late for an activity / 
meeting / appointment 

send a message to the 
one who expects him 

(x2), stimulate the 
elderly to hurry (x3) 

1 4 

The elderly forgets activity / meeting 
/ appointment 

gives advice about how 
to handle the situation 

0 1 
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6 Specification of Miraculous-Life system Functional 
Requirements 

6.1 Introduction 

This chapter specifies the functional analysis and requirements of the Miraculous-Life 
platform, in order to provide the desirable functionality to the end user, according to the 
user needs documented in chapter 5. The specification is platform independent but, even 
so, contains the necessary information for the technical design. This work will serve as a 
basis for the technical specification of the Human-Computer Interaction components in 
WP2, the ICT Services in WP4 and the overall Architecture in WP5. The functional 
specification of the VSP model, which is described separately in chapter 7, will serve as 
the basis for WP3, where the related software components will be developed. 

6.2 Platform Specification 

In order to support older adults in their daily living environment, the Miraculous-Life system 
has to be designed to run on typical devices namely tablets and/or touch screen 
computers so that participants could interact with the system on a frequent basis to use 
the ICT Services and have a conversation with the VSP. As an implication of this 
requirement, and in order to allow the system to be used on a wide range of user 
computers (with respect to processor speeds and graphics specifications) the system will 
have a client-server architecture, with the client designed to be as simple, reliable and light 
weight as possible, with all logic and dialogue handling performed on the server, and all 
data stored on the server. This will also allow user data to be kept in a secure location and 
will enable any changes and bug fixes to be performed on the server without distributing 
new versions of the software to users. 

6.3 Specification of Functional Requirements 

As specified in the Description of Work (DoW), the objective of Miraculous-Life if is to 
simulate the communication of the elderly with a human partner over the life. The elderly 
should be given the feeling of communicating with a real human who understands both 
their emotional state and behaviour and provides appropriate and familiar responses. The 
nature of human face-to-face communication imposes strong requirements on the design 
of the system. We now describe how the system will satisfy these functional requirements: 

 Multimodal Input: Since humans in face-to-face conversation send and receive 
information through speech/language as well as gesture, intonation, and gaze the 
embodied conversational agent of the system also should support receiving this 
information from the user. 

 Multimodal Output: Human-like face-to-face conversation imposes that the system 
supports multi-modal and real-time output of information. In particular, the 
embodied conversational agent needs a perfect coordination between speech and 
non-verbal behaviour (i.e., facial expressions, gestures, etc.). The slightest 
mismatch will not only look unnatural, but could in fact convey something different 
from what was intended. A light-weight animation system needs to be developed 
that will run in real-time with a synchronous with a text-to-speech engine. 

 Facial Emotion Recognition: In everyday life a substantial part of inter-human 
interaction takes place through facial expressions. Facial expressions are often 
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used unconsciously, which makes them a valuable source for assessing ones well-
being. They communicate emotional states and are used to strengthen other (non-) 
verbal behaviour. The system should support non-invasive emotional state 
assessment to analyse the facial expressions of the users while they are in front of 
a camera. The system will have to cope with a variety of lighting conditions and 
situations when the user is moving or not looking directly into the camera. These 
can be addressed by using techniques such as active appearance modelling. The 
analysis should be made in real time and the emotional state of the user should be 
available in real-time for use in the multimodal interaction. 

 Behaviour Analysis: The system should interpret different types of user behaviour 
such  as the user is sitting, laying, walking, putting the hands up/down, eating, etc. 
Similarly, the system should support the identification of specific objects in the living 
environment, such as table, chair etc. High level interpretation can combine this 
knowledge to detect for example that the user is searching for something when 
walking repeatedly from one place to another. 

 Real time Dialogue management: The architecture must support dynamic 
dialogue management. Presenting information requires a planning of how to 
present multi-sentence output and manage the order of presentation of 
interdependent facts. Understanding interactional information, entails building a 
model of the current state of the conversation with respect to conversational 
process (who is the current speaker and who is the listener, has the listener 
understood the speaker’s contribution, and so on). 

 Real-time Interaction:  In order to simulate face-to-face conversation, the system 
must allow the speaker to watch for feedback and turn requests, while the listener 
can send these at any time through various modalities. The architecture should be 
flexible enough to track these different threads of communication in ways 
appropriate to each thread. Different threads have different response time 
requirements; some, such as feedback and interruption occur on a sub-second 
timescale. The architecture should reflect this fact by allowing different processes to 
concentrate on activities at different timescales. 

 Graphical User Interface (GUI): The user will interact with the VSP primarily with 
natural language. In several cases, additional textual information needs to be 
displayed. A GUI is required where information can be displayed, for example to 
summarise what the agent says, or to display instructions for completing a specific 
task.  Additionally, to cope with speech recognition failures, the user can provide 
input to the VSP or complete certain tasks using dynamic menus displayed in the 
GUI.  

 Input sensors and data acquisition:  A set of input data required by the system 
needs to be acquired by sensors, seamlessly embedded in the living environment of 
the user. Information will be collected and transmitted to the main device via 
wireless/wired connection.   

 Continuous use and maintenance: The system should be build to run reliably 
without the continuous support and intervention of the developers. Updates and bug 
fixes will be performed on the server without distributing new versions of the 
software to users. 
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 Data logging: Extensive logs of the interaction between system (services, VSP) 
and the user should be kept. These logs will include timings of system and user 
actions. 

 Modularity and extensibility: Given the rapidly changing needs of the end-users, 
the system needs to support the possibility to add additional features or services in 
the future. This requirement enforces well defined interfaces between the various 
components of the system. 

 Dynamic Knowledge Base: The system is dealing with personal information of the 
user. This requires building a model of the user's profile, including their needs and 
knowledge. Thus the architecture must include both a static and dynamically 
updated domain knowledge base where all data (e.g., information models, 
monitoring data) will be stored and communicated among the cooperating services 
and components. 

6.4 Specification of Non-Functional Requirements 

Below, the non-functional requirements of Miraculous-Life system are provided: 

 Privacy:  After careful consideration of the concerns raised by older adults and 
caregivers we conclude that the system needs to fulfil the following requirements to 
respect the older adults’ privacy rights:  

o The user is free to decide whether to enable the Miraculous-Life system and 
whether to interact with the VSP or not. 

o The processing of multimodal data streams is done “on-the-fly” and no records 
of the interaction between the user and the system are stored or transmitted 
outside the secure client-server environment. 

o The VSP respects the autonomy of the user who is free to decide whether to 
follow its recommendations or not. Specifically, the role of the VSP is primarily to 
“motivate” and “remind” the user rather than “execute” tasks for them. The VSP 
can take autonomous decisions only if there is a probability of an emergency 
situation related to the user’s safety. 

 Security: As the Miraculous-Life system handles private information like 
appointments and preferences, it is connected to the internet and it should allow 
multiple persons providing information to the system (user and care giver), the 
system should provide a solid security of the system to prevent third parties to have 
access to this data or the system as a whole. 

 Performance: The complete system including the sensors must be up and running 
24/7, if requested by the users, and should respond almost instantaneously on all 
user interactions. 

 Reliability: As the VSP can be divided into natural interaction and providing 
services, the reliability has two aspects:  

o As the VSP relies heavily on natural interaction, which in turn depends on the 
sensors used and the analysis performed on these sensor inputs. As no 
measurement system is perfect, the VSP should ask for confirmation whenever 
applicable. For example, if a fall is detected, the system should first ask the user 
if he or she needs help.  
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o The information the services provide should be accurate and stable.  

 Usability: The user interface must be accessible for the elderly people. This 
implicitly means that the interaction includes speech recognition as much as 
possibly, though a possibility of typing should be provided as well. The GUI that 
accompanies the VSP must be readable, consistent in appearance and clear. 

 Persistency:  The system should store settings and preferences provided by the 
user (or caregiver) to facilitate the interaction between the user and the VSP. 

6.5 Identification of Miraculous-Life System functionality 

In this section the Miraculous-Life system the services and functionalities, extracted based 
on the analysis provided in section 5.3.2, are identified and ranked based on the users’ 
(the caregivers and the elderly) perception. This information will help the technical partners 
(designers and developers) to prioritize the services and functionalities that the system will 
support, to develop the use cases and group them into categories (i.e., Care and 
Wellness, Guidance, Education/Leisure, Safety and Co-Net services) and moreover guide 
them during the design and the development of the Home Daily ICT Services. 

The first ranking evaluates the relevance of the Miraculous-Life services and functionalities 
according to elderly (n = 15) from both institutions (MRPS, ORBIS): 

C2 C4 C6 C8 C11 C13 C15 C17 C19 C21
1,4

1,6

1,8

2,0

2,2

2,4

2,6

2,8

3,0

3,2

3,4

3,6

 

According to the elderly population (of both ORBIS and MRPS), the most useful services 
and functionalities are:  

(1) Appointment reminder (C3; 1.73 ± 0.80);  

(2) Shopping assistance (C15; 1.79 ± 0.58);  

(3) Establish a video or telephone conversation (C5; 1.80 ± 0.68);  

(4) Adaptive system (C19; 1.93 ± 0.46);  

(5) Alert of dangerous situations (C21; 2.00 ± 0.65).  

However, the services and functionalities considered as less usefull are:  

(1) Conversational agent (C6; 3.20 ± 1.08);  

(2) Food alert (C11; 3.00 ± 1.04);  

(3) Household adviser service (C13; 2.67 ± 0.90);  

(4) Event management service (C7; 2.67 ± 1.05) and  
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(5) Object location reminder service (C4; 2.60 ± 0.83).  

The complete ranking of the services and functionalities, according to the elderly 
population (of both ORBIS and MRPS), can be found in Appendix B. 

The second ranking assesses the relevance of the Miraculous-Life services and 
functionalities according to MRPS elderly (n =7): 
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According to MRPS elderly, the most useful services and functionalities are:  

(1) Appointment reminder (C3; 1.43 ± 0.53);  

(2) Shopping assistance (C15; 1.71 ± 0.49);  

(3) Establish a video or telephone conversation (C5; 1.86 ± 0.69);  

(4) Object locator assistance (C12; 2.00 ± 0.82) and  

(5) Adaptive system (C19; 2.00 ± 0.58).  

However, the services and functionalities considered as less usefull are:  

(1) Conversational agent (C6; 3.71 ± 1.11);  

(2) Food alert (C11; 3.43 ± 0.79);  

(3) Guidance during physical activity (C17; 3.14 ± 0.69);  

(4) Household adviser service (C13; 3.00 ± 0.82) and  

(5) Health monitoring system (C8; 2.86 ± 1.21).  

The complete ranking of the services and functionalities, according to the MPRS elderly, 
can be found in Appendix B. 

The third ranking evaluates the relevance of the Miraculous-Life services and 
functionalities according to ORBIS elderly (n = 8): 



 

 

D1.1a  Specification of user needs analysis and design of VSP model 

 

Confidential Miraculous-Life 70 

C2 C4 C6 C8 C11 C13 C15 C17 C19 C21
1,2

1,4

1,6

1,8

2,0

2,2

2,4

2,6

2,8

3,0

3,2

 

According to ORBIS elderly, the most useful services and functionalities are:  

(1) Physical activity motivator (C16; 1.63 ± 0.52);  

(2) Alert of dangerous objects (C22; 1.75 ± 0.46);  

(3) Voice over Internet Protocol service (C5; 1.75 ± 0.71);  

(4) Shopping assistance service (C15; 1.86 ± 0.69) and  

(5) Adaptive system (C19; 1.88 ± 0.35).  

However, the services and functionalities considered as less usefull are:  

(1) Conversational agent (C6; 2.75 ± 0.89);  

(2) Food alert (C11; 2.57 ± 1.13);  

(3) Event management service (C7; 2.50 ± 1.20);  

(4) Educational service (C18; 2.50 ± 0.93) and  

(5) Object location reminder service (C4; 2.38 ± 0.92).   

The complete ranking of the services and functionalities, according to the ORBIS elderly, 
can be found in Appendix B. 

The fourth ranking assesses the relevance of the Miraculous-Life services and 
functionalities according to caregivers (n = 22) from both institutions (MRPS, ORBIS): 
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According to the caregiver population, the most useful services and functionalities are:  
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(1) Health monitoring system (C8; 1.55 ± 0.67);  

(2) Appointment reminder (C3; 1.59 ± 0.73);  

(3) Object location reminder service (C4; 1.73 ± 0.94);  

(4) Collaborative care network (Co-Net; C14; 1.73 ± 0.83) and  

(5) Alert of dangerous situations (C21; 1.73 ± 0.94).  

However, the services and functionalities considered as less usefull are:  

(1) Food alert (C11; 2.41 ± 1.05);  

(2) Conversational agent (C6; 2.41 ± 1.40);  

(3) Educational service (C18; 2.27 ± 0.77);  

(4) Adaptive system (C19; 2.23 ± 1.02) and  

(5) Event management service (C7; 2.18 ± 1.10).  

The complete ranking of the services and functionalities, according to the caregiver 
population (of both ORBIS and MRPS), can be found in Appendix B. 

The fifth ranking evaluates the relevance of the Miraculous-Life services and functionalities 
according to MRPS caregivers (n = 8): 
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According to MRPS caregivers, the most useful services and functionalities are:  

(1) Health monitoring system (C8; 1.88 ± 0.83);  

(2) Appointment reminder service (C3; 1.88 ± 0.99);  

(3) Object location reminder service (C4; 1.88 ± 1.13);  

(4) Collaborative care network (Co-Net; C14; 2.00 ± 0.76) and  

(5) Household adviser service (C13; 2.13 ± 0.83).  

However, the services and functionalities considered as less usefull are:  

(1) Conversational agent (C6; 2.75 ± 1.75);  

(2) Event management service (C7; 2.75 ± 1.39);  

(3) Educational service (C18; 2.75 ± 0.89);  

(4) Food alert (C11; 2.63 ± 1.19) and  

(5) Adaptive system (C19; 2.63 ± 0.92).  
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The complete ranking of the services and functionalities, according to the MPRS 
caregivers, can be found in Appendix B. 

The sixth ranking assesses the relevance of the Miraculous-Life services and 
functionalities according to ORBIS caregivers (n = 14): 
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According to ORBIS caregivers, the most useful services and functionalities are:  

(1) Health monitoring system (C8; 1.36 ± 0.50);  

(2) Appointment reminder (C3; 1.43 ± 0.51);  

(3) Alert of dangerous situations (C21; 1.50 ± 0.76);  

(4) Collaborative care network (Co-Net; C14; 1.57 ± 0.85) and  

(5) Object location reminder service (C4; 1.64 ± 0.84).  

However, services and functionalities considered as less usefull are:  

(1) Food alert (C11; 2.29 ± 0.99);  

(2) Conversational agent (C6; 2.21 ± 1.19);  

(3) Establish a video or telephone conversation (C5; 2.14 ± 0.86);  

(4) Adaptive system (C19; 2.00 ± 1.04) and  

(5) Educational service (C18; 2.00 ± 0.55).  

The complete ranking of the services and functionalities, according to the ORBIS 
caregivers, can be found in Appendix B. 

6.6 Specification of Home Daily ICT services Functional Requirements 

The Home Daily ICT-based Services is one of the most important components of the 
Miraculous-Life approach. The specification of the functional requirements of the Home 
Daily ICT system services is classified into different categories. These are: 

 Care & Wellness services 

 Guidance services 

 Education & Leisure services  

 Safety Services  

 Co-Net Services 
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In this first version of deliverable D1.1 (D1.1a) we give a general presentation of the main 
features that will be offered in each category of services (see sections 6.6.1 - 6.6.5) based 
on what is described in the Description of Work (DoW)  also from what is extracted from 
the analysis and determination of user needs performed in chapter 5. Note that, for the 
definition of the initial services that will be supported by each category, focus was given on 
the requirements with the highest priority and most critical aspects. In a later stage, in the 
second version of this deliverable (D1.1b; which is due Month 24 of the project), each 
service category will be extended iteratively to cover more requirements with lower priority 
as well.  

A more technical specification of the ICT-based services will be provided in WP4. For 
more details please refer to D4.1 “Design and specification of ICT-based services and 
safety services” and D4.2 “Specification of Co-Net”. 

6.6.1 Care & Wellness Services 

The Care & Wellness category of Home Daily ICT-based services will offer services that 
will contribute to the care and wellness of the elderly. More specifically, this category of 
services will initially include:  

 Agenda Service: This service will be responsible to keep track certain activities 
related to an elder. In particular, it provides details regarding agenda items that an 
elder should consider and/or attend. 

 Medication Service: The medication service will provide medical information related 
to a specific elderly. In particular, this service is responsible for providing personal 
details of medicine associated with an elderly such as name, description and route 
of medicine. 

6.6.2 Guidance Services 

The Guidance category of Home Daily ICT-based services will offer services dedicated to 
helping the elderly cope with daily life problems and household activities and guide their 
safe execution through the day. More specifically, this category of services will provide for 
stimulation and support to maintain a healthy lifestyle via the following:  

 Object Location Assistance: This service will serve as a “memory support” that will 
help the elderly to remember where certain objects (e.g., wallet, keys) are usually 
stored around the house (e.g., in the kitchen drawer). 

 Motivation for physical activity: This service will stimulate and motivate the user to 
take physical activities. 

6.6.3 Education & Leisure Services 

The Education and Leisure category of Home Daily ICT-based services will offer services 
that contribute to the leisure and assist in the education of the elderly. In particular, this 
type services advises the elderly by aiding its daily activities through education facilities 
such as communicating new meal preparation recipes and also by enhancing its social 
activities. More specifically, this category of services will initially include:  

 Event Service: This service will be mainly responsible to provide information about 
events so that the elderly can participate. Also it will allow a user to invite other 
members to participate in group leisure activities. 
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6.6.4 Safety Services 

The Safety category of services will offer services that will fulfil safety needs of the elderly 
related to carrying out daily life activities at home. These services are mainly meant to 
continuously monitor the user and the surrounding to detect a situation in which a safety 
concern arises. Some services have been mentioned in the Description of Work (DoW) 
while some other are identified based on the analysis and determination of user needs, 
performed in chapter 5. For example an initial list of services identified to be supported by 
this category of services is: 

 Establish a video or telephone conversation 

 Danger situations adviser 

 Dangerous objects adviser 

 Fall Detection 

 Continuous user location tracking 

 Turn off devices reminders 

 Entry points monitoring (theft awareness) 

 Mistaken fire alarm trigger 

Some of these services, although their usefulness is not questioned, have been identified 
as out of scope of this project. These are the last two services: “Entry points monitoring” 
and “Mistaken fire alarm trigger”. Others are only used as part of another service to be 
marked as safety service, i.e., the service to establish a video or telephone conversation 
can be used by the fall detection service to alert a caregiver; therefore it is part of the 
safety service “fall detection”. 

6.6.5 Co-Net Services 

The Co-Net category of services will mainly offer services that organizes people around 
the elderly establishes and promotes collaboration and communication between the 
elderly and formal/informal carers as well as other involved persons to cover support in the 
area of daily activities support at home. More specifically, Co-Net will provide the following 
functionalities:  

 Builds around the elderly person Virtual collaborative Care Teams (VCTs) 
combining different people together as needed and selected by the elderly. 

 Promotes collaboration, between the elderly and formal/informal carers as well as 
other members of his/her VCT, in order to better and more efficiently assist the 
elderly and support him/her through his/her daily activities. 

 Facilitates communication, between the elderly, the formal/informal carers as well 
as other members of his/her VCT and other users of the Miraculous-Life system, 
through a data messaging and notification system. 

 Allows other components/services of the Miraculous-Life system to interact with Co-
Net and retrieve or manipulate information related to the socialization and profile 
aspect of the elderly, respecting appropriately their information needs and data 
privacy. 

Based on the aforementioned, Co-Net will provide the following services: 
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 Virtual Care Team Management service: This service will enable the effective 
administration and coordination of Virtual Care Teams (VCTs) around the elderly. 
More specifically, this service will mainly be responsible for creating and managing 
the Virtual Care Teams of the users and the individual members of each team. 

 Message Management service: This service will enable the management, 
organization and communication of messages between the users. More specifically, 
this service will promote collaboration and facilitate communication (send and 
receive messages), between the elderly, the formal/informal carers as well as the 
other members of the elderly Virtual Care Teams (VCTs) and other users of the 
system. 

 User Profile Management service: This service will enable the administration and 
management of the users and the users’ profiles. More specifically, this service will 
ensure that the users will have a unique personalized profile, promoting thus 
personalized care provision 

 Notification Management service: This service will enable the management and 
provision of notifications (reminders and alerts) to users.  

 Security and Privacy Management service: This service will enable security and 
privacy of user’s sensitive data. More specifically, this service will ensure that only 
authorized users (i.e., users that will be authenticated by the Miraculous-Life 
platform) with certain access rights may access and use sensitive data of the users, 
preventing thus unwanted privacy intrusions and ensuring that the users’ data 
privacy is respected. 
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7 Specification of the Virtual Support Partner (VSP) Model 

7.1 Introduction 

This chapter provides the functional specification of the VSP model. A background survey 
related to Embodied Conversational Agents is provided in section 7.2, while the 
Miraculous VSP model is specified in section 7.3. More specifically, in this section the VSP 
psychological and behavioural definition, the VSP operational model and the VSP 
Personality and appearance are specified. In addition, the Interaction with the VSP (i.e., 
the dialog patterns) will be specified. The results included in this chapter will serve as the 
basis for WP3, where the related software components will be developed. 

7.2 Background regarding Embodied Conversational Agents (ECAs) 

ECAs are computer-animated characters designed to simulate human face-to-face 
conversation with their users. They are typically represented by way of human or animal 
bodies and they are specifically lifelike and believable in the way they behave. Cassell [12] 
defines ECAs as those virtual characters that have the same properties as humans in 
face-to-face conversation, including: 

 The ability to recognize and respond to verbal and non-verbal input. 

 The ability to generate verbal and non-verbal output such as mouth movements, 
eye movements, head movements, hand gestures, facial expressions, and body 
posture. 

 The ability to deal with conversational functions such as turn taking, feedback, and 
repair mechanisms. 

 The ability to give signals that indicate the state of the conversation, as well as to 
contribute new propositions to the discourse. 

Research studies suggest that ECAs dealing with emotion and affect are capable of 
capturing the user’s attention, engaging them in active tasks and entertaining them [20].  
Further, Nijholt [21] claims that affective embodied agents allow the development of 
affinitive relationships with their human partners.  Bickmore [4] introduced and explored 
the concept of “relational agents”, namely ECAs designed to form long-term social-
emotional relationships with their users. Relational agents are distinct from other types of 
social agents in their ability to imitate the way people incrementally get to know and trust 
each other through conversations [22]. They maintain a memory of specific interactions, 
with the intention of recalling and referring to them later so as to evolve relationships with 
their users [4]. 

ECAs are powerful ways for humans to interact with their computers [12]. Conversation is 
a primary skill for humans; the ability to engage in face-to-face conversation is an early-
learned skill and because the body is so well-equipped to support conversation this ability 
is often retained by older adults, even when suffering from cognitive impairments [13]. 
Their familiar and non-threatening interface makes virtual agents especially useful for 
building systems that are easy to use, engaging and gain the trust of older adults. Based 
on this assumption, a variety of ECAs aiming to address the emotional needs, provide 
companionship and assist older adults in health related domains (i.e., physical exercise, 
medication adherence) have been developed in the human-computer interaction (HCI) 
community. We refer to some related examples subsequently.  
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Ring et al. [7] developed a conversational agent-based system to provide longitudinal 
social support to isolated older adults by means of empathic feedback. An exploratory 
short-term pilot study demonstrated significant reductions in loneliness of older adults 
based on self-reported affective state. With regard to virtual agents envisioned as social 
partners, Vardoulakis et al. investigated the use of an agent to provide social support and 
wellness counselling to older adults. Qualitative analysis of interactions with a remote-
controlled agent (i.e., Wizard-of-Oz) installed in homes of older adults, identified multiple 
topics that users liked discussing and showed high acceptance ratings and a positive 
attitude towards the agent [14]. Several studies by Bickmore and Picard [15][16] explored 
“relational agents” for health education and health behaviour change interventions. Results 
of a two month trial that investigated exercise promotion showed increased physical 
activity for participants using a virtual exercise coach compared to those using a 
conventional pedometer [17]. Nevertheless, this effect diminished when the coach was 
removed, suggesting that further research is needed to cause long-term behaviour 
change. In a similar study, Bickmore et al. [18] developed a virtual laboratory to explore 
the longitudinal usage of a virtual exercise coach . Elderly participants interacted with an 
agent from their home once a day for up to 120 days. Results showed that users who 
interacted with an agent that used variable dialogue exercised significantly more than 
those interacting with an ECA with non-variable dialogue. 

As seen, several studies support the possible advantages of the use of ECAs instead of 
other (conventional) interface approaches. In summary, ECAs provide the following 
benefits:   

 Social interaction: Interactions between a human being and a machine are 
fundamentally social. An avatar supports interaction in a natural way - like with 
other human beings. 

 User attention: Animated characters are capable of attracting user’s attention. 

 Naturalness: ECAs provide the illusion of liveliness and interacting with a real 
person. 

 More information in the transmitted message: Facial expressions of the avatar 
contain a lot of information. “Elderly people both with and without cognitive 
impairment are capable of recognizing emotions in the facial expressions of the 
avatar”. 

 Trustworthiness and believability: The level of trustworthiness is increased by the 
personification of the agent. A realistic face is rated more intelligent, engaging and 
likeable. 

7.3 Specifications of the Miraculous-Life VSP model 

A key aim of the Miraculous-Life project is to design, develop and evaluate an innovative 
user-centric technological solution, the Virtual Support Partner (VSP), attending to the 
daily activity and safety needs of the elderly while they go about their normal daily life. The 
VSP will provide implicit support, based on behaviour and emotional understanding, and 
will exhibit distinctive human-like emotions, simulating in essence the interaction with a 
real life partner. Specifically, the VSP fuses together the user’s facial expressions, voice 
intonation, gestures and other contextual information of the user’s environment and 
provides appropriate responses. Through intelligent dialogue, and the use of different ICT 
services, the VSP will stimulate and motivate the elderly to perform their daily activities.  
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The VSP will be developed for use within an elder’s home via a touchscreen tablet device. 
The goal is to have an agent that is continually engaging to use so that elderly want to 
keep using the system. Specifically the VSP will support the following functionalities:  

 Emulate 3D human-like behaviour through the use of synthesized voice and 
synchronized non-verbal behaviour such as hand gestures, head nods, posture 
shifts, and facial displays of affect. 

 Recognize the emotional state of the elder (happy, angry etc.) by combining facial 
expressions, gestures (body, hand poses) and voice intonation.  

 Interpret the behaviour of the elder considering environmental context. 

 Develop a novel dialogue model based on multiple contexts (linguistic, emotional, 
semantic, cognitive, physical). 

 Recognize speech based natural language input and generate clear and concise 
natural language output. 

Virtual Agents that will be used by their users for extended periods of time require special 
design considerations compared to systems that are either only used for brief interactions 
or do not engage the user in social interaction [19].  As discussed in Section 5, a 
questionnaire has been designed to identify the requirements of elderly and caregiver 
participants about the Miraculous-Life VSP (see Appendix A: Requirement Analysis 
Questionnaire – Section D).  Based on the results provided in sections 5.3.3, 5.3.4, 5.3.5 
and 5.3.6, we have arrived at the initial specification of the VSP functional requirements. 

7.3.1 VSP Psychological and Behavioural definition 

The VSP should act like a real partner, which means integrating verbal and nonverbal 
aspects of the communication. For the elderly; three main emotions are of importance for 
their support. According to the elderly, the expression of these emotions is best seen in 
the head of the Avatar. Therefore, the facial expression of the Avatar is of importance as 
well as the size of the appearance on the screen. At least the head should be there, 
combined with the upper body in order to show gestures with arms. The three main 
emotions are; Happy, and Neutral/Concerned. For each of these emotions, a short 
psychological and behavioural definition will be described below.  

 

Happy: 

This emotion is activated when an event is appraised as desirable by the VSP. Examples 
of these events include the daily logging of the user into the system (representing the 
achievement of one of the ultimate goals of the VSP: maintain a good level of adherence 
to the system), or the user’s acceptance of the activities offered and suggested by the VSP 
– including reminders. This positive aspect will be communicated to the user through some 
specific words in the interaction dialogue such as “Thanks for logging in today, I am happy 
to see you again” or “Great! I’m glad that you accept the plan for today’s session”, “I am 
glad to hear that you already eat this evening” (eat reminder). 

This emotion is also elicited when an event is appraised as desirable by the primary end-
user. Examples include good self-reported moods or thoughts and the detection of any 
improvement in the user’s condition through inferences from the data collected. Again, 
examples of positive utterances in this context are “That’s good, I’m happy to hear that” or 
“It seems that you are achieving your targets. Good for you” respectively. 
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Finally, this emotion is activated in the VSP when the emotion ‘happy’ – or the positive 
valence – is detected by the emotion fusion component. The VSP should also reflect the 
positive emotions experienced by the primary end-user. Examples of positives utterances 
in this context also include: “I am glad to see you happy, let me share with you this 
moment”, “It seems that you are happy. I am glad to see that”. 

 

Neutral/Concerned: 

This emotion is activated when the user access to the different services of the system 
including the guidance services (physical exercises, assistance in locating objects at 
home, etc.), and the care and wellness category (agenda, shopping assistance, object 
position reminder, etc.). Examples of utterances in this context also include: “Welcome to 
the guidance service, Luc. What do you want to learn?” or “Luc, I just sent the shopping list 
to John Bowes” or “Luc, please select the topic in which are you interested in” (RSS feed 
dialogue). 

In all cases of emergency, the VSP should express the neutral/concerned appearance. 
This emotion is activated when (1) an event is appraised as potentially unsafe by the VSP; 
(2) the primary end-user asks help to the VSP. Examples also include fall and loud noise 
detection. The concerned appearance and behaviour should support the elderly during 
difficult situations: the concerned behaviour and – most important the concerned facial 
expression – should not look anxious or hopeless itself. Note that one of the mock ups in 
the user need inventory (the hippo) looked desperate himself, and was not appreciated by 
the elderly at all. Examples of utterances in this context also include: “Nicole, do you need 
help?”, or “Nicole, you forgot your lunch on the stove”, “Nicole, shall I call a caregiver?” 

The neutral emotion is activated during the presentation of the reminders. Examples 
includes the toilet reminder, the medication reminder and the eat reminder. Again, 
examples of utterances in this context also include: “Nicole, I am sorry to bother you… 
Have you had your pills?” or “Nicole, I am sorry to bother you… did you drink a glass of 
water recently?” 

This emotion should be also activated when the happy emotion is not detected by the 
emotion fusion component. 

Finally, this emotion is also activated when there is no interaction between the elderly and 
the VSP (waiting-position), or when the VSP is observing or listening during an interaction 
with the elderly. In these cases, there is no need for a happy behaviour. 

7.3.2 VSP Operational model 

Turning virtual humans into believable, and thus acceptable, communication partners 
requires highly natural verbal and nonverbal behaviour. The operational model describes 
the VSP as an animated character that displays appropriate non-verbal behaviour and 
verbal output to engage in human-like communication with the user. Figure 2, presents an 
initial version of this model, focused on the abilities of the first VSP prototype.  

 



 

 

D1.1a  Specification of user needs analysis and design of VSP model 

 

Confidential Miraculous-Life 80 

 

Figure 2: VSP Operational Model 

The agent’s appearance (especially the head) should be highly realistic because it is the 
main focal point of the user. While certain behaviours of the agent can potentially be pre-
animated and stored as a series of movies which can be selected depending on context, 
the VSP requires real-time animation, because movements need to be adequately 
synchronised with the content of the speech. The behaviour of the VSP is controlled by the 
Multimodal Dialogue Management (Task 3.2), which will serve as the brain of the VSP 
arranging all the social interactions with the elder. All verbal behaviour displayed by the 
VSP, has to be socially appropriate. To achieve this, a set of dialogue patterns are defined 
based on fluid real human communication practiced by the elderly throughout life, in 
interacting, collaborating and sharing with a real partner/carer while carrying out daily 
activities. 

7.3.3 VSP Personality and Appearance 

Following the results regarding the Virtual Support Partner (VSP) personality and 
appearance in 5.3.3, and the VSP verbal and non-verbal communication in 5.3.4 we can 
sort out three main characteristics for the VSP appearance and personality. Here we will 
take them one by one explaining what should be the next step of VSP appearance. 

Firstly, the VSP should be a friendly “personal assistant”. This means that its verbal and 
non-verbal communication should fit accordingly being friendly/cheerful and supportive, 
and not directive but guiding. In terms of behaviour, the avatar should not have any 
negative emotions such as anger or boredom. It should have emotions like happiness 
(according to “friendly”) and neutral or concerned (according to “personal assistant”).  

Secondly, regarding the VSP appearance, on the one hand the result shows that the VSP 
should be human like and on the other hand the most preferred avatar is the rabbit, the 
bear, the real young woman (see mock-ups in Appendix A). We also see that the end-user 
should have the choice between a few avatars. Then, one proposal that matches all these 
statements would be to have two characters, and we define here the real young woman, 
and the rabbit as avatars to be created. 

Thirdly, we can see that the avatar should not only be able to speak (active) but also have 
passive states to appear as attentive (listening) and to be present without being engaged 
in a conversation (waiting). 

More globally, the VSP should also have natural lip synchronization in all facial 
expressions as well as non-verbal behaviour. 

To summarize, according to inputs from 5.3.3 and 5.3.4 the VSP should: 

Non-Verbal Abilites  

•Generating animated human-like 
embodiment  

•  Generating movement within the 
environment  

•  Generating gestures 

•Generating facial expressions, including 
eye gaze  

•Understanding user movements  

•Understanding gestures 

•Understanding emotions based on facial 
expressions 

Verbal Abilities 

•Recognition of speech/language input  

•Generating clear and concise 
speech/language output  

•Following human dialogue conventions  

•Understanding user turns  

•Generating output containing relevant 
information  

•Generating output containing task related 
information  

•Understanding emotions based on voice 
intonation 
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 Have emotional states: Happy and neutral/concerned; 

 Have appearances that the elder user can choose from, here we define: rabbit, 
young woman, old man; 

 Have different interaction modes: waiting, listening and talking; 

Then, as the module works with pre-sets for each character and condition, we will have 12 
pre-sets: 

 3 characters 

 2 emotional states per character (happy and neutral/concerned) 

 2 passive states per character 

7.3.4 Interaction with the VSP 

As specified in the Description of Work (DoW), the communication between the user and 
VSP is multimodal. The virtual agent primarily communicates with the user through 
synthesized speech generated through text-to-speech. Both the agent animation and 
speech will be generated at run time. The body and face should be oriented straight 
towards the user, with a direct gaze, pleasant facial expressions and facial animation in 
general, nodding, and smiling. All movements, including facial expressions and gestures, 
during speaking will be synchronized. While the user provides input, the agent will show 
appropriate emotion, but the agent will not talk.  

Next to the agent, a content area is reserved in the Graphical User Interface (GUI) where 
text can be displayed when necessary, for example to summarise what the agent says, or 
to display instructions for completing a specific task.  

The user will interact with the VSP primarily with natural language, based on short 
structured sentences. Additionally, to cope with speech recognition failures, dynamic 
menus are also displayed in the content area and are used as secondary means of input 
from the user to the VSP and allow the user to complete certain tasks. Extensive logs of 
the interaction between VSP and the user will be kept. These logs will include timings of 
system and user actions. 

7.3.4.1  Dialogue Patterns 

All verbal behaviour displayed by the agent, either spoken or text messages, has to be 
socially appropriate. The VSP will use greetings and farewells, and make sure the user is 
addressed using their favourite form of address. The dialogue patterns cover the main 
high-level dialogue events, such as whether the agent just asked the user a question and 
is waiting for a response, or whether the user just quit the application. The dialogue also 
includes patterns to handle error conditions, for example the case when the user stops 
interacting with the agent in the middle of a conversation. In this case, the agent may for 
example repeat its last utterance after a 30 second timeout, if the user still does not 
respond after two minutes the agent asks "Are you there?", if there is still no response 
after another minute, the conversation is ended. If any internal errors are encountered 
during a conversation, the errors are logged by the system the agent says "goodbye" and 
the conversation is ended. Both the user and agent can ask clarifying questions if they did 
not hear or understand something the speaker said. The avatar can take appropriate cues 
to terminate the interaction and ends the dialogue in a graceful way.  
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In order to build a relationship with the user, the agent’s utterances will reflect that the VSP 
knows and remembers the user and conversations they have had in the past. This 
provides users with a sense of continuity, and more importantly, a sense of having been 
listened to and heard. This functionality will be supported by the component of episodic 
memory of the Dialogue Management (Task 3.2). For example, the VSP may refer back to 
previous interactions with the user or it may use a greeting such as “Hello, good to talk to 
you again!” 

The table below summarizes a preliminary list of multimodal interactions that the VSP is 
expected to support. The interaction takes place via speech or touch input in the content 
area in order to support social interaction between the agent and the user and to guide the 
execution of specific tasks related to the ICT services offered by the system. An interaction 
can be initiated by the agent or by the user and consists of a VSP task and an associated 
user action. This table will be revised in the second version of this deliverable; 
functionalities may be added and some of them may evolve or be deleted if they turn out 
not relevant.   

 

Agent Task User Action Interface 

element 

Initiative 

Initiate interaction with greeting Return greeting Avatar Agent or  

user 

Ask about user’s state Provide answer / Refuse to 
answer 

Avatar  Agent 

Ask user for input Provide answer / Refuse to 
answer  

Avatar /Avatar 
and Content 
area 

Agent 

Provide information to user  Acknowledge that  

information has been  

heard / read  

Avatar / Avatar 
and  Content 
area 

Agent 

Provide feedback following user’s 
input: 

 Verbal feedback 

 Summary of user’s input 

 Display text if appropriate 

Acknowledge that information 
has been heard / read 

Avatar / Avatar 
and  Content 
area 

Agent 

Terminate interaction with 
graceful farewell 

Say goodbye/ Request to 
terminate interaction  

Avatar Agent /User  

Issue reminder / Notification Acknowledge that message 
has been heard and/or action 
has been taken 

Avatar /  

Avatar and  

content area 

Agent 

Help user to use the system  Request for help and 
explanation 

Avatar and  

content area 

User 
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Step- by step navigation through 
the system 

Navigation between tasks   Avatar and  

content area 

User  

Initiate service Request service Avatar and  

button area 

User  

Emergency management: 

 Acknowledge detection  

 Contact caregiver  

Request emergency help Avatar and  

content area 

User 

Error correction 

 Repeat previous request 

 Terminate interaction 

User does not respond to the 
system’s requests in time 

Avatar Agent 

Appraise the user: 

 Verbal feedback 

 Positive facial expression 

Complete an activity Avatar Agent 

Draw user’s attention Respond/ Refuse to answer Avatar Agent 

Clarify what the speaker said Provide feedback Avatar Agent / User 

Express empathy: 

 Verbal feedback 

 Negative facial 
expression 

Expresses a negative emotion Avatar Agent 

Talk about events that  occurred 
since previous contact 

Provide answer / Refuse to 
answer 

Avatar Agent 

Ask when user needs further 
support from the agent 

Provide answer / Refuse to 
answer 

Avatar Agent 

7.3.4.2  Example Interaction 

A typical interaction consists of a brief conversation between the user and the VSP. An 
example of a dialog structure is shown in the table below. Social dialog fragments can be 
inserted between any of the steps in the structure, for example based on the user’s profile 
and the number of interactions the agent has had with the user. Examples of 
conversational topics that the elderly could discuss with the agent include: family and 
social ties, weather, future plans and questions by the user to the VSP. There is always a 
default dialog content that will be used by the agent in the absence of any newly specified 
content. 

1. Initiate interaction with greeting 
Agent: Hi Ben! Good to see you! 

User : Hello 

2. Ask about user’s state  
Agent: How are you today? 

User: I’m not feeling so great.  

3. Express empathy  
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Agent: I’m sorry to hear that. 
 

4. Talk about events that occurred since 
previous contact. 

Agent: Have you been to see a doctor? 

User: Yes. 

5. Ask user for input : Ask about user’s daily 
plan  

Agent: Good. Would you like to go to your painting 
class today?  

User: Yes.  

6. Ask user for input : Review user’s 
participation in past activities from  personal 
agenda  

Agent: Did you manage to go for a walk since we last 
talked? 

User : Yes , yesterday 

7. Ask user for input : Negotiate next 
commitment to activities based on personal 
agenda 

Agent: That’s wonderful. Before we chat again, do 
you think you could get out and go for another walk? 

User: Sure 

8. Ask if user needs further support from the 
agent  

Agent: Can I help you with something else? 

User: No, thank you.  

9. Farewell 
Agent:  I’ll talk to you later. Have a good afternoon 
Ben! 

User : Goodbye 
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8 Conclusion / Further Work 

8.1 Conclusion 

This document investigates the interest and needs of elderly tending to stay in their own 
environment as long as possible and live independently regarding technical solutions and 
support. The focus is on those people living alone and the aim is to develop a solution for 
them as compensation for the role a partner would have had.  

In order to define the user needs, there have been inventories in the two regions of Europe 
(Geneva in Switzerland (MRPS) and Sittard in the Netherlands (ORBIS)) of the three trial 
sites: (1) ORBIS Elderly Home (EH); (2) ORBIS Care Apartments (CA); (3) MRPS 
residences. Elderly living in these residences were invited to participate in these 
inventories. Also the caregivers (14 caregivers from ORBIS and 8 caregivers from MRPS), 
for these three target groups, responded to the inventory.  

During the user needs analysis and requirements assessment, in order to mitigate the risk 
of defining requirements that are too ambitious within the frame of the project, focus was 
given on the functional requirements of the services categories of Care & Wellness, 
Guidance, Leisure& Education, Co-Net and Safety, with the highest priority and most 
critical aspects. In doing so, we provide an achievable amount of basic criteria which are 
all related to user acceptance, such that all other technical WPs can work with this 
solution. Later we will extend it iteratively to cover more requirements with lower priority as 
well. Also, focus was given on the requirements that cover a largest sub-user group, in 
order to mitigate the risk of defining requirements that are too diverse to be achievable 
within the frame of the project. 

Based on the literature study performed, as well as the information gathered from the 
elderly and the other relevant members of the care team (i.e., public health workers, care 
professionals, caregivers and family) from the requirements analysis questionnaires (see 
Appendix A) and during the well-structured focus groups interviews performed, a Virtual 
Support Partner (VSP) for elderly, living independently is considered to be useful. Based 
on the end users’ requirements analysis, the VSP should be a friendly personal assistant, 
have a personal character and be able to be adapted by each user (i.e., the end-user 
should have the choice between a few avatars). In terms of behaviour, the VSP should not 
have any negative emotions such as anger or boredom. It should have emotions like 
happiness (according to “friendly”) and neutral or concerned (according to personal 
assistant). In addition, the VSP should not only be able to speak (active) but also have 
passive states to appear as attentive (listening) and to be present without being engaged 
in a conversation (waiting). The VSP should mainly focus on services like daily structure 
and reminders, social relations and safety matters. Moreover, according to the results 
extracted from this document, the elderly prefer to be supported by the VSP only when 
they want to. 

To find out these conclusions, a total of 15 elderly and 22 caregivers (14 formal and 8 
informal) were asked about their opinion regarding several topics. These topics were 
formulated, based on a literature study which focussed on self-esteem, social relations and 
independent living for elderly combined with technology. This leaded to the formation of 
the questions for the structured interviews with 7 elderly and 8 caregivers (5 formal and 3 
informal) from MRPS and 8 elderly and 14 caregivers (9 formal and 5 informal) from 
ORBIS. For the specification of the Virtual Support Partner model, a qualitative filed study 
was conducted with older adults, formal caregivers and psychologists specialized in 
neuropsychology and aging process asking about their acceptance, attitudes and 
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expectations about a virtual assistive companion that will simulate the way older adults 
normally interact and collaborate with a real human partner to accomplish daily activities in 
their living environment. The study revealed important factors that influence the 
acceptance and successful deployment of the VSP. This information will be provided as 
input to all the other technical WPs (WP2, WP3, WP4 and WP5) for translating the user 
needs and requirements into technical specification, with respect to the design, 
conformance, interfaces, features and functions of the system that the technical partners 
will consider for the design and development of the Miraculous-Life system. 

8.2 Recommendations for further work 

This is the first version of the deliverable D1.1 (D1.1a) and here we provided the end 
users’ needs analysis and specify the functional requirements of the Miraculous-Life 
system based on the information gathered from the literature study performed, as well as 
the information gathered from the elderly and the other relevant members of the care team 
(i.e., care professionals, caregivers and family) from the requirements analysis 
questionnaires (see Appendix A) and during the well-structured focus groups interviews 
performed both in formal (professional caregivers) and informal way (relatives, volunteers).  

Note that the functional requirements of the Miraculous-Life system as well as the 
specification of the VSP model are expected to continuously evolve, thought out the 
lifetime of the project, according to the changing needs and requirements of the end users 
and the other related stakeholders (i.e., the elder, the caregivers, etc.). Thus, the content 
provided in this deliverable is expected to change/enhanced in order to accommodate 
these needs and requirements. These changes/enhancements will be described in the 
second version of this deliverable (D1.1b) which is due to month 24 of the project. 
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Appendix A Requirement Analysis Questionnaires 

 

A.1. Elderly Questionnaires 

 

QUESTIONNAIRE FOR IDENTIFYING THE NEEDS OF THE ELDERLY  

Elderly users’ Expectations, needs and requirements from Miraculous 

System  

 

This questionnaire is designed to identify your needs and requirements from the 

Miraculous system and for this reason your contribution is very important. This 

questionnaire will be analyzed by professionals and the results extracted will be 

considered as the basis for the recognition of your expectations and the 

preparation of a document describing in detail your requirements from the 

Miraculous System. 

This questionnaire is anonymous and all questionnaires will be held securely and 

confidentially. 

Thank you very much for your participation. 

ORBIS 

 

 

INSTRUCTIONS FOR COMPLETING THIS QUESTIONNAIRE 

THIS QUESTIONNAIRE IS COMPRISED OF FOUR PARTS: 

PART A - DEMOGRAPHIC, SOCIAL AND GENERAL INFORMATION ABOUT YOUR DAILY 

RHYTHM  

PART B – HEALTH STATUS 

PART C – QUESTIONS RELATED TO THE MIRACULOUS SYSTEM FUNCTIONALITY 

PART D – QUESTIONS RELATED TO THE VIRTUAL SUPPORT PARTNER 

CHARACTERISTICS 

PLEASE ANSWER TO ALL THE PARTS OF THIS QUESTIONNAIRE. 
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Part A – Demographic, Social and General Information about 

your Daily Rhythm 

Personal Information: 

A1. Sex:    

   Male              

   Female   

A2. Age:  ……………………. 

A3. Level of experience with using a Tablet or a smartphone: 

      None   

   Low  

   Good            

   Expert 

A4. Level of experience with using a Computer (Laptop or Desktop): 

      None   

   Low  

   Good            

   Expert 

A5. Please indicate your level of experience with using the following media 

technologies for communicating with others. If the media technology is not listed 

in the table below please include it.  

Skype   None         Low         Good         Expert 

Hangout   None         Low         Good         Expert 

Facebook   None         Low         Good         Expert 

Whatsapp   None         Low         Good         Expert 
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A6. What type is the household that you live in (If other please specify)? 

      House    

   Apartment   

   Other ………………… 

A7. How many rooms your household consists of (e.g., bedrooms, kitchen, living 

room, bathrooms, study room, etc.)? 

      1 to 2   

   3 to 4 

   5 to 6 

   More than 6 

A8. How many floors your household consists of (e.g., basement, ground floor, 

first floor, cockloft, etc.)? 

      1 

   2 

   More than 2 

A9. Which room or rooms of your household you use the greater part of the day. 

E.g., Kitchen, Living Room, Study Room, Bedroom, etc. (Please specify at least two 

rooms starting first from the room that you use the most)? 

1. …………………    

2. …………………    

3. …………………     

4. …………………    

5. …………………    

6. ………………… 
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Social and Daily activities Information: 

A10. Are you currently living alone (if not please indicate the number of people 

leaving with you)? 

      Yes 

   No  Number of People leaving with you:  ………  

A11. How would you describe your ties with your Family? 

      Excellent 

   Good 

     Average 

   Poor 

   Not Sure   

A12. How would you describe your ties with your Friends? 

      Excellent 

   Good 

     Average 

   Poor 

   Not Sure  

A13. How would you describe your ties with your Neighbors? 

      Excellent 

   Good 

     Average 

   Poor 

   Not Sure  
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A14. How would you describe your ties with your Caregivers? 

      Excellent 

   Good 

     Average 

   Poor 

   Not Sure  

A15. Do you have neighbors that you can turn to in case of an emergency? 

      Yes   

   No 

A16. What type of electric devices do you have at home? Please put an X. If the 

electric device is not listed in the table below please include it. 

 Washing machine 

 Microwave 

 Electric oven 

 Refrigerator 

 TV 

 Air Condition 

 Radio / Tuner 

 Video Recorder 

 Dishwasher 

 Clothes dryer 

 Vacuum cleaner 
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A17. Which of these electric devices you do not know how to use (or you find 

difficulties in using them)? Please put an X. If the electric device is not listed in the 

table below please include it. 

 Washing machine 

 Microwave 

 Electric oven 

 Refrigerator 

 TV 

 Air Condition 

 Radio/Tuner 

 Video Recorder 

 Dishwasher 

 Clothes dryer 

 Vacuum cleaner 

  

  

  

 

A18. Which of these electric devices do you believe that you should be careful 

when using them (For example you have to be careful to turn off the electric oven 

after cooking, be careful not to include a metal item in the microwave)? Please put 

an X. If the electric device is not listed in the table below please include it. 

 Washing machine 

 Microwave 

 Electric oven 

 Refrigerator 

 TV 

 Air Condition 

 Radio / Tuner 

 Video Recorder 

 Dishwasher 

 Clothes dryer 

 Vacuum cleaner 
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A19. Please in the table below include the meals or deserts you like. 

Meals  Deserts 

   

   

   

   

   

   

   

 

A20. If you want to prepare a meal or desert, do you always know which 

ingredients you need and the steps you need to follow to prepare it, or you need 

help?  

      I always know   

   Sometimes I need help 

   I always need help 
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A21. Can you please indicate below your typical daily activities, from the time that 

you wake up until the time you go to sleep at night? If you perform some of these 

activities at a fixed time, please indicate the Time and also if possible the amount 

of time you spend for the activity. (E.g., go to the bathroom, wash teeth, having 

breakfast, lying on the couch watching TV, clean house, wash clothes, take 

medicine, gardening, coffee with friends/family/neighbours, cooking, having lunch, 

sleep, having dinner, physical exercise, walk in the park, etc.)? In addition, if the 

activity belongs to your favorite activities please put a circle around  F. Also, if you 

find some difficulties to perform the activity please put a circle around  D.  

For example:      

F   D    Activity: Coffee with friends       Time: 14:00    Time you Spend: 2 hour 

F   D    Activity: Laundry        Time: ……….    Time you Spend: 1 hour 

F   D    Activity: Cooking        Time: ……….    Time you Spend: ……….. 

F   D Activity 1:…………………………………. Time:…………..  Time you Spend:…………… 

F   D Activity 2:………………………………….      Time:…………..  Time you Spend:…………… 

F   D Activity 3:………………………………….      Time:…………..  Time you Spend:…………… 

F   D Activity 4:………………………………….      Time:…………..  Time you Spend:…………… 

F   D Activity 5:………………………………….      Time:…………..  Time you Spend:…………… 

F   D Activity 6:………………………………….      Time:…………..  Time you Spend:…………… 

F   D Activity 7:………………………………….      Time:…………..  Time you Spend:…………… 

F   D Activity 8:………………………………….      Time:…………..  Time you Spend:…………… 

F   D Activity 9:………………………………….      Time:…………..  Time you Spend:…………… 

F   D Activity 10:………………………………..      Time:…………..  Time you Spend:…………… 

F   D Activity 11:………………………………..    Time:…………..  Time you Spend:…………… 

F   D Activity 12:………………………………..    Time:…………..  Time you Spend:…………… 

F   D Activity 13:………………………………..    Time:…………..  Time you Spend:…………… 

F   D Activity 14:………………………………..    Time:…………..  Time you Spend:…………… 
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F   D Activity 15:………………………………..    Time:…………..  Time you Spend:…………… 

A22. What time do you usually get up in the morning?  

 Time: ………… 

A23. What time do you usually do to bed at night?  

 Time: ………… 

A24. What time do you usually start your breakfast, lunch and dinner?  

 Breakfast time: ………….. 

 Lunch time:  ………….. 

 Dinner time:  ………….. 

A25. Do you need stimulation or motivation to actually perform your daily 

activities or to go out? If yes, please specify for which of your activities you would 

like to be stimulated and motivated, starting from the most important ones  

      Yes   ………………………   ………………………   ………………………   ……………………… 

   No 

A26. Would you like to be informed on events that are going to take place in your 
institution?  

      Yes   

   No 

A27. Would you like to be informed on events that are going to take place in your 
city (concerts, theatre, tombola/bingo, sporting event, cultural event, etc.)?  

      Yes   

   No 

A28. In the following table please list up to 10 of your personal items (e.g., 

spectacles, wallet, keys, mobile phone, purse, walker, cane, umbrella, sun glasses, 

remote control, etc.) and put an X to those that you use regularly.  Also, for each 

personal item listed, please indicate:  
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 If you happen to forget it when you go out (1 = I never forget this personal 

item, 2 = sometimes I forget this personal item, 3 = I never forget this 

personal item) and  

 If you have trouble locating it in your household (1 = I never have trouble 

locating this personal item, 2 = Sometimes I have trouble locating this 

personal item, 3 = I always have trouble locating this object). 

 

 

Personal Item 
Do you forget this personal 

item when you go out? 

Do you have trouble locating 
this personal item at your 

household? 
    

    

    

    

    

    

    

    

    

    

 

A29. Do you keep your personal items at a fixed place in your household?  

      I always keep my things at a fixed place 

  Sometimes I keep my things at a fixed place 

   I never keep my things at a fixed place 

A30. Do you need help on locating your personal items at your household?  

      I always need help 

  Sometimes I need help  

   I never need help 

A31. Do you feel safe at your household when you are alone?  

      I always feel safe  
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  Sometimes I do not feel safe   

   I never feel safe 

A32. In the following table please indicate your most important concerns for living 

alone in your household (e.g., forget a meal on the cooker, forget the electronic 

oven turned on, forget the iron (for clothes) turned on, slip during walking in the 

house and fall down, take the wrong medicine, etc.). 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  
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PART B – Health Status 

Β1. Do you have a hearing problem? 

      Yes   

   No 

Β2. Do you have an eye vision problem? 

      Yes   

   No 

Β3. Do you have a mobility problem? 

      Yes   

   No 

Β4. Do you have to take daily medication?  

      Yes   

   No 

B5. Do you have any allergies (e.g., Food allergies)? If yes please specify. 

      Yes  ................ ................ ................ ................ ................ 

   No 

Β6. Mobility Status: 

  I have no problem during walking 

  I have some problem during walking 

       I cannot walk 

Β7. Self-Preservation Status 

       I have no problem with taking care of myself 

        I have some problem with taking care of myself 



 

 

D1.1a  Specification of user needs analysis and design of VSP model 

 

Confidential Miraculous-Life 101 

        I cannot take care of myself 

Β8. Status of performing your daily activities (e.g., leisure activities, family 

activities, housework, shopping, etc.)  

        I have no problem with performing my daily activities 

        I have some problem with performing my daily activities 

        I cannot perform my daily activities 

Β9. Memory Status 

        I never forget 

        I seldom forget 

        I forget a lot 

Β10. Are you following dietary guidelines? 

        Yes 

        No 
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PART C – Questions related to the Miraculous System 

Functionality 

 

C1. Imagine that there is a ‘magic system’ which can help you to carry out your 

daily activities. What should be its features/functionalities? 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

11  

12  

13  

14  

15  
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In addition to the functionalities/features you specified above, can you please 

provide an answer to the following questions? This will help us to prioritize the 

services that the system will provide, according to your preferences. 

C2. How useful a system that could remind you to take your medication would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not Very Useful 

  Less Useful 

C3. How useful a system that could remind you of appointments would be (dates, 

times for your activities, accessories that you will need, etc.)? 

      Very Useful 

   Useful 

     Indifferent 

   Not Very Useful 

  Less Useful 

C4. How useful a system that could remind you of the places that you normally put 

your things in the house would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not Very Useful 

  Less Useful  
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C5. How useful a system that could help you establish a video or telephone 

conversation with your family or friends at your request would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not Very Useful 

  Less Useful 

C6. How useful a system that could talk with you and provide you company would 

be? 

      Very Useful 

   Useful 

     Indifferent 

   Not Very Useful 

  Less Useful 

C7. How useful a system that could help you create events (e.g., card game, 

physical exercise, movie night, cinema, etc.) and invite your 

friends/family/neighbors to join would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not Very Useful 

  Less Useful 
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C8. How useful a system that could provide you with continuous monitoring and 

automatically alert the appropriate person (e.g., family member, neighbor, 

caregiver, etc.) in case something happens to you (e.g., in case of a fall down 

event) would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

C9. How useful a system that could oversee and assist you with your daily 

activities by providing guidance instructions, at your request would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

C10. In which of your daily activities would you need to be helped or could you 

benefit from some guidance (e.g., cooking: instructions for ingredients and recipes 

for preparing a meal, laundry: basic instructions on how to wash your clothes, 

gardening: tips for lopping the plants, tips on how to perform a physical exercises, 

tips for healthy food dietary, instructions on how to call a friend)? Please indicate 

below. 

 Activity 1:…………………………………….   

 Activity 2:…………………………………….  

 Activity 3:…………………………………….  

 Activity 4:…………………………………….  

 Activity 5:……………………………………. 
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 Activity 6:…………………………………….  

 Activity 7:……………………………………. 

C11. How useful a system that could alert/remind you of certain foods that you 

could be allergic to would be? E.g., you ask the system to help you cook a specific 

meal that you have not prepared again. The system checks for the ingredients 

required and indicates that includes pepper that you are allergic to. 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

C12. How useful a system that could provide you assistance in locating your 

personal items (in your household) after your request would be? E.g., You want to 

go out for a walk and you need your walking stick, but you do not remember 

where you put it. So you ask for the system to find it for you. The system searches 

in the house, locates the walking stick and tells you where it is so as for you to go 

and take it. 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

C13. How useful a system that could provide hygienic and basic household 

advising and personal support would be? E.g., know what types of food you 

should eat if you are sick, or open the window when you wake up for fresh air to 

come in, check for open windows or switch on the heater in case the room you are 

located drops below a certain temperature, or remind you to wash your teeth 

before you go to sleep, etc. 
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      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

C14. How useful a system that could promote collaboration and active 

communication between you and your formal/informal carers to support the 

execution of your daily activities would be?  

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

C15. How useful a system that could provide you shopping assistance by creating 

(after asking you) a suitable shopping list and by sending this list to your carer for 

shopping the missing items would be? For example, you ask the system to help 

you prepare a certain meal. The system provides you with the ingredients that you 

will need and ask you if you are missing something. The system creates a list of the 

missing ingredients and sends this list to your carer specifying also the time that 

you will need them. 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

C16. How useful a system that could stimulate and motivate you to take physical 

exercises (like motivating you to go out to the park for a walk) in case of 
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recognizing you in certain situations would be? E.g., if you are longer than normal 

on the couch, if the system detects that you are bored, etc. 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

C17. How useful a system that could monitor and guide you during undergoing 

your physical exercises would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

C18. How useful a system that could be able to teach you (e.g., by chatting with 

you) how to prepare different meal recipes, or play a specific game, etc. would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

C19. How useful a system that through time could adapt its operations according 

to your preferences would be? For example, the system will ask you if you like the 

way a certain operation is done (i.e., to provide you with all your activities and 

medicine reminders immediately after you wake up). If not, the system will adapt 
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this operation based on your preferences (i.e., remind you after you have your 

breakfast). 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

C20. How useful a system that could learn new items that later and after your 

request will be able to recognize and locate it in your household would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

C21. How useful a system that could make you aware about possible danger 

situations or situations that might do something bad to your health and advising 

you to avoid them would be? I.e., by cooking ‘do not forget to switch off the 

oven’, ‘after washing do not forget to close firmly the tap’, alert you to be careful 

or warn you to move more slowly so as not to slip and fall down, warn you for 

obstacles in your walking direction so as not to step on them and fall down, etc. 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 
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C22. How useful a system that could give you a warning when you approach 

dangerous objects (e.g., a hot cooking plate) would be?  

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 
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PART D – Questions related to the Virtual Support Partner 

Characteristics 

 

The Miraculous Virtual Support Partner (VSP), will be delivered to the elderly through 

a number interconnected tablets installed in their household. The VSP, by analogy to 

a real life human partner, considering emotional understanding and responding, will 

attend to the needs of the elderly while they go about their normal daily life 

activities in the totality of their home and provide implicit support and also safety. It 

will emulate human conversational behavior through the use of synthesized voice 

and synchronized non-verbal behavior such as facial displays of affect, head nods, 

posture shifts and possibly hand gestures.   

The following questions will assist us to design and develop the VSP and deliver it to 

you in a form that will meet all of your expectations. So please provide an answer to 

all the questions that follow. 

 

Virtual Support Partner (VSP) Personality and Appearance: 

D1. I would like the VSP to take the role of a (you may choose more than one 

option or add additional comments):  

   Friend/Companion 

   Member of my family (Son, Daughter, Spouse, etc.) 

   Personal assistant at home 

   Personal Caregiver 

   Other ……………………………………………. 

D2. My preferred personality for the VSP is: 

  Friendly/Cheerful informal attitude 

  Neutral/Professional attitude 

  Person Dependent (I.e., Act like friend Maria, Act like my spouse) 
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   Other ……………………………………………. 

D3. I would like the VSP to look:  

  Human like 

 

  Cartoon like 

 

  Animal like 

 

  None of the above 
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D4. I would like the VSP to look:  

  Male 

 

  Female 

 

  None of the above 

         

 

D5. I would like the VSP to look:  

  Old 

 

  Young 

 

  None of the above 
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D6. I would like to be able to manually select between different VSPs personalities 

(friend, caregiver, assistant, etc.) and appearances (i.e., male, female, animal, 

etc.): 

  Yes  

  No 

D7. The VSP should appear to be: 

  Guiding (e.g., helps you to decide what you should do by giving you advice)  

  Directive (e.g., just tells you what you should do) 

D8. From the VSPs shown below which one you prefer (in terms of appearance)? 

Please select three of them as your favorite (Put an X in the box below the picture). 

Also please provide a score for each VSP (Circle your choice. The highest score is 7). 

   
   

Score:   0   1   2   3   4   5   6   7 Score:   0   1   2   3   4   5   6   7 Score:   0   1   2   3   4   5   6   7 

 

   
   

Score:   0   1   2   3   4   5   6   7 Score:   0   1   2   3   4   5   6   7 Score:   0   1   2   3   4   5   6   7 
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Score:   0   1   2   3   4   5   6   7 Score:   0   1   2   3   4   5   6   7 Score:   0   1   2   3   4   5   6   7 

 

  
  

Score:   0   1   2   3   4   5   6   7 Score:   0   1   2   3   4   5   6   7 

 

Verbal Communication: 

D11. How would you like the VSP to address you?  

  By my first name  

  By my last name 

  Other ……………………………………………. 

D12. How would you like the VSP to draw your attention (i.e., to make an 

announcement)?  

  Call my name  

  Play a specific sound  

  Provide me a text warning on the screen 

  Other ……………………………………………. 
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D13. A new notification is inserted in the system. The VSP should: 

  Immediately draw my attention and announce the new notification  

  Wait until I approach the device and then announce the new notification  

D14. How would you like to initiate your interaction with the VSP?  

  Proactive VSP: The VSP detects when you walk by or you enter the room 

and takes the initiative to start a conversation. You are also able to start a 

conversation at any time.  

  Passive VSP: Only you may start the interaction with the VSP, for example 

by touching on the screen or by verbally greeting the VSP.  

D15. Would you like to be able to turn the VSP in a non-verbal communication 

mode (in this case the spoken messages will appear as text on the screen)?  

  Yes  

  No 

 

Tasks and Timing: 

D16. To ensure that the system does not disrupt the user during sleep or during 

other activities, the VSP can be activated during specific hours of the day: 

  I want the VSP to be active only between specific hours of the day and then 

enter “sleep mode” automatically  

  I want to be able to “switch off” and “switch on” the VSP as I choose 

D17. Define specific activities you want to carry out with the VSP or with the help 

of the VSP and a specific timing (when applicable). Some examples are given 

below.  

Example of Activities Examples for Timing 
 View the daily schedule and activities 

 Add new activities in the calendar 

 Play brain games 

 Help me cook 

 Help me with Gardening 

 When I ask 

 Every day, at the first interaction with the 

VSP 

 Every weekday, at 09:00pm 

 During a reminder (i.e., for activity) 
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 Other……  Once a week 

 Other… 

 

Example: 

Activity  Timing 

View reminders of daily schedule, 
activities and medicines 

Every day, at the first 
interaction with the VSP 

Help me with preparing a meal When I ask 

 

Please fill in the table below according to your preferences: 

Activity  Timing 

  

  

  

  
  

  
  

  
  

  

 

Reaction to specific situations 

The Virtual Support Partner attends to the user while he goes about his normal daily 

life at home and provides implicit support. Define a list of specific situations which 

might occur in the home environment and indicate the most appropriate reaction 

expected by the VSP. Some examples are given below, please fill in (both elderly and 

caregivers can contribute to fill in this table). 

D17. Define specific actions that you want the VSP to perform when it detects you 

in a specific situation. Some examples are given below. 

 Example of Detected Situation Examples for Actions to be performed 
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 I am feeling sad 

 I am feeling  frustrated 

 I am feeling bored 

 I am in the room but not responding to the 

request of the VSP 

 I am in the room but I am inactive for a 

long time 

 I explicitly indicate to the VSP that I am 

not feeling well 

 I am late to a scheduled activity 

 I  fell down   

 

 Call my daughter/son 

 Invite a friend of mine to come and play a game 

 Alert my caregiver 

 Draw my attention and propose an activity to 

me. 

 Propose to me to contact a care team member 

to talk 

 Notify a care team member (i.e., via SMS) 

 Ask me appropriate questions to define the best 

action to take 

 Draw my attention and propose an activity 

 

Example: 

Situation  Action 

I am feeling bored 
Draw my attention and propose 
and motivate me to perform an 
activity 

I am feeling sad Call my son to have a chat 

 

Please fill in the table below according to your preferences: 

Situation Action 
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A.2. Caregivers Questionnaires 

 

QUESTIONNAIRE FOR IDENTIFYING THE NEEDS OF THE ELDERLY  

Elderly users’ Expectations, needs and requirements from Miraculous-

Life System according to the (in)formal caregivers 

 

This questionnaire is designed to identify the needs and requirements of the 

elderly from the Miraculous-Life system and for this reason your contribution is 

very important. This questionnaire will be analyzed by professionals and the 

results extracted will be considered as the basis for the recognition of the 

expectations and the preparation of a document describing in detail the 

requirements from the Miraculous-Life System. 

This questionnaire is anonymous and all questionnaires will be held securely and 

confidentially. 

Thank you very much for your participation. 

ORBIS/MRPS 

  

INSTRUCTIONS FOR COMPLETING THIS QUESTIONNAIRE 

THIS QUESTIONNAIRE IS COMPRISED OF THREE PARTS AND WILL TAKE YOU ABOUT 

45 MINUTES TO FILL IN: 

PART A – PERSONAL INFORMATION AND GENERAL INFORMATION ABOUT DAILY 

RHYTHM OF THE ELDERLY 

PART B – QUESTIONS RELATED TO THE MIRACULOUS-LIFE SYSTEM FUNCTIONALITY 

PART C – QUESTIONS RELATED TO THE VIRTUAL SUPPORT PARTNER 

CHARACTERISTICS 

PLEASE ANSWER TO ALL THE PARTS OF THIS QUESTIONNAIRE. 
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Part A – Personal Information and General Information about 

Daily Rhythm of the elderly  

Personal Information: 

A1. Sex:    

   Male              

   Female   

A2. Age:  ……………………. 

A3. When you are an informal caregiver please fill in this question and proceed to  

A4. When you are not an informal caregiver proceed to A5. Relationship to the 

elderly: 

  Son/Daugther of elderly 

  Grandchild of elderly 

  Other, namely ……………… 

A5. When you are a formal caregiver please fill in this question and proceed to A6. 

When you are not a formal caregiver proceed to A7. What is your profession? 

  Care coordinator 

  Nurse 

  Animation coordinator 

  Physiotherapist 

  Elderly care physician 

  Other, namely ……………… 
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A6. When you are a formal caregiver please fill in this question and proceed to A6. 

When you are not a formal caregiver proceed to A6. Where do you work? 

 Elderly home 

  Care apartments 

General information about daily rhythm of elderly 

A7. If the elderly wants to prepare a meal or desert, does he/she always knows 

which ingredients he/she needs and the steps he/she needs to follow to prepare 

it, or does he/she needs help?  

      The elderly always know 

   Sometimes the elderly needs help 

   The elderly always needs help 

A8. Does the elderly needs stimulation or motivation to actually perform the daily 

activities or to go out? If yes, please specify for which of these activities the elderly 

would like to be stimulated and motivated, starting from the most important ones  

      Yes   ………………………   ………………………   ………………………   ……………………… 

   No 

A9. Would the elderly like to be informed on events that are going to take place in 
their institution?  

      Yes   

   No 

A10. Would the elderly like to be informed on events that are going to take place 
in the city (concerts, theatre, tombola/bingo, sporting event, cultural event, etc.)?  

      Yes   

   No 
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A11. In the following table please list up to 10 of the personal items of the elderly 

(e.g., spectacles, wallet, keys, mobile phone, purse, walker, cane, umbrella, sun 

glasses, remote control, etc.) and put an X to those that he/she uses regularly.  

Also, for each personal item listed, please indicate:  

 If the elderly happens to forget it when he/she goes out (1 = The elderly 

never forgets this personal item, 2 = sometimes the elderly forgets this 

personal item, 3 = The elderly never forgets this personal item) and  

 If the elderly has trouble locating it in their household (1 = The elderly never 

has trouble locating this personal item, 2 = Sometimes the elderly has 

trouble locating this personal item, 3 = The elderly always has trouble 

locating this object). 

 

 

Personal Item 

Does the elderly forget this 
personal item when he/she 

goes out? 

Does the elderly have 
trouble locating this 

personal item at their 
household? 

    

    

    

    

    

    

    

    

    

    

 

A12. Does the elderly keep his/her personal items at a fixed place in his/her 

household?  

      The elderly always keeps his/her things at a fixed place 

  Sometimes the elderly keeps his/her things at a fixed place 

   The elderly never keeps his/her things at a fixed place 
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A13. Does the elderly need help on locating his/her personal items at his/her 

household?  

      The elderly always needs help 

  Sometimes the elderly needs help  

   The elderly never needs help 

A14. In the following table please indicate the most important concerns for the 

elderly for living alone in his/her household (e.g., forget a meal on the cooker, 

forget the electronic oven turned on, forget the iron (for clothes) turned on, slip 

during walking in the house and fall down, take the wrong medicine, etc.). 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  
 

 

 

 



 

 

D1.1a  Specification of user needs analysis and design of VSP model 

 

Confidential Miraculous-Life 124 

PART B – Questions related to the Miraculous System 

Functionality 

B1. Imagine that there is a ‘magic system’ which can help the elderly to carry out 

his/her daily activities. What should be its features/functionalities? 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

11  

12  

13  

14  

15  
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In addition to the functionalities/features you specified above, can you please 

provide an answer to the following questions? This will help us to prioritize the 

services that the system will provide. 

B2. How useful a system that could remind the elderly to take his/her medication 

would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not Very Useful 

  Less Useful 

B3. How useful a system that could remind the elderly of appointments would be 

(dates, times for activities, accessories that the elderly will need, etc.)? 

      Very Useful 

   Useful 

     Indifferent 

   Not Very Useful 

  Less Useful 

B4. How useful a system that could remind the elderly of the places that he/she 

normally puts his/her things in the house would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not Very Useful 

  Less Useful  
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B5. How useful a system that could help the elderly establish a video or telephone 

conversation with his/her family or friends at his/her request would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not Very Useful 

  Less Useful 

B6. How useful a system that could talk with the elderly and provide him/her 

company would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not Very Useful 

  Less Useful 

B7. How useful a system that could help the elderly create events (e.g., card game, 

physical exercise, movie night, cinema, etc.) and invite his/her 

friends/family/neighbors to join would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not Very Useful 

  Less Useful 
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B8. How useful a system that could provide the elderly with continuous 

monitoring and automatically alert the appropriate person (e.g., family member, 

neighbor, caregiver, etc.) in case something happens to him/her (e.g., in case of a 

fall down event) would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

B9. How useful a system that could oversee and assist the elderly with his/her 

daily activities by providing guidance instructions, at his/her request would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

B10. In which of the daily activities would the elderly needs to be helped or could 

benefit from some guidance (e.g., cooking: instructions for ingredients and recipes 

for preparing a meal, laundry: basic instructions on how to wash his/her clothes, 

gardening: tips for lopping the plants, tips on how to perform a physical exercises, 

tips for healthy food dietary, instructions on how to call a friend)? Please indicate 

below. 

 Activity 1:…………………………………….   

 Activity 2:…………………………………….  

 Activity 3:…………………………………….  

 Activity 4:…………………………………….  

 Activity 5:……………………………………. 
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 Activity 6:…………………………………….  

B11. How useful a system that could alert/remind the elderly of certain foods that 

he/she could be allergic to would be? E.g., the elderly asks the system to help 

him/her cook a specific meal that he/she has not prepared again. The system 

checks for the ingredients required and indicates that includes pepper that the 

elderly is allergic to. 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

B12. How useful a system that could provide the elderly assistance in locating 

personal items (in his/her household) after request would be? E.g., the elderly 

wants to go out for a walk and needs his/her walking stick, but the elderly does 

not remember where he/she puts it. So the elderly asks for the system to find it 

for him/her. The system searches in the house, locates the walking stick and tells 

the elderly where it is so as for him/her to go and take it. 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 
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B13. How useful a system that could provide hygienic and basic household 

advising and personal support would be? E.g., know what types of food the elderly 

should eat if he/she is sick, or open the window when he/she wakes up for fresh 

air to come in, check for open windows or switch on the heater in case the room 

he/she is located drops below a certain temperature, or remind the elderly to 

wash his/her teeth before going to sleep, etc. 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

B14. How useful a system that could promote collaboration and active 

communication between the elderly and his/her formal/informal carers to 

support the execution of his/her daily activities would be?  

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 
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B15. How useful a system that could provide the elderly shopping assistance by 

creating (after asking him/her) a suitable shopping list and by sending this list to 

his/her carer for shopping the missing items would be? For example, the elderly 

asks the system to help him/her prepare a certain meal. The system provides the 

elderly with the ingredients that he/she will need and asks if he/she is missing 

something. The system creates a list of the missing ingredients and sends this list 

to his/her carer specifying also the time that the elderly will need them. 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

B16. How useful a system that could stimulate and motivate the elderly to take 

physical exercises (like motivating him/her to go out to the park for a walk) in case 

of recognizing certain situations would be? E.g., if the elderly is longer than normal 

on the couch, if the system detects that he/she is bored, etc. 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

B17. How useful a system that could monitor and guide the elderly during 

undergoing physical exercises would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 
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  Less Useful 

B18. How useful a system that could be able to teach the elderly (e.g., by chatting 

with him/her) how to prepare different meal recipes, or play a specific game, etc. 

would be? 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

B19. How useful a system that through time could adapt its operations according 

to the preferences of the elderly would be? For example, the system will ask the 

elderly if he/she likes the way a certain operation is done (i.e., to provide the 

elderly with all activities and medicine reminders immediately after he/she wakes 

up). If not, the system will adapt this operation based on preferences of the 

elderly (i.e., remind him/her after breakfast). 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

B20. How useful a system that could learn new items that later and after the 

elderly requests will be able to recognize and locate it in his/her household would 

be? 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 
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  Less Useful 

B21. How useful a system that could make the elderly aware about possible 

danger situations or situations that might do something bad to his/her health and 

advising to avoid this would be? I.e., by cooking ‘do not forget to switch off the 

oven’, ‘after washing do not forget to close firmly the tap’, alert the elderly to be 

careful or warn him/her to move more slowly so as not to slip and fall down, warn 

him/her for obstacles in his/her walking direction so as not to step on them and 

fall down, etc. 

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 

B22. How useful a system that could give the elderly a warning when he/she 

approaches dangerous objects (e.g., a hot cooking plate) would be?  

      Very Useful 

   Useful 

     Indifferent 

   Not very Useful 

  Less Useful 
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PART C – Questions related to the Virtual Support Partner 

Characteristics 

 

The Miraculous Virtual Support Partner (VSP), will be delivered to the elderly through 

a number interconnected tablets installed in their household. The VSP, by analogy to 

a real life human partner, considering emotional understanding and responding, will 

attend to the needs of the elderly while they go about their normal daily life 

activities in the totality of their home and provide implicit support and also safety. It 

will emulate human conversational behavior through the use of synthesized voice 

and synchronized non-verbal behavior such as facial displays of affect, head nods, 

posture shifts and possibly hand gestures.   

The following questions will assist us to design and develop the VSP and deliver it to 

the elderly in a form that will meet all of his/her expectations. So please provide an 

answer to all the questions that follow. 

 

Virtual Support Partner (VSP) Personality and Appearance: 

C1. The elderly would like the VSP to take the role of a (you may choose more than 

one option or add additional comments):  

   Friend/Companion 

   Member of my family (Son, Daughter, Spouse, etc.) 

   Personal assistant at home 

   Personal Caregiver 

   Other ……………………………………………. 

C2. The preferred personality for the elderly for the VSP is: 

  Friendly/Cheerful informal attitude 

  Neutral/Professional attitude 

  Person Dependent (I.e., Act like friend Maria, Act like my spouse) 
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   Other ……………………………………………. 
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C3. The elderly would like the VSP to look:  

  Human like 

 

  Cartoon like 

 

  Animal like 

 

  None of the above 
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C4. The elderly would like the VSP to look:  

  Male 

 

  Female 

 

  None of the above 

         

 

C5. The elderly would like the VSP to look:  

  Old 

 

  Young 

 

  None of the above 
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C6. The elderly would like to be able to manually select between different VSP 

personalities (friend, caregiver, assistant, etc.) and appearances (i.e., male, 

female, animal, etc.): 

  Yes  

  No 

C7. The VSP should appear to be: 

  Guiding (e.g., helps the elderly to decide what he/she should do by giving 

him/her advice)  

  Directive (e.g., just tells the elderly what he/she should do) 

 

Verbal Communication: 

C8. How would the elderly like to be addressed by the VSP? 

  To his/her surname 

  To his/her last name 

  Other 

C9. How would the elderly likes the VSP to draw his/her attention (i.e., to make an 

announcement)?  

  Call the name of the elderly 

  Play a specific sound  

  Provide me a text warning on the screen 

  Other ……………………………………………. 
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C10. A new notification is inserted in the system. The VSP should: 

  Immediately draw the attention of the elderly and announce the new 

notification  

  Wait until the elderly approaches the device and then announce the new 

notification  

C11. How would you like to initiate interaction of the elderly with the VSP?  

  Proactive VSP: The VSP detects when the elderly walks by or the elderly 

enters the room and takes the initiative to start a conversation. The elderly is 

also able to start a conversation at any time.  

  Passive VSP: Only the elderly may start the interaction with the VSP, for 

example by touching on the screen or by verbally greeting the VSP.  

C12. Would the elderly like to be able to turn the VSP in a non-verbal 

communication mode (in this case the spoken messages will appear as text on the 

screen)?  

  Yes  

  No 

 

Tasks and Timing: 

C13. To ensure that the system does not disrupt the user during sleep or during 

other activities, the VSP can be activated during specific hours of the day: 

  The elderly wants the VSP to be active only between specific hours of the 

day and then enter “sleep mode” automatically  

  The elderly wants to be able to “switch off” and “switch on” the VSP as 

he/she chooses 
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C14. Define specific activities the elderly wants to carry out with the VSP or with 

the help of the VSP and a specific timing (when applicable). Some examples are 

given below.  

Example of Activities Examples for Timing 
 View the daily schedule and activities 

 Add new activities in the calendar 

 Play brain games 

 Help the elderly cook 

 Help the elderly with Gardening 

 Other…… 

 When the elderly asks 

 Every day, at the first interaction with the 

VSP 

 Every weekday, at 09:00pm 

 During a reminder (i.e., for activity) 

 Once a week 

 Other… 

 

Example: 

Activity  Timing 
View reminders of daily schedule, 

activities and medicines 
Every day, at the first 
interaction with the VSP 

Help the elderly with preparing a 
meal 

When the elderly asks 

 

Please fill in the table below according to the preferences of the elderly: 

Activity  Timing 

  

  

  

  
  

  

  
  

  
  

 

Reaction to specific situations 

The Virtual Support Partner attends to the user while he goes about his normal daily 

life at home and provides implicit support. Define a list of specific situations which 
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might occur in the home environment of the elderly and indicate the most 

appropriate reaction expected by the VSP. Some examples are given below, please 

fill in. 

C15. Define specific actions that the elderly wants the VSP to perform when it 

detects the elderly in a specific situation. Some examples are given below. 

 Example of Detected Situation Examples for Actions to be performed 
 The elderly is feeling sad 

 The elderly is feeling  frustrated 

 The elderly is feeling bored 

 The elderly is in the room but not 

responding to the request of the VSP 

 The elderly is in the room but is inactive 

for a long time 

 The elderly is explicitly indicate to the VSP 

that he/she is not feeling well 

 The elderly is late to a scheduled activity 

 The elderly  fell down   

 

 Call daughter/son 

 Invite a friend to come and play a game 

 Alert caregiver 

 Draw attention and propose an activity to 

him/her. 

 Propose to the elderly to contact a care team 

member to talk 

 Notify a care team member (i.e., via SMS) 

 Ask the elderly appropriate questions to define 

the best action to take 

 Draw the attention of the elderly  and propose 

an activity 

 

Example: 

Situation  Action 

The elderly is feeling bored 
Draw attention of the elderly and 
propose and motivate him/her to 
perform an activity 

The elderly is feeling sad Call his/her son to have a chat 

 

Please fill in the table below according to preferences of the elderly: 

Situation Action 
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Appendix B Complete Ranking of Miraculous-Life Services 

 

B.1. According to the Elderly Population (MRPS + ORBIS) 

 

Question Service Mean Std. Dev. Minimum Maximum Valid N 

C3 Appointment reminder 1,73 0,80 1 4 15 

C15 Shopping assistance 1,79 0,58 1 3 14 

C5 Skype 1,80 0,68 1 3 15 

C19 Adaptive system 1,93 0,46 1 3 15 

C21 Danger situations 
adviser 

2,00 0,65 1 3 15 

C22 Dangerous objects 
adviser 

2,07 0,70 1 3 15 

C16 Motivation for physical 
activity 

2,07 0,80 1 4 15 

C12 Object location 
assistance 

2,13 0,92 1 4 15 

C2 Medication reminder  2,21 1,12 1 5 14 

C20 Learning new objects 2,33 0,90 1 4 15 

C14 Promote collaboration 
between caregivers 

2,33 0,82 1 4 15 

C8 Monitoring system 2,40 1,18 1 5 15 

C9 Guidance instruction 2,47 0,99 1 5 15 

C17 Guidance during 
physical activity 

2,53 0,83 1 4 15 

C18 Educational service 2,53 0,83 1 4 15 

C4 Object location reminder 2,60 0,83 1 4 15 

C7 Event creator  2,67 1,05 1 5 15 

C13 Household adviser 2,67 0,90 1 4 15 

C11 Food alert 3,00 1,04 1 4 14 

C6 Conversational agent 3,20 1,08 2 5 15 
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B.2. According to the MRPS Elderly Population 

 

Question Service Mean Std. Dev. Minimum Maximum Valid N 

C3 Appointment reminder 1,43 0,53 1 2 7 

C15 Shopping assistance 1,71 0,49 1 2 7 

C5 Skype 1,86 0,69 1 3 7 

C12 
Object location 

assistance 
2,00 0,82 1 3 7 

C19 Adaptive system 2,00 0,58 1 3 7 

C21 
Danger situations 

adviser 
2,14 0,69 1 3 7 

C14 
Promote collaboration 

between caregivers 
2,43 0,79 2 4 7 

C2 Medication reminder  2,43 1,51 1 5 7 

C22 
Dangerous objects 

adviser 
2,43 0,79 1 3 7 

C16 
Motivation for physical 

activity 
2,57 0,79 2 4 7 

C18 Educational service 2,57 0,79 2 4 7 

C20 Learning new objects 2,71 0,95 1 4 7 

C9 Guidance instruction 2,71 1,11 2 5 7 

C4 
Object location 

reminder 
2,86 0,69 2 4 7 

C7 Event creator  2,86 0,90 2 4 7 

C8 Monitoring system 2,86 1,21 2 5 7 

C13 Household adviser 3,00 0,82 2 4 7 

C17 
Guidance during 
physical activity 

3,14 0,69 2 4 7 

C11 Food alert 3,43 0,79 2 4 7 

C6 Conversational agent 3,71 1,11 2 5 7 
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B.3. According to the ORBIS Elderly Population 

 

Question Service Mean Std. Dev. Minimum Maximum Valid N 

C16 Motivation for physical 
activity 

1,63 0,52 1 2 8 

C22 Dangerous objects 
adviser 

1,75 0,46 1 2 8 

C5 Skype 1,75 0,71 1 3 8 

C15 Shopping assistance 1,86 0,69 1 3 7 

C19 Adaptive system 1,88 0,35 1 2 8 

C21 Danger situations 
adviser 

1,88 0,64 1 3 8 

C17 Guidance during 
physical activity 

2,00 0,53 1 3 8 

C2 Medication reminder  2,00 0,58 1 3 7 

C20 Learning new objects 2,00 0,76 1 3 8 

C3 Appointment reminder 2,00 0,93 1 4 8 

C8 Monitoring system 2,00 1,07 1 4 8 

C12 Object location 
assistance 

2,25 1,04 1 4 8 

C14 Promote collaboration 
between caregivers 

2,25 0,89 1 4 8 

C9 Guidance instruction 2,25 0,89 1 4 8 

C13 Household adviser 2,38 0,92 1 4 8 

C4 Object location reminder 2,38 0,92 1 4 8 

C18 Educational service 2,50 0,93 1 4 8 

C7 Event creator  2,50 1,20 1 5 8 

C11 Food alert 2,57 1,13 1 4 7 

C6 Conversational agent 2,75 0,89 2 4 8 
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B.4. According to the Caregivers Population (MRPS + ORBIS) 

 

Question Service Mean Std. Dev. Minimum Maximum Valid N 

C8 Monitoring system 1,55 0,67 1 3 22 

C3 Appointment reminder 1,59 0,73 1 3 22 

C4 
Object location 

reminder 
1,73 0,94 1 4 22 

C14 
Promote collaboration 

between caregivers 
1,73 0,83 1 4 22 

C21 
Danger situations 

adviser 
1,73 0,94 1 4 22 

C13 Household adviser 1,82 0,73 1 3 22 

C12 
Object location 

assistance 
1,86 1,04 1 4 22 

C20 Learning new objects 1,91 0,87 1 4 22 

C2 Medication reminder  1,95 0,90 1 4 22 

C9 Guidance instruction 2,00 0,98 1 4 22 

C15 Shopping assistance 2,00 0,98 1 4 22 

C22 
Dangerous objects 

adviser 
2,00 1,02 1 4 22 

C5 Skype 2,14 0,89 1 4 22 

C16 
Motivation for physical 

activity 
2,14 0,94 1 4 22 

C17 
Guidance during 
physical activity 

2,18 0,96 1 4 22 

C7 Event creator  2,18 1,10 1 5 22 

C19 Adaptive system 2,23 1,02 1 4 22 

C18 Educational service 2,27 0,77 1 4 22 

C6 Conversational agent 2,41 1,40 1 5 22 

C11 Food alert 2,41 1,05 1 4 22 
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B.5. According to the MRPS Caregivers Population 

 

Question Service Mean Std. Dev. Minimum Maximum Valid N 

C8 Monitoring system 1,88 0,83 1 3 8 

C3 Appointment reminder 1,88 0,99 1 3 8 

C4 
Object location 

reminder 
1,88 1,13 1 4 8 

C14 
Promote collaboration 

between caregivers 
2,00 0,76 1 3 8 

C13 Household adviser 2,13 0,83 1 3 8 

C5 Skype 2,13 0,99 1 3 8 

C21 
Danger situations 

adviser 
2,13 1,13 1 4 8 

C2 Medication reminder  2,25 0,89 1 3 8 

C12 
Object location 

assistance 
2,25 1,16 1 4 8 

C20 Learning new objects 2,25 1,16 1 4 8 

C22 
Dangerous objects 

adviser 
2,25 1,16 1 4 8 

C15 Shopping assistance 2,38 0,92 1 4 8 

C9 Guidance instruction 2,38 1,30 1 4 8 

C16 
Motivation for physical 

activity 
2,50 0,93 1 4 8 

C17 
Guidance during 
physical activity 

2,50 0,93 1 4 8 

C19 Adaptive system 2,63 0,92 1 4 8 

C11 Food alert 2,63 1,19 1 4 8 

C18 Educational service 2,75 0,89 1 4 8 

C7 Event creator  2,75 1,39 1 5 8 

C6 Conversational agent 2,75 1,75 1 5 8 
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B.6. According to the ORBIS Caregivers Population 

 

Question Service Mean Std. Dev. Minimum Maximum Valid N 

C8 Monitoring system 1,36 0,50 1 2 14 

C3 Appointment reminder 1,43 0,51 1 2 14 

C21 
Danger situations 

adviser 
1,50 0,76 1 3 14 

C14 
Promote collaboration 

between caregivers 
1,57 0,85 1 4 14 

C4 
Object location 

reminder 
1,64 0,84 1 4 14 

C12 
Object location 

assistance 
1,64 0,93 1 4 14 

C13 Household adviser 1,64 0,63 1 3 14 

C20 Learning new objects 1,71 0,61 1 3 14 

C15 Shopping assistance 1,79 0,97 1 4 14 

C2 Medication reminder  1,79 0,89 1 4 14 

C9 Guidance instruction 1,79 0,70 1 3 14 

C7 Event creator  1,86 0,77 1 4 14 

C22 
Dangerous objects 

adviser 
1,86 0,95 1 4 14 

C16 
Motivation for physical 

activity 
1,93 0,92 1 4 14 

C17 
Guidance during 
physical activity 

2,00 0,96 1 4 14 

C18 Educational service 2,00 0,55 1 3 14 

C19 Adaptive system 2,00 1,04 1 4 14 

C5 Skype 2,14 0,86 1 4 14 

C6 Conversational agent 2,21 1,19 1 5 14 

C11 Food alert 2,29 0,99 1 4 14 

 

 


