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Executive Summary 
The overall evaluation approach of Miraculous-Life project includes:  

• Project’s pre-trials (see deliverable 6.4a and 6.4b): 

1) Expert-based evaluation phase 
2) User-based evaluation phase in a controlled environment 

• Project’s trial (this deliverable 6.5): 
1) User-based evaluation phase at home which is associated to the final system 

evaluation 
The final user trial lasted from June till November 2016 in both end-users institutions 
(MRPS, Switzerland and Orbis, Netherlands). The trial is divided into two rollouts, from 
June till September and October till November. The trial was performed with the goal of 
evaluating the overall objectives of the Miraculous-Life system. The trials were carried out 
in  supervised structured sessions in the apartments of the elderly (N=27) (15 by Orbis and 
12 by MRPS). This was due to stability issues and system difficulties were observed 
during the first rollout phase of the trial which led to a change of methodology of the trial 
into supervised structured sessions. 
The main role of this deliverable is to analyse and assess mainly the qualitative data due 
to trail design and additional quantitative data gathered by the two end-users organisations 
during the trials (second rollout) concerning the project objectives and to suggest 
recommendations that can be used for the further deployment of the Miraculous-Life 
system. 
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1 About this Document 

1.1 Role of the deliverable 
This document documents the final Miraculous-Life system evaluation results based on 
experiences and evaluation data gathered in the trial. 
The main role of this deliverable is thus to analyse the data gathered by the two end-users 
institutions during the trials; with the aim of evaluation of the objectives of the project and 
the overall Miraculous-Life system and suggesting recommendations for the further 
deployment of the system. 

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

Deliverable Relation 

D1.1 Specification of user needs analysis and design of VSP model: This document presents 
the end user needs analysis and functional requirements for Miraculous-Life system.  

The prototypes tested during the pre-trials are developed based on users’ needs and 
users’ requirements; as described on the D1.1. 

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. 

The scenarios described on the D1.2 will be tested during the two pre-trials. Based on 
these results possible system’s refinements or scenarios (D1.2) will be proposed. Then, 
the results of D6.4 will be communicated to the technical team with recommendations for 
the further development. 

D1.3 Ethical, Privacy, Legal Considerations and Deontological practice: This document 
presents the ethical, deontological and legal considerations that are relevant for the 
Miraculous-Life project. 

The behaviour adopted by Miraculous-Life researchers during data collection will be 
compliant with the deontological guidelines presented in the D1.3. 

D1.4 User pre-trials evaluation: This document will obtain user feedback and assess the users’ 
acceptance based on pre-trials that will be performed on the first rapid prototypes of the 
Miraculous-Life system. 

The deliverable D1.4 contains all the data collected by both end-users institutions during 
the pre-trials, based on the methodology defined on the D6.1. The analysis of this data is 
performed in the D6.4. Thus D1.4 represents the main input for the D6.4. 

D6.1 Trials Specification and Design: This document provides the design of the pilots’ pre-trials 
and trials. 

The methods used by researchers during the pre-trials are described on the deliverable 
D6.1. 

D6.2 The role of this deliverable is to describe the Privacy Protection Plan, and build on the 
foundations of the legal, ethical and privacy considerations that will be adopted during the 
Miraculous-Life project lifetime. 

The privacy documents for the pre-trial mentioned in this deliverable were used during the 
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pre-trial are described in D6.2. 

D6.3 Pilot setup and deployments: This deliverable (which includes both a report and software) 
presents how the system will be setup and how the pre-trial tests will be performed. 

The setup and deployment of the pre-trial are described in D6.3. 

6.4  The role of this deliverable is to describe the acceptance of the final Miraculous-Life 
system based on experiences and evaluation data gathered by the two pilots. Both 
qualitative data such as user personal comments and expert observations and also 
quantitative data gathered during the three different evaluation phases will be analysed 
and assessed.  

 

1.3 Structure of this document 
The objectives and the evaluation methodology of the Miraculous-Life project will be 
described in chapter 2 (detailed information concerning the methodology and set up of the 
project can be found in deliverable D6.1and D6.3). 
All participants (elderly and (in)formal caregivers) were asked to answer open questions in 
an interview (focus group) and fill in a questionnaire after having tested the Miraculous-Life 
system in the trial. Each questionnaire was associated with specific objectives and 
indicators (see methodology chapter 2). In chapter 3, we will describe the results for each 
objective of the Miraculous-Life system. In the chapter 4 the general recommendations 
related to the system, the virtual support partner (VSP), the user interface, the navigation, 
and the feedback are presented. Finally in chapter 5 the user based deployment analysis 
will be presented and the overall conclusion of the Miraculous-Life project.  
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2 Evaluation methodology and trial description 

2.1 Miraculous-Life objectives 
The overall aim of the Miraculous-Life project is to design, develop and evaluate a Virtual 
Support Partner (VSP) that by analogy to a real life human partner, considering emotional 
understanding and responding, will attend to the needs of the elderly while he/she goes 
about his/her normal daily life activities in the totality of his/her home and provide implicit 
support and safety. The six main objectives of the Miraculous-Life are: 

1. Stimulate and motivate the elderly to remain longer active at home through a virtual 
partner support 

2. Enhance the engagement of the elderly in carrying out daily activities at home 
through emotional understanding 

3. Increase the elderly’s satisfaction in using the system via a natural and intuitive way 
to interact with the system 

4. Improve quality of life and prolong autonomy of the elderly 
5. Provide benefits on the social level of the elder and improve the integrated care 

processes for elderly care at home 
6. Achieve high usefulness of the system for the user through pilots and related 

evaluation and assessment 

2.2 Evaluation methodology 
It is worth remembering here that the evaluation methodology used in the project will 
consist of a user-based evaluation in a controlled environment at the elderly homes. The 
evaluation methodology of the Miraculous-Life project provides a combination of validated  
qualitative and quantitative approaches. The overall evaluation approach of the 
Miraculous-Life project also includes:  

• Project’s pre-trials (on month 8 and on month 16 (see deliverable 6.4a and 6.4b): 
o Expert-based evaluation phase 
o User-based evaluation phase in a controlled environment 

• Project’s trial (month 35 – month 36): 
o User-based structured supervised evaluation phase at home which is 

associated to the final system evaluation. 
The outcomes of the pre-trials are described in D6.4 a and b and were used in further 
development of the Miraculous for the trial. 
Three realistic environmental settings were used for the operation and evaluation of two 
end-user institutions in the Netherlands (Orbis) and Switzerland (MRPS). The trials 
involved elderly people who fulfil the Miraculous-Life target group requirements. 
The main role of this deliverable is to analyse and assess the data gathered during the 
final trial. In Section 2.3.1 and after, the reader can find a brief description of the 
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methodology followed during the trial providing also the reasoning for the consortium to 
reconsider the evaluation methodology as described in D6.1 

2.3 Trial Description, setting, population and changed 
methodology  

2.3.1 Trial description  
The planning of the trials with primary end-users was the following: 

• First roll-out phase: June-September 2016 

• Second roll-out phase: October-November 2016 
The trial was divided into 2 phases to start beginning with some services already and 
gradually adding the rest of the services in a second stage. The reason for to dividing the 
trials in two phases split it was mainly to avoid overwhelming the elderly with those too 
many services at once and affect the results of the trials. As during the pre-trials we 
experienced that having too many different services at once is too complicated for the 
elderly as they also need time to get used to this kind of technology. At the same time this 
approach made it easier for the technicians to follow any upcoming problems with the 
released services 
 
The services from the first roll-out (numbered by the number of deliverable 1.2) are: 

• 2.1.5 Wake-up Calls (Agenda Service – Care & Wellness Service) 

• 2.2.4 Fall Detection (Safety Service) 

• 2.3.1 Agenda (Agenda Service – Care & Wellness Service) 

• 2.3.2 Events/Group activities (Agenda Service - Care & Wellness Service) 

• 2.3.3 Appointment Reminder (Agenda Service - Care & Wellness Service) 

• 2.5.1 Motivation for Physical Activity (Guidance Service) 

• 2.5.2 Physical Activity Service (Guidance Service) 

• 2.5.3 Social Bonding 
 
The services of the second roll-out (numbered by the number of deliverable 1.2) are: 

• 2.1.1 Contact list (Co-Net Service) 

• 2.1.2 Message System (Co-Net Service) 

• 2.1.3 Shopping Assistance (Care & Wellness Service) 

• 2.1.4 Medication Reminder (Medication Service – Care & Wellness Service) 

• 2.2.1 Periodic Advice (Agenda Service – Care & Wellness Service) 

• 2.2.2 Mode of the system: Active vs Passive Mode 
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• 2.2.3 Configure the VSP Speech (Dialogue Management) 

• 2.2.5 Dangerous Objects Adviser (Safety Service) 

• 2.2.6 Danger Situations Adviser (Safety Service) 

• 2.2.7 Call for Help (Safety Service) 

• 2.2.8 Windows reminder (Household Adviser) 

• 2.2.9 Sleeping reminder (Household Adviser) 

• 2.3.4 Object Location Assistance and Reminder (Guidance Service) 

• 2.3.5 Notification Service (Co-Net Service) 

• 2.4.1 Meal preparation 
 

The first roll-out phase started with 5 elderly at MRPS and 3 elderly of Orbis. The systems 
were installed in the apartments of the elderly in both locations. During the start of this first 
roll-out the elderly experienced a lot of technical issues like network installations unable to 
handle the required performance (difference between nominal specifications and real 
performance of the infrastructures) or overall performance of the prototype in real 
conditions. Each time an issue was identified the trial was paused to find a solution and 
start again. Due to this the elderly weren’t able to use the system (independently) and trail 
measurements couldn’t be performed liked described in deliverable 6.1. Instead guided 
session were organised by the end users to gather qualitative data concerning technical 
issues and reported to technical partners to solve. The outcomes of these sessions 
showed that the potential of the services proposed is very high, but that the approach of 
the trial needed to be rethought. One of the most important results are the requirements 
for a real environment usage of the services. When using it in uncontrolled environments 
many problems are likely to appear, which need to be solved and fine-tuned on a case-
per-case, since no set-up is the same one (e.g. due to influencing 
environmental/infrastructure conditions like surrounding noise, etc.).  
One of the options discussed in the consortium was to ask for project prolongation. 
However considering our understanding of the letter from the European Commission, as 
well as a lack of anticipated benefits of a prolongation, the majority of partners voted 
against this. An alternative option chosen, is revision of the trials and adaptation of the 
methodology for the trials and the evaluation. Therefore we adapted the methodology and 
took these first roll-out findings into account. The new direction means more concentration 
on a qualitative evaluation (which was also suggested in the second project review), in 
order to understand the real life issues related to the proposed services better. This means 
that fewer users than what was described in the DoW are involved over a shorter time 
period, but observe the participants closer and deeper. In fact, this was also one of the 
suggestions of the last review and it will give benefits to the project. On the other hand it is 
not possible to monitor all the indicators (quantitatively) to full extent, but better qualitative 
results gave insights to the most important indicators (to be fed into the exploitation 
planning as well). Limited quantitative measurements with questionnaires have been 
performed. This new methodology is described in more detail in paragraph 2.3.4. 
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The start of the second roll-out involved initially 12 elderly of MRPS and 15 elderly of Orbis 
but 11 elderly of MRPS and 8 elderly of Orbis finished all measurements (0-1) with above 
mentioned services during October and November 2016. Also 12 (in)formal caregivers 
from Orbis and 14 formal caregivers from MRPS were involved in the second roll-out. 
Insight on overall technical difficulties of the first roll-out from Miraculous-Life WP5 
perspective: 
The final decision on which hardware (workstation and tablet) had to be used was made 
too close to the beginning of the first roll-out. In the case of the workstation it was difficult 
to decide early, as the needed hardware system requirements for supporting the KinectV2 
camera and the image processing part behind it were unclear. A trade-off had to be found 
between sufficient hardware power, a reasonable price and by that being able to equip 
enough end users with the necessary hardware. 
After a decision was made regarding the tablets, it was found that those tablets were 
actually not available anymore for purchase. When switching to a different tablet model, it 
had to meet the Miraculous-Life systems requirements regarding screen size, front camera 
capabilities for facial emotion recognition, good microphone for picking up speech 
commands, not too heavy, good energy management, Android OS version etc. These 
findings need to be taken into account for future exploitation of the overall Miraculous-Life 
system as well. It may be expected that the performance of tablets on the market will 
improve and help in this context. 
Unfortunately, as it is expected in a research project, some technical issues only appeared 
when the system was used and tested by real end users in real conditions. Some of those 
issues were not strictly service related, but had a broader influence on the whole system 
performance and stability. Such “show stopper” issues were considered as being so 
severe that the trials should not be continued until they were fixed. As a result, the field 
trials had to be paused in between a few times, until these “show stopper” issues were 
resolved and fixed by the technical partners. 
For example, it was found that in a noisier environment the sensitive Kinect microphone 
would pick up random noise that would be recognized by the speech recognition engine as 
a speech command, thus causing unpredictable system behavior at any state of the 
interaction dialogue. This was particularly disturbing for elderly when certain service 
opened up in front of them even though they have not said anything. By solely switching to 
the tablet microphone as speech input channel, this problem was fixed. Apart from that, 
the quality and effectiveness of the used speech recognition engine from Microsoft 
depended very much on the spoken language. English language had a much better 
recognition rate than Dutch or French, which was unfortunate since the elderly would 
mainly speak Dutch and French in the Netherlands’ and Switzerland’s residential homes, 
respectively. Therefore, the speech recognition rate when the elderly were interacting with 
the system was not as high as required in order to reach a satisfying quality of interaction 
and would eventually lead to frustration due to repeating the intended request over and 
over again. For example, consider requesting the contact service via speech by saying 
“Open Contacts”, yet the speech recognition engine recognizes “Open Clock”, thus the 
dialogue manager would open the clock service instead of the requested contact service. 
Similarly, the recognition rate in the French prototype was insufficient to ensure a 
satisfying interaction between the user and the machine. That’s also why users in MRPS 
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preferred to interact by touch rather than by speech. It can be expected that future 
versions of speech recognition technologies and products will work much better. 
There were also problems within the Miraculous-Life system that led to system hangs or 
an unresponsive user interface. All issues faced by the end users and their caregivers 
were submitted to an issue tracker system, so that every technician and developer could 
get assigned to their responsible tasks. The “show stopper” and “must have” issues were 
mostly resolved within a couple of days, but ultimately caused a delay of the field trials and 
a new procedure for the field trials was agreed on within the consortium. But the 
developed services were intensively tested by experts and elderly in between. 
The goal of providing a natural way of interaction with a virtual support partner was an 
ambitious one, and it is evident that there is still room for improvement in the exploitation 
phase. For one, the dialogue manager could be improved with its capabilities of facilitating 
a dynamic, natural interaction in a human like sense. Currently, every dialogue workflow in 
the system had to be scripted manually; including both the acceptable user input phrases 
as well as the answer from the system at every state. More specifically, at every state of 
the dialogue the user had a limited set of speech options available that the system would 
be able to recognize, except for some “global” input phrases like “Help me” for emergency 
cases. In fact, while it is possible to add an arbitrary amount of possible user input phrases 
for e.g. opening the clock service (in order to provide the end user a more natural like 
feeling of interaction), this approach comes at the cost of an increased level of 
ambiguousness. This means that the chance of misinterpreting a vocal command 
increases with the amount of possible commands to trigger an action, thus creating a lot of 
unintended actions of the Miraculous-Life system due to a misinterpretation of the speech 
recognition engine. In the end an extensive list of possible input phrases for every state in 
each dialogue workflow was provided by the end users in order to enhance the feeling of 
interacting in a natural way with the avatar. 
It became obvious again that extended professional tests sufficiently ahead of the field 
trials for significant time span are critical. Maybe this was underestimated a bit and the 
period was shortened by more challenging module refinements. Those tests must be 
performed as much as possible in the same conditions as the field trials will take place, 
preferably in apartments, but are performed by professionals. It can be improved to 
foresee any challenges that might delay the start of the field trials beforehand since delays 
and pauses of the trials lead to reduced interest in testing by the trial participants. A back-
up plan is that the services running fine are tested in between by the care experts and 
older adults in between to keep them engaged. 
From the project goal’s perspective, it might have been a better choice to even reduce the 
overall amount of services and to put more emphasis on providing a better performance 
system with which the elderly are able to interact independently over a longer time period 
(with minimum supervision from professionals). In fact, the current Miraculous-Life system 
is a complex prototype, incorporating many different components from various distinct 
technology fields, and as such needs to be further developed, refined and shaped towards 
a usable product. 
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2.3.2 Setting  
Orbis, concerning Orbis the trials were held in two care centres namely Hoogstaete and 
de Egthe. Orbis Hoogstaete, is an elderly home which is situated in the city of Sittard-
Geleen, the Netherlands. Orbis de Egthe also an elderly home, is situated in the 
municipality of Echt-Susteren, about 15 kilometres north from Sittard. The municipality of 
Echt-Susteren is more rural then the city of Sittard. 
Orbis Hoogstaete and de Egthe are both part of the Orbis Medical and Healthcare group in 
the province of Limburg, The Netherlands. 
Orbis Hoogstaete is divided in an elderly home (106 clients), small scale living (46 clients) 
and three apartment blocks (80 clients independent living/homecare and elderly home). 
The elderly home and small scale living are controlled and supervised environments with 
24/7 availability and presence of staff. Care in the apartment blocks is divided in homecare 
on demand and 24/7 care like an elderly home. 
Orbis de Egthe is divided in an elderly home (111 clients), nursing home geriatric and 
somatic (85 clients) and apartments for independent living (57 clients). The elderly and 
nursing home are controlled and supervised environments with 24/7 availability and 
presence of staff. Care in the apartment blocks is divided in homecare on demand and 
24/7 care like an elderly home. All the rooms and apartments are suitable for couples 
and/or singles. 
In both facilities the following person-resources are identified: the staff generally consists 
of (1) nurses, caregivers, domestic workers and members of the animation team. (2) There 
is 1-3 member(s) of the animation team which is specially trained in guiding elderly to use 
“technical” devices. Because of our experience in earlier projects we have special weekly 
group activities for elderly in using technical devices like computers, tablet PCs and smart 
phones. These groups are in cooperation with students from the nearby high school. This 
structure is also available for the training and instructing the participants of the Miraculous-
Life project. (3) Technical assistance by a local Orbis ICT-employee is arranged structural 
during the week and on request and there will be assistance from one of the technical 
project partners, especially Noldus and AIT. Furthermore, a lot of staff members and all 
the members of the animation team have, because of earlier experiences, a lot of 
knowledge in assisting elderly in using technical devices but they need to be trained and 
instructed for this projects and used technologies.(4) For medical advice, within the 
Miraculous-Life project, there is the physician specialist elderly care available to advice 
during the lifetime of the project and also during the trials 
From technical perspective Orbis Hoogstaete and de Egthe are fully equipped with WiFi 
access in the elderly and nursing home and small scale living. Clients from the apartment 
blocks have sometimes their own WiFi. Therefore, for the clients in the apartments blocks 
who don’t have WiFi connection we provided them with internet connection, during the 
project.  
The trial is performed in both apartment blocks and elderly homes (Hoogstaete and de 
Egthe). For the trial phase, systems were installed in the elderly apartments. Three of 
these elderly of Hoogstaete participated in the first rollout phase. The others 12 (4 of 
Hoogstaete and 8 of de Egthe) joined the trial in the second rollout phase. Thus a total of 
15 elderly participated in the trial. Moreover, 5 elderly decided to withdraw from the trial 
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just before the zero measurement of the second rollout phase because they found the 
system too intrusive once it was placed in their apartment and 2 elderly after the zero 
measurement because of cognitive health problems (mild dementia). Thus, eight elderly 
participated to the Orbis second rollout phase of the trial for all measurements.  
The rooms of the elderly in the elderly home (which will be used during this project) have 
an average size of 24 square meter and consists of 3 rooms: a living room including a 
small open kitchen, a bedroom and a bathroom. 
The apartment blocks of Orbis Hoogstaete and de Egthe have an average size of 50-60 
square meters and consist of a living room including an open kitchen, two bedrooms, a 
bathroom and a balcony.  
The plan and description of the Hoogstaete apartments can also be found in the D6.3 Pilot 
setup and deployments. 

 
Orbis Hoogstaete – Elderly Home 

 
Greenpark, Springfield, Silverstaete – Care Apartments 

Figure 1. Orbis Hoogstaete Pilot Trial Sites 

 

 
Figure 2. Elderly home and care apartments Orbis de Egthe 
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Figure 3. Care apartments Orbis de Egthe 

 

 
Figure 4. Nursing home Orbis de Egthe 

 
 
 
  

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOb0wJCAsMgCFYi1GgodMMUJFg&url=http://www.linssen-behangersbedrijf.nl/projecten2.htm&psig=AFQjCNEmPMnliI1T7KlDdaL96kBa6yJvzQ&ust=1444294901917624
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCN_nsaSAsMgCFQvXGgodo2QGEw&url=http://www.architectenaandemaas.com/nl-nl/project/39/157/87/verpleeghuis-de-egthe.aspx?archid=32&psig=AFQjCNE_P3BUeaDoZRdljB18TLN0U09QoQ&ust=1444294974523289
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MRPS  
Founded in 1849, the Maison de Retraite du Petit-Saconnex (MRPS), is one of the oldest 
and largest elderly care institution in the canton of Geneva, Switzerland. 
MRPS is the only institution in the Geneva canton offering to its clients the possibility to 
preserve and support their independent-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 a high quality nursing home (Etablissement Médico-Social, EMS) 
and specialized residences. The nursing home hosts 196 residents who required continual 
nursing care and have significant difficulty coping with the required activities of daily living, 
while the specialized residences host and support 220 residents to their independent 
(Colladon Residences) and semi-independent (Trembley Residences) needs. 

 
Figure 5. MRPS: general view 

 
Note that the target group of the Miraculous-Life project is composed of elderly living in the 
Colladon residence; and represent a group of elderly living alone at home, in independent 
homes, being healthy and physically, mentally and socially active. 
The Colladon Residences (Les Frênes, Les Glycines, Les Hortansias) consist 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. The plan of the apartments can also be found in 
D6.3 Pilot setup and deployments – see also Figure 6. In the Colladon Residences, 
homecare assistance is available on demand, 7 days a week. The staffs consist primarily 
of nurses, nursing auxiliary and domestic workers. 
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Figure 6. MRPS: apartments in the Colladon Residences 

The following person-resources are identified: (1) the nursing staff, (2) the animation team, 
(3) the “service to the residents” team, (4) consortium partner UniGe, (4) the ICT 
department of MRPS. The members of the nursing staff, “service to the residents” and 
animation teams, participated during both the pre-trials and the final trial as a secondary 
end-users. The ICT department of MRPS and the consortium partner UniGe were involved 
in the set-up of the Miraculous-Life system during both pre-trials and trial installation in the 
apartments. 
For the trial phase, twelve systems were installed in the elderly apartments. Five of these 
elderly participated in the first rollout phase. The others seven joined the trial in the second 
rollout phase. Moreover, an elderly decided to withdraw from the trial just before the 
starting of the second rollout phase because of an injury – fall. Thus, eleven elderly 
participated to the MRPS second rollout phase of the trial for all measurements. The 
Miraculous-Life server was also installed in a UniGe server room, ensuring the security of 
the data collected during the trial phase. 
During the first part of 2016, an internet connection was provided in the Colladon 
Residences through a coax cable (5 Mbps in download per user, which was extended to 
10 Mbps in October 2016). During the controlled trials, internet connection was provided 
via a 4G sim-card, ensuring a faster connection – reaching also 30 Mbps in download. 

2.3.3 Population   
The target group of Miraculous-Life (defined to be 65+ years old and older), is the big 
group of elderly with light related physical or cognitive ageing related degradations who 
live alone at home and can find pleasure and relief in getting help or stimulation to carry 
out their daily activities. All the elderly participating in the study will be recruited voluntarily 
based on the following inclusion criteria: 

• Expression of interest in the project. 
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• Belonging to the “young old” (over 65 years old) or “older old” age groups (over 80 
years old). 

• Living alone in independent homes (Colladon Residence, MRPS; apartment blocks 
of Orbis: Silverstaete, Springfield, Greenpark and apartments of de Egthe, Orbis) or 
in the assisted living facilities (Orbis Hoogstaete and Orbis de Egthe). 

• Being healthy and active (physically, mentally and socially) at the time of the study. 

• Not using a wheelchair inside the home (as this would interfere with the setup of the 
devices). 

• Signed a consent form after being informed. 
The elderly participating in the study will be categorized according to their ICT aptitudes 
and skills, age, gender, profession and nationality. 
Furthermore, secondary end-users (formal and informal; N=26) participated in the project: 
members of the animation team, care coordinators, nurses, nursing auxiliary, “service to 
the residents” team, family of the resident, and the physician specialist elderly care. 
The trial was carried out in a supervised controlled environment in the apartment of the 
elderly. 27 elderly (12 MRPS, 15 Orbis) were recruited for trial, including elderly (primary 
end-users) living in the assisted living complex and in the care apartments. A similar 
number (N=26) of secondary end-users was also recruited working in the assisted living 
complex and in the care apartments. Prior to the user testing phase, the elderly provide 
informed consent by agreeing to participate and signing an informed consent form. These 
documents can be found in the deliverable 6.2. Technical support during the trial was 
ensured by technical partners, as stated in the deliverable 6.3. 

2.3.4 Primary end-users testing 
As described in paragraph 2.3.1 the trials are performed in a controlled environment; 
meaning that the use cases were tested with the investigator, in the participants’ 
apartment (maximum two hours per visit). The researcher guided the elderly by proposing 
short tasks, supervised and helped as necessary. The investigators made sure that the 
scenarios were handled but also stimulated a natural way of interaction; letting participants 
use the preferred and wanted services. A coding grid was used in order to collect and note 
qualitative data during the testing session. In addition, a zero measurement and a final 
measurement (questionnaires and interview) were performed (see table 1). 
 

Table 1. Content per session 
Session Content  

First session 2 hours of user testing (individual testing) 

Second 
session 

2 hours of user testing (individual testing) 

Zero 
measurement 

elderly group: individual questionnaire + interview  

Fourth session 2 hours of user testing (same use cases tested in the first session, individual testing) 
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Fifth session: 2 hours of user testing (same use cases tested in the second session, individual testing) 

Final 
measurement 

elderly group: questionnaire + interview elderly  Final measurement, caregiver group: focus 
group (can be performed at any moment during the trial, and several times in order to have 
the number of caregivers needed) 

 
In MRPS and Orbis, overall four testing session were planned and performed with all 
elderly. In each testing session, a caregiver/investigator guided the elderly during the use 
of the system, following the procedure described below. In each testing session, ten use 
cases were planned to be tested. Moreover, in both MRPS and Orbis, we could not always 
test all the ten use cases planned in each testing session. The major reasons were the 
following: 

1. From time to time, we encountered stability/bugs problems, which took time to be 
solved. When technical issues appeared, only part of the services planned to be 
tested in a specific session could actually be tested within the time available; 

2. Some users wanted to use the system in a more spontaneous way.  The 
investigators let also them to use the system in a spontaneous way. For instance, at 
the beginning of the testing phase, participants generally wanted to check the 
messages received by the others participants, even if this was not planned in the 
testing session. Thus some of the use cases were ‘over-tested’ because they users 
wanted spontaneously to test (and re-test) them. This provided also a nice indicator 
of “willingness to use” for the related services, but also subtract time to test all the 
planned use cases. 

3. Some of the users verbalized a lot during the testing phase, which allowed us to 
collect more qualitative data but also gave less time to perform all the planned use 
cases. 

4. Some of the users were slower than others in understanding how the system and 
the services work (especially the new users that did not participate in the first 
rollout). Those participants generally did not have time enough to test all the 
planned use cases during the testing session. 

 
In Orbis the researcher went back to the apartments to test the use cases that could not 
be tested during the session separately. The use case that could not be tested was 
automatic object location assistance since this did not work. 
 
FIRST AND THIRD TESTING SESSION 
INVESTIGATOR PREPARATION FOR THE TESTING SESSION 

• For the first and third testing session the researcher had access on the caregiver UI 
and the investigator UI 

• Before the starting of the testing session, the investigator added an activity in the 
agenda of the elderly via the CGUI. During the test, the elderly will be asked to 
delete this activity created by the investigator. 
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• Before the starting of the testing session, the investigator wrote a message to the 
elderly via the CGUI. The elderly is asked to answer back to the investigator. 

• Via the investigator UI, the investigator triggered the following use cases: (1) the 
user come back after an activity, (2) the dangerous object locator, (3) missed 
appointments, (4) emotion recognition use cases. 

SCENARIO AND TASKS 

Use case 2.3.1 Agenda 

• Task: “Please create a social activity by using your agenda. Invite a friend to your 
activity”. 

• Task: “Please remove the activity [name of the activity] planned for today in your 
agenda” [Note that this activity was previously added in the CGUI by the 
investigator. The investigator will explain to the participant that this activity was 
added for testing purposes. The user is free to delete one of the activities he/she 
previously created]. 

Use case 2.3.2 Events/Group activities 

• Task: “Please check the animation activities proposed for today and tomorrow. 
Subscribe to one of these group activities. If needed you can also ask to Mary to 
read the activities.” 

Use case 2.5.3 Social bonding – the user come back after an activity 

• Task: “You just come back from an activity. Did you appreciate the activity? Please 
answer to Mary” [This use case is manually triggered via the investigator UI]. 

Use case 2.1.2 Message system 

• Task: “Please check some of the messages you received. Donato Cereghetti sent a 
message to you. Please read it and answer back to him!” [message written by the 
investigator via the CGUI. The user is also encouraged to answer to a friend that 
wrote to him/her] 

• Task: “Please write a new message to one of your friends.” 
Use case 2.1.1 Contact list 

• Task: “Open the “Contacts” services in order to access to the details of your friend 
‘Inge Jochem’. You want to visit Inge. Please check where she lives.” 

• Task: “Use the contact list in order to call one of your friends.” 
Use case 2.2.5 Dangerous object adviser 

• Task: “The system just recognized an object at the ground which could be 
potentially dangerous. Wait for the advice made by Mary, and move the object in a 
safer place” [This use case is manually triggered via the investigator UI].  

Use case 2.5.3 Social bonding: missed appointment 

• Task: “This morning you didn’t react to an appointment reminder. It was a social 
activity organized by a friend. Please communicate to Mary that you forget to 
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participate to the activity and write a message to your friend to apologize yourself” 
[This use case is manually triggered via the investigator UI]. 

Use case 2.2.7 Call for help 

• Task: “You are suffering from a strong headache. Use the service “emergency” in 
order to ask help to your caregivers.” 

Use case 2.5.3 Social bonding – emotion recognition 

• Task: “Mary sees you are feeling bad. She wants to propose you something that 
could make you feel better. Please, listen to her suggestions” [If one of the three 
use cases related to emotion recognition is not triggered, the investigator will trigger 
one of them manually at the end of the trial test]. 

Use case 2.2.2 Mode of the system 

• Task: “The test is now finished; you can switch off the system if you want. I would 
like now to ask you some question about the services we tested together”. 

SECOND AND FOURTH TESTING SESSION 
INVESTIGATOR PREPARATION FOR THE TESTING SESSION 

• For the second and fourth testing session the researcher had access on the 
caregiver UI and the investigator UI 

• Before the starting of the testing session, the investigator wrote a notification (e.g. 
“joke of the day”) to the elderly via the CGUI (see use case 2.3.5). 

• The starting of the testing session, the investigator tagged the keys of the elderly 
with the coloured key chain provided by Fraunhofer (see use case 2.3.4) 

• Before the starting of the testing session, the investigator added an object via the 
CGUI. During the test, the elderly was asked to delete this object created by the 
investigator (see use case 2.3.4 object Location Assistance and Reminder). 

• Before the starting of the testing session, the investigator added an activity in the 
agenda of the elderly via the CGUI. During the test, the elderly was asked open the 
reminders related to this activity (see use case 2.3.3 appointment reminder). 

• Via the investigator UI, the investigator triggered the following use cases: (1) fall 
detection (if the simulated fall is not detected by the system; see use case 2.2.4), 
(2) medication reminder (see use case 2.1.4). 

SCENARIO AND TASKS 

Use case 2.2.3 Configure VSP speech 

• Task: “Configure the speech of Mary at your convenience”. 
Use case 2.3.5 Notification service 

• Task: “You just received a “joke of the day” from Donato Cereghetti. Please, read 
the notification received” [message written by the investigator via the CGUI] 

Use case 2.5.1 Motivation for Physical Activity + 2.5.2 Physical Activity Service 
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• Task: “Mary thinks you are not doing sufficient physical activity. Please have a look 
on her suggestions and then access to the Physical Activity Service. Chose a video 
and try to do the exercise”. 

Use case 2.2.4 Fall detection 

• Task: “The system just detected that you fall down. Ask help to caregivers” [The 
investigator simulates a fall under the view of the Kinect. This will trigger the use 
case “Fall detection”. In case of non-detection, this use case will be triggered 
through the investigator UI]. 

Use case 2.3.4 Object Location Assistance and Reminder 

• Task: “Please use the object locator software in order to find your keys” [At the 
beginning of the trial the keys of the participant will be tagged with the key-chain 
sent by Fraunhofer] 

• Task: “Please remove the object ‘wallet’ from your list” [Note that this object was 
previously added in the CGUI by the investigator. The investigator will explain to the 
participant that this object was added for testing purposes]. 

• Task: “Add the item “glasses” to the list of the stored objects” 

• Task: “You lost your “glasses”. Ask to Mary to help you finding them” 
Use case 2.1.4 Medication reminder 

• Task: “The system triggers the first medication reminder. Please check it and 
remove the reminder” [this use case will be triggered through the investigator UI] 

Use case 2.1.3 Shopping assistance 

• Task: “Please access to the shopping assistance service in order to add a new item 
in your shopping list”. 

• Task: “If you want, you can send your shopping list to someone”. 
Use case 2.3.3 Appointment reminder 

• Task: “The system triggers the first appointment reminder. Please check it and 
remove the reminder” [this use case is triggered by the activity previously added by 
the investigator in the caregiver UI]. 

Use case 2.4.1 Meal preparation + 2.2.6 Dangerous situation adviser 

• Task: “It’s midday. You want to prepare a meal by using the Miraculous-Life system. 
Please access to the meal preparation service and consult a recipe. After a while, 
Mary will check if you turn off the stoves. Please, confirm to Mary that you turned off 
the stove” [When the user accesses to a meal preparation in the service, the ‘oven 
and stove reminder’ use case is automatically triggered after one minute]. 

Use case 2.2.2 Mode of the system 

• Task: “The test is now finished; you can switch off the system if you want. I would 
like now to ask you some question about the services we tested together”. 
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Questionnaires used in the trial  
A selection of questionnaires (see Appendix C, 6.1b) was used for the trial. The 
constructed questionnaires incorporate elements of standardized and validated 
questionnaires adapted to our system. In detail, pre-trial questionnaires comprise of 
questions adapted from the System Usability Scale (SUS) and User Success Rate (USR) 
[1] [2], which are widely used to assess the usability of a system. Parts of Social Presence 
questionnaires were used in order to measure the realism and the engagement involving 
the avatar system [3] [4] as well as the Perception of the Personality of the avatar by the 
user [5]. Furthermore, WHOQL-BREF [6] questionnaire is used to measure the Quality of 
Life of the elder.  Also the Groningen Activity Restriction Scale (GARS) was included in the 
trial questionnaire which is a non-disease-specific instrument to measure disability in 
activities of daily living (ADL) and instrumental activities of daily living (IADL). It was 
developed in studies of Dutch samples consisting of elderly or chronically ill people. The 
psychometric properties of the GARS demonstrated in these studies were highly 
satisfactory [7]. The Almere model [8] of technology acceptance which is specifically 
developed to test the acceptance of assistive social agents by elderly users and widely 
tested by Heerink et all was also included in the trial questionnaire.  
In order to assess the effectiveness of the avatar as a tool in terms of its appearance and 
the users’ perception in interacting with it, the Godspeed questionnaire was adopted [10]. 
The Godspeed questionnaire is a validated measurement of the perception of the user in 
interacting with a robotic or a virtual character. Godspeed consists of five parts that assess 
i) anthropomorphism, ii) animacy, iii) likeability, iv) perceived intelligence and v) perceived 
safety. In the context of Miraculous-Life this tool allows us to examine any problems with 
the behavior and/or the appearance of the avatar and how these affect the interaction of 
our users with it. 
 

Table 2. Questionnaires used in the trial zero measurement and final measurement 
Questionnaires trial (see detail Del 6.1) Zero measurement  Final measurement 

System Usability Scale   

Motivation in Using the system Scale   

System Usefulness   

Avatar    

User satisfaction   

Quality of life   

Moral Aspects   

GARS    

Social Interaction   

Almere Questionnaire   

Godspeed Questionnaire    
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Open questions used in interview with elderly in the trial  
In the zero and final measurement open questions were asked on: 

1. Do you feel more motivated to carry out your daily life than without the system?”  
2. Do you think the system is useful? Yes/no and why?  
3. Are you satisfied with the services? If not what should be changed?  
4. Are you satisfied with the avatar? If not what should be changed?  

In the final measurement extra questions were asked on:  
5. Using the system enhances your effectiveness on the carrying out of your daily life?  
6. Using the system enables you to accomplish your daily tasks more easy?  
7. Is the interaction with the system clear and understandable?  
8. Is Mary a good companion? Why? 
9. Does Mary understand your emotions? Do you have some example? 
10. Is Mary empathic? Do you have some example?  
11. What is the potential of the system in increasing in carrying out daily activities? 

Increasing quality of life?  
12. What is the potential of the system in increasing social interaction?  
13. Would you pay to use the Miraculous-Life system? Yes/now? When yes how much? 
14. Would you use the system after the Miraculous-Life trial? Yes/now?  Why?  

 

2.3.5 Secondary end-users testing 
Focus groups were held with (in)formal caregivers per location per institution (MRPS, 
Orbis (Hoogstaete & Egthe). The focus groups started with a 30 minutes of presentation of 
the Miraculous-Life system and were then set up by 30 minutes semi structured 
discussion.  

Questions that guided the focus groups were: 

1. What do you think of the avatar solution proposed in the Miraculous-Life 

system? 

2. What should be the role of the avatar? What should be the role of robots in the 

care context? 

3.  Is the Miraculous-Life system useful? For what population? 

4.  Could the system reduce caregiver stress? Could reduce the workload? 
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5. What degree of autonomy is required to use the Miraculous-Life system? Could 

the system stimulate the users to remain longer active? Could the system 

increase the number of daily activities performed by the elderly? 

6. Could the system improve the way the elder is carrying out daily activities at 

home? 

7. Could the system reduce the number of support alerts? Could the system 

reduce the care demand? 

8. Could the system reduce the care costs? 

9. Could the system improve the quality of life of elder? 

10. Could the system increase social interactions in elderly? 

11. The Kinect is a tool that can automatically detect falls, find personal objects at 
home, detect dangerous objects on the floor and detect emotion from poses. Is 
this system ethically acceptable? 

 

2.3.6 Observations and field notes  
The elderly were requested to openly express their thoughts, observations, feelings, and 
comments to the evaluator during the controlled supervised testing. This is known as the 
Think Aloud method [see 6.1b], which enables the evaluator to capture the thinking 
process of the user. The evaluators were instructed to provide assistance only when 
absolutely needed and keep notes on what was happening and what was being said 
during each task.  
Some of the elderly expressed concerns or had questions during the trial period and 
communicated  these to caregivers that took field notes of these events  

2.4 Changes in the trial measurements compared to 
deliverable 6.1b  

Due to the fact that the trial could only be done in a controlled environment due to stability 
and technical challenges with the Miraculous-Life system and due to the fact that elderly 
could not use the system autonomously (over a longer time period) there are changes in 
the proposed in the methodology D6.1. See below the changes. The main focus will be on 
qualitative instead of quantitative measurements due to the small  sample of elderly 
participants  in the trial and the short duration of the trial.  
 
OBJECTIVES AND INDICATORS 
Objective1: Stimulate and motivate the elder to remain longer active at home 

Obj 1.1 Average time spent by the elder to make use of different services 
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Quantifiable Success Indicator: the average time spent by the elder to make use of 
different services should be decreased from the beginning till the end of the project 

by 60%. 

• Review of D6.1: Automatic measurements proposed in D6.1 (analytics related to 
the use of the system) cannot be performed due to the change in setup of the trial. 

• Measurements: this indicator cannot be measured. 
 

Obj 1.2 Motivation of the elder in using the system 

Quantifiable Success Indicator: The motivation of the elder in using the system 
should be increased from the beginning till the end of the project by 80%. 

• Review of D6.1: Automatic measurements proposed in D6.1 (analytics related to 
the use of the system) cannot be performed due to the change in setup of the trial. 

• Measurements: Motivation in using the system will be measured in (1) each 
session, (2) zero measurement (elderly), (3) final measurement (elderly) 

• Zero and final measurements (elderly): In the zero and final measurements, we 
measured the motivation in using the system as a whole (e.g.: “I intent to use the 
system in the future”, “I predict I would use the system in the future”, “I plan to use 
the system in the future”). In addition, the Almere questionnaire was administrated. 
This questionnaire also includes the scale “Attitude and Intention”, which measure 
general motivation in using the system. Finally, an open question was asked: “Do 
you feel more motivated to carry out your daily life than without the system?” 

• Final measurement (caregivers’ focus group): This indicator will be not measured in 
the focus group. 

Objective 2: Enhance the engagement of the elder in carrying out daily activities at 
home through emotional understanding 

Obj.2.1 Preciseness of elder’s emotional understanding 

Quantifiable Success Indicator: The preciseness of elder’s emotional understanding 
to be improved by 60% from the beginning till the end of the project. 

• Review of D6.1: Automatic measurements proposed in D6.1 (user validation and 
invalidation in the “emotional social bonding use cases”) cannot be performed due 
to the change in setup of the trial. 

• Measurements: Emotional understanding will be measured in (1) each session (by 
the ways of recordings), (2) zero measurement, (3) final measurement (elderly) by 
the way of questionnaires and open questions. 

• Zero and final measurements (elderly): In the zero and final measurements, we 
measured emotional understanding via questionnaires and open questions. 
Questionnaire that will be used: (1) GodSpeed questionnaire, (2) Consortium 
questionnaire (composed of 18 questions), (3) Almere questionnaire (scales 
‘Perceived enjoyment, perceived sociability, social presence) 
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• Final measurements only (elderly): three open questions will be administrated in 
conversation with the elderly: (1) Is Mary a good companion? Why? (2) Do you 
have the idea that Mary understands your emotions? Do you have some example? 
(3) Is Mary empathic in your point of view? Do you have some example? 

• Final measurement (caregivers’ focus group): This indicator will be not measured in 
the focus group. 

• Measurement/taping  of the emotion by Miraculous-Life  partner Noldus 
Manual annotations were created by the caregiver during a session and have been 
done when the emotion of the elderly changes. To simplify this task for non-expert 
coders, the resolution for creating annotations is in minutes (e.g. every 2 or 3 
minutes) since they also have to guide the elderly. The only emotions that should 
be used to create an annotation are: sadness, boredom, anxious (=fear), neutral, 
frustration (=anger) and happiness. To create an annotation, the following 
information is needed: 

• timestamp; is the current time (hh:mm) 
• emotion; one of the 6 emotions mentioned above 
• reason; this is an optional field where the reason for a certain emotion could 

be written down 
 

Due to the simplification for creating annotations, a direct mapping between 
annotated data and system data (automatic recognized emotions) is not possible 
since the resolution of system data is in seconds. Due to the limitations of the trial 
setup, detailed scientific analysis of the system data together with the annotations is 
not possible. 

 

Obj 2.2 Increase the number of daily activities carried out by the elder at home 
Quantifiable Success Indicators: Increase the number of daily activities carried 
out by the elder at home from the beginning till the end of the project by 40%. 

  
• Review of D6.1: Automatic measurements proposed in D6.1 (analytics related to 

number of activities, invitations, videos played, messages and calls) cannot be 
performed due to the change in setup of the trial. 

• Final measurements only (elderly and caregivers): we asked at the end of the trial if 
the system could increase the number of daily activities 

  
Objective 3: Increase the elder’s satisfaction in using the system via a natural and 
intuitive way to interact with the system 

Quantifiable Success Indicator: The satisfaction feeling of the elder in interacting 
with the system to be increased from 45 % at month 24 to 75% at the end of the 

project. 



 

P 

 
 

D6.5  Trial evaluation results 

 

Public Miraculous-Life   
 

24  
 

• Measurements: Users’ satisfaction  measured in (1) each session, (2) zero 
measurement, (3) final measurement by the way of questionnaires and open 
questions. 

• Zero and final measurements (elderly): three questionnaires will be administrated: 
(1) system usability scale, (2) consortium questionnaire (composed of 11 items), (3) 
Almere questionnaire (scale “perceived enjoyment”). In addition, the following 
questions will be asked in an interview setting: (1) Are you satisfied with the 
services? If not what should be changed? (2) Are you satisfied with the avatar? If 
not what should be changed? (3) Is the interaction with the system clear and 
understandable? 

• Final measurement (caregivers’ focus group): This indicator will be not measured in 
the focus group. 

  
Objective 4: Improve quality of life and prolong autonomy of the elder 

Obj 4.1 Improvement in carrying out daily activities by the elder at home 
Quantifiable Success Indicator: Improvement in the way the elder is carrying out 

daily activities at home from the beginning till the end of the project by 40%. 
  

• Review of D6.1: Automatic measurements proposed in D6.1 (analytics related to 
number of activities, number of invitation, time spent in interacting with the system, 
variety of activities) cannot be performed due to the change in setup of the trial. 
Subjective measurements proposed in D6.1 (GARS) make no sense in a controlled 
environment test. 

• Final measurements only (elderly and caregivers): an open question related to the 
potential of the system in term of improving in carrying out daily activities by the 
elder will be asked. Using the system enhances your effectiveness on the carrying 
out of your daily life? Using the system enables you to accomplish your daily tasks 
more easy? 
 

Obj 4.2 Number of support alerts needed by the elder in carrying out their daily 
activities reduced 

Quantifiable Success Indicator: Number of support alerts needed by the elder in 
carrying out their daily activities reduced from the beginning till the end of the 

project by 60%. 
  

• Review of D6.1: Automatic measurements proposed in D6.1 (number of alerts 
generated in a weekly basis) cannot be performed due to the change in setup of the 
trial. 

• Final measurement (caregivers focus group): during a focus group with caregivers 
we will ask the potential of the system related to its capacity in reducing the number 
of support alerts 
 

Obj 4.3 Increase of quality of life of the elder 
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Quantifiable Success Indicator: The quality of life of the elder is increased by 40% 
from the beginning till the end of the project. 

  
• Review of D6.1: Subjective measurements as proposed in D6.1 (whoQol-BREF) 

make no sense in a controlled environment test 
• Final measurements only (elderly and caregivers): we will ask the potential of the 

system related to its capacity in increase the quality of life 
  
Objective 5: Provide benefits on the social level of the elder and also improve the 
integrated care processes for elderly care at home 

Obj 5.1 Increase social interaction of the elder with their informal and formal carers 
Quantifiable Success Indicators: Increase the elder social interactions with their informal 

and formal carers from the beginning till the end of the project by 65%. 
 

Obj 5.2 Reduce the care stress 
  

• Review of D6.1: Automatic measurements proposed in D6.1 (number of messages, 
number of calls, number of social activities) cannot be performed due to the change 
in setup of the trial. In addition, subjective measurements as proposed in D6.1 also 
would not make sense in a controlled setting. 

• Final measurements only (elderly): we will ask the potential of the system related to 
its capacity in increase social interaction 

• Final measurement (caregivers focus group): we will ask the potential of the system 
related to its capacity in reduce burden/stress and increase social interaction 

  
Objective 6: Achieve high usefulness of the system for the user through pilots and 
related evaluation and assessment 

Obj 6.1 The elder recognizes technological solutions to be of high usefulness in carrying 
out their daily activities at home. 

Quantifiable Success Indicator: The elder’s rating of usefulness of the system increases by 
75% from the beginning till the end of the project. 

  
• Measurements: Usefulness will be measured in (1) each session, (2) zero 

measurement, (3) final measurement by the way of questionnaires and open 
questions. 

• Zero and final measurements (elderly): usefulness will be measured by the 
usefulness scale (consortium questionnaire). The scale “perceived usefulness” of 
the Almere questionnaire will also info about this indicator. Finally, the following 
questions will also be asked to the participants in the form of conversational 
feedback: Do you find the system useful?  

• Final measurement (caregivers’ focus group): usefulness will also be investigated in 
the focus group with caregivers. 
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3 Results trial Miraculous-Life  
This chapter describes the study population and the six main project objectives and the 
quantifiable success indicators associated with these objectives.  
Per section the objective will be explained and the indicators associated with these 
objectives and the outcomes providing descriptive information (e.g.  mean, sum and 
percentages of the quantitative (questionnaires) due to the small sample and quantitative 
data (interviews elderly, focus groups (in)formal caregivers and observations and field 
notes connected to those objectives. Some of the indicators cannot be met due to 
methodological changes in the trial. Since we used a controlled supervised trial (see 
chapter 2) we could not measure real time unstructured data use during the trial. Due to 
the small sample size and short period of the controlled trail data have to be interpreted 
with caution and cannot be generalised.  

3.1 Study population  
Totally, 19 users participated to this trial till the end: 8 elderly from Orbis, 11 elderly from 
MRPS, 12 (in)formal caregivers from Orbis and 14 (in)formal caregivers from MRPS. 
In Orbis 15 elderly were recruited in the trial. Three elderly participated in the first roll-out 
phase. All participants that used the system during the first rollout phase (June-
September) decided also to participate in the second rollout phase. Another 13 elderly 
joined the trial in the second roll-out phase. From those 5 stopped after the first structured 
session before the zero measurement since they did not like the system in their home (like 
someone is watching them constantly) or the system did not work that well and they 
decided to stop themselves, 2 elderly stopped after the zero measurement since they got 
restless of the system and agitated due to mild dementia problems, 8 elderly had full 
measurements (meaning both zero and final measurements) and thus finished the trial 
(see figure 7).   
In MRPS, 12 elderly were recruited for the Miraculous-Life trial. Five elderly participated in 
the first roll-out phase. All participants that used the system during the first rollout phase 
(June-September) decided also to participate in the second rollout phase. The other seven 
elderly joined the trial in the second rollout phase. Moreover, a participant fell down just 
before the starting of the second rollout phase, and preferred to leave the project before 
the starting of the second rollout phase. Thus, eleven elderly participated in the second 
rollout phase finished the trial and had full measurements (meaning both zero and final 
measurements) (see figure 7). 
 
 
 
 
 
 
 
 

MRPS Orbis 
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1th roll out 

(June- 

September) 
 

 

2th roll out 

(October- 

November) 

 

 

 

 
 
 
 
 
 
 
The main characteristics, health status, knowledge and experience with the computer, 
attitude towards technology of the population are described in the table 3, 4, 5 and figure 
8. 
 

Table 3. Characteristics of the populations 
Question MRPS elderly Orbis 

elderly 
MRPS 

caregivers 
Orbis caregivers 

Amount of participants N = 11 N = 10 N = 14 N = 12 

A1. Gender Female = 73% Female = 60% Female = 80% Female = 84% 

A2. Age 
Mean = 84,1 

SD = 3,5 

Range 79-90 

Mean = 84,3 

SD = 8,2 

Range 65- 92 

Mean = 56,3 

SD = 6,2 
Mean = 45,5 

SD = 5,6 

A3. Profession Pensioner Pensioner 

6 members of the 
“Service to the 
resident team” 

5 formal 
caregivers 

Nurses = 66,6% 

members of the 
animation team= 25% 

Family (informal 

5 elderly  3 elderly  

12 elderly 
recruited 

15 elderly 
recruited 

+ 7 elderly + 12 elderly 

5 elderly           
(stopped) 

8 elderly (0-
final 

measurement) 

1 elderly 
(stopped) 

11 elderly        
(0-final 

measurement) 

10 elderly        
(0 

measurement) 

2 elderly           
(stopped) 

Figure 7. Population scheme 1th and 2th role out of the trial 
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(nurses, nurses 
auxiliary and a 

care coordinator) 

3 members of the 
animation team 

caregiver) 8,4% 

ADL dependency GARS-4 
Scale 

(Scale min.= 11 

Scale max. =  44) 

ADL dependency GARS-2 
Scale* 

(Scale min.= 0 

Scale max. =  11) 

Mean = 14,2 

SD= 1,6 

 

Mean= 10,7 

SD= 0,5 

Mean =30,5 

SD= 9,8 

 

Mean= 5,9 

SD=2,7 

X X 

HDL dependency GARS-4 
scale 

(Scale min.= 7 

Scale max. =  28) 

HDL dependency GARS-2 
scale* 

(Scale min.= 0 

Scale max. =  7) 

Mean = 9,3 

SD= 1,3 

 

Mean= 6,6 

SD= 0,5 

Mean =23,4 

SD= 5,1 

 

Mean =1,9 

SD= 1,7 

X X 

Tot dependency GARS-4 
scale 

(Scale min.= 18 

Scale max. =  72) 

Tot dependency GARS-2 
scale* 

(Scale min.= 0 

Scale max. =  18) 

Mean = 23,5 

SD= 2,2 

 

Mean= 17,3 

SD= 0,8 

Mean =53,4 

SD= 13.5 

 

 

Mean =7,4 

SD= 4,0 

X X 

• Gars 2 is dichotomous meaning score 1,2,3 is independent = 1 and 4 is dependent =0. 

• ADL meaning Activities of daily life and HDL household activities of daily life   

 
In Orbis the youngest elderly is 65 and the oldest 92 with a mean of 84,4 with more female 
than male residents. In half of the ADL activities (Gars items =11) they are still 
independent. In HDL they are more dependent (only 2 items independent on average). 
Overall, on both HDL and ADL of the 18 items on average on 7 items they show 
independency.  The residents needed most help in dressing (80%), walking stairs and 
outside (90%), taking care of feet and toenails (100%), preparing dinner (90%), heavy 
household (100%), ironing (80%), make beds (90%), do shopping (90%). 
In MRPS the youngest older person is 79 and the oldest 90 with a mean of 84,1. In similar 
fashion to Orbis participants, females are overrepresented (73%). According to the results 
on the GARS scale, MRPS participants described themselves as being completely 
independent in both ADL and HDL. Note that MRPS participants seem to be more 
independent than Orbis participants are. This difference appeared to be important and 
should be taken into consideration while analysing the results of the trial. MRPS 
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participants needed most help in taking care of feet and toenails (72,7%) and in doing 
heavy household (54,5%). 
Note also that the group of MRPS caregivers is older than the group of Orbis caregivers. 
This difference should also be taken into consideration while analysing the focus group 
results. 
 
Table 4. Health status of the population 

Question MRPS elderly Orbis elderly 

Amount of participants N = 11 N = 10 

Hearing problems Yes 27% Yes 80% 

Vision problems  Yes 36% Yes 60% 

Colour blindness Yes 0% Yes 30% 

Daily medication  Yes 91% Yes 100% 

Memory problems  

(sometimes, often, very 
often and always) 

Never 0% 

Rarely 36% 

Sometimes 45% 

Often 9% 

Very often 9% 

Always 0% 

Never 40,0% 

Rarely 20,0% 

Sometimes 10,0% 

Often 10,0% 

Very often 10,0% 

Always 10,0% 

Concentration 
problems 

(sometimes, often, very 
often and always) 

Never 9% 

Rarely 36% 

Sometimes 54% 

Often 0% 

Very often 0% 

Always 0% 

Never 20,0% 

Rarely 60,0% 

Sometimes 0,0% 

Often 10,0% 

Very often 0,0% 

Always 10,0% 

 
In Orbis most of the elderly have hearing problems (80%), all have daily medication 
(100%) and 40% have memory problems (sometimes to always). 
The health status seems to be better in MRPS than Orbis participants. Most of the MRPS 
participants did not declare suffering from hearing (73%) or vision (64%) problems. None 
of them suffers from colour blindness. Almost every participant take daily medication and 
declare have slightly memory and concentration problems. 
 
Table 5. Knowledge and experience with computer 

Question MRPS elderly Orbis elderly 

Amount of participants N = 11 N = 10 

Have a computer Yes 73% Yes 40% 
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Have a tablet 

Yes 100% 

(55% had already a 
tablet before the 

starting of the trial) 

Yes 100% 

Have a smartphone Yes 45% Yes 20% 

Have internet connection Yes 73% Yes 100% 

Experience with use computer 

No experience 18% 

A little 27% 

Average 45% 

Advanced 9% 

Expert 0% 

No experience 30,0% 

A little 30,0% 

Average  30,0% 

Advanced 10,0% 

Expert 0,0% 

Experience with use tablet 

No experience 9% 

A little 55% 

Average 36% 

Advanced 0% 

Expert 0% 

No experience 0,0% 

A little 50,0% 

Average 50,0% 

Advanced 0,0% 

Expert 0,0% 

Experience with use smartphone 

No experience 55% 

A little 0% 

Average 45% 

Advanced 0% 

Expert 0% 

No experience 80,0% 

A little 0,0% 

Average 20,0% 

Advanced 0,0% 

Expert 0,0% 

Experience with use internet 

No experience 27% 

A little 18% 

Average 27% 

Advanced 27% 

Expert 0% 

No experience 10,0% 

A little 50,0% 

Average 20,0% 

Advanced 20,0% 

Expert 0,0% 

 

In Orbis most of the elderly already had a tablet due to the Co-Living project ( continued to 
use the tablet after the project) and have experience in using it (100% a little to average). 
In MRPS most of the participants (73%) declared having a computer with an internet 
connection. Before the start of the trial phase, half of the elderly had already a tablet and a 
smartphone. MRPS elderly declared having relatively averaged experience with the use of 
technologies; exception made for smartphones. 
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Figure 8. Attitude to technology   
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Figure 8 shows that in Orbis 60% of the elderly are confident in learning new technology 
and using it. 90% have the idea that the more you practice the better you get. Still 30% is 
scared of new technologies and 40% worries about new technologies.  
MRPS attitude concerning technologies is also positive. At the zero measurement, elderly 
are confident to learn new technologies and tend to think that anyone can use new 
technologies if patient and motivated. Most of them strongly agreed with the item “the 
more you practice, the better you become”. Note that in MRPS this questionnaire was 
administered during the zero and in the final measurement. The underlying assumption is 
that the user experience of the Miraculous-Life solution could lead the older persons being 
less anxious about their use of technology – results not analysed in this deliverable. 

3.2 Results objective 1 
 
Objective 1 of the project: Stimulate and motivate the elderly to remain longer 
active at home through a virtual partner support. 
The main aim of this objective is to motivate the elder to remain longer active at home by 
providing human-like support. Motivation will be provided through a VSP that will attend 
the elderly daily activity and safety needs, while he/she goes about his/her normal daily 
life. Daily collaboration and interaction with the VSP will be characterized, like by a real 
partner, by behaviour and emotional understanding, sharing and guidance of executing 
daily activities, which are considered as main factors of motivating elder people to exert 
more effort in executing daily tasks, avoiding thus inactivity and loss of motivation. 
Expected Impact (defined in the DoW of the Miraculous-Life project): Motivating elder 
people to exert more effort in executing daily tasks, avoiding thus inactivity and loss of 
motivation.  
Quantifiable Success Indicator indicated in the DoW of the project:  

1. Average time spent by the elder to make use of different services to be 
decreased from the beginning till the end of the project by 60%. 

To measure this indicator automatic measurements were proposed in D6.1 (analytics 
related to the use of the system). These cannot be performed due to the change in setup 
of the trial. Therefore this indicator cannot be measured by the system itself. 
A learning curve was observed during the trials in both MRPS and Orbis. A learning curve 
was also observed during the MRPS trials with most of the participants. For instance, 
create a new activity in the agenda – which according to MRPS investigators opinion was 
the most difficult scenario to be performed – was easier for most of them at the end of the 
trial compared to the beginning of the trial. At the beginning of the trial, elderly with no 
experience with tablets or smartphones presented difficulties in interacting by touch with 
the system – they tended for example to press vigorously on the buttons, like as they were 
analogic – and in using the keyboard. At the end of the trials, we observed that most of 
them learned how to interact efficiently with the tablet by touch and how to use the 
keyboard in a more efficient and faster way.  
During the trial, elderly in MRPS and Orbis also progressively learned how to navigate in 
the Miraculous-Life system. In general, elderly encountered navigability difficulties at the 
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beginning of the trial. The further they interacted with the system, the better they 
performed. At the end of the trial, most users understood the basic structure of the system 
and could navigate throughout the system with less help from investigators. At the end of 
the trial, some MRPS elderly explicitly said that they had the impression to have learned 
something about the use of Miraculous-Life system and/or the use of Android tablets – e.g. 
“I learned how to write with the keyboard, it’s useful for person that can’t write anymore on 
papers”. Also in Orbis two elderly that used the system a lot could tell how Mary would 
respond in advance. Also the oldest person 92 was able to use the system and navigate in 
the system by herself.  
Other information we used in answering the indicator were observation and items of 
questionnaire usability and usefulness. 
 
Table 6. Data quantifying success indicator 1.1. 

Question MRPS elderly Orbis elderly Total  

 Zero  Final  Zero Final  Zero Final  

 N=11 N = 11 N = 8 N=8 N=19 N=19 

1: Questionnaire usability 
Question a10) I needed to learn 
a lot of things before I could get 

going with this system.* 

Mean= 0,5 

SD=  2,2 

Mean= -1 

SD2,1 

Mean= -1,5 

SD=  1,9 

Mean= 0,8 

SD =2,1 

Mean=  -0,3 

SD= 2,3 

Mean= 0,3 

SD2,1 

2: Questionnaire usefulness 
Question 12) The system saves 

me time when I use it.* 

Mean= -1,1 

SD= 1,8 

Mean= -1,2 

SD= 1,8 

Mean= -1,9 

SD= 2,1 

Mean=  -2,3 

SD=0,9  

Mean= -1,4 

SD= 1,9 

Mean=  -1,6 

SD=1,6 

*1&2 Usability and Usefulness scale both use 7 point Likert scale (-3,-2,-1,0,1,2,3,) showing strongly disagree to strongly agree  
 
Focussing on table 6, we can see that overall the elderly respond neutral that they need to 
know a lot of things before they could get going with the system (mean -0,3 to 0,3).  
In Orbis the final measurement shows a small change (mean -1,5 to 0,8) meaning that at 
the moment of the zero measurement they thought they needed less help than at the 
moment of the final measurement this could be due to the system than had some technical 
difficulties during the structured sessions in the trial period. 
In MRPS data, the mean on the A10 question decreased from 0,5 to -1, suggesting that 
elderly perceived that, at the end of the second rollout phase, participants needed less to 
learn before they could get going with the system. This may suggests, again, that primary 
end-users perceived a learning curve. 
Focusing on the item of the usefulness scale overall there was a small change (mean -1,4 
to -1,6) indicating that elderly think that using the system will not lead to time saving during 
the day. In both Orbis and MRPS we see this tendency in the data.  
We wanted to measure the ‘decrease in average time spent by the elder to make use of 
different services’. We could not measure this by log data since we did controlled tests. 
But investigators had impressions during the trial in both MRPS and Zuyderland that a 
learning curve is there (seniors quicker to perform the scenarios at the end). Also the item 
A10 from SUS suggests the same thing. On the contrary, no particular effect on the item 
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from the usefulness questionnaire (C12) but this reflects more that using the overall 
system saves the elderly overall time... 
 
-------------------------------------------------------------------------------------------------------------------- 
The next  Quantifiable Success Indicator of objective 1 is: 

2. Motivation of the elder in using the system to be increased from the 
beginning till the end of the project by 80%. 

To measure this indicator automatic measurements were proposed in D6.1 (analytics 
related to the use of the system) but also could not be performed due to the change in 
setup of the trial. 
 
In the zero and final measurements (elderly) we will measure the motivation in using the 
system as a whole (e.g.: “I intent to use the system in the future”, “I predict I would use the 
system in the future”, “I plan to use the system in the future”). In addition, the Almere 
questionnaire was administrated. This questionnaire also includes the scale “Attitude and 
Intention”, which measure general motivation in using the system. Finally, an open 
question will be asked: “Do you feel more motivated to carry out your daily life than without 
the system?” Results of these qualitative and quantitative measurements are described 
below. 

 
Qualitative results 

 

• Open questions to the elderly? (Orbis, MRPS and both) 
1. Do you feel more motivated to carry out your daily life than without the system?”  

Orbis: overall the elderly indicate that the system does not influence the motivation to carry 
out their daily life at the moment of the trial since they only use the system in a structured 
and supervised way and not want to use it unsupervised since there are technical errors 
and some people find it difficult to work with the system itself (N=4). The population of 
Orbis indicated that they were either to independent or too dependent to let the system 
intervene with their daily life. This could be due to the phenomenon known in literature 
[11][12] that a lot of elderly see the benefit of e-health on the long term but not directly for 
themselves since they do not see the benefit on an individual level and are not used to this 
in their lives yet. Two of the elderly use the physio service every day and like this service 
the most and eventually this will keep us fit they state. They are the only two elderly who 
use the system also unstructured and unsupervised due to the fact that they feel 
comfortable with innovations, tablet, are less care dependent and life by themselves in 
assisted living environment. But the motivation to carry out daily life is not (supported) from 
the system but from the elderly themselves. They are motivated themselves. The elderly 
also indicated that the Miraculous-Life services are also already present in the Orbis 
organisation (tablet to organise activities, personal alarm setting etc.). The elderly would 
be more motivated when they could actually have a real conversation with the avatar and 
that all services would be voice driven. They also be more motivated if the avatar could be 
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more personalised (name, gender, clothes, hair etc.). The elderly that are more care 
dependent and have mild dementia signs do not like to use the system since is makes 
them restless. That is the reason for N=2 of the elderly to drop out of the trial.  
MRPS: Consistently to the results on the questionnaires, most of the elderly during the 
interview indicated that they were not motivated in using the system, and that the system 
could not stimulate them – for the time being – in performing their daily activities at home. 
Most of them, suggested that motivation is low because of technical issues that are still 
present on the system (especially stability and speech recognition issues), e.g.: “Yes I 
would be motivated in using the system… if the system would work better! For instance, I 
added appointments on the agenda, but I did not received reminders” (MRPS2), “For the 
times being, I am not motivated in using the system. If the system would work in the future, 
maybe I would be more motivated in using it.” (MRPS11), “I would be more motivated in 
using the system if the system would be more performant” (MRPS12), “The tablet is not so 
practical, I still prefer use pen and papers, physical agenda and a book for my recipes” 
(MRPS5). 
Most of MRPS users also mentioned (in zero and/or final measurement) that they are not 
motivated in using such a system because they felt independent and they did not feel the 
need to have a system like Miraculous-Life at home: “I am not motivated because I am 
autonomous...” (MRPS9), “I have the impression I can manage my daily activities alone 
without being stimulated… but at the same time memory is decreasing… being stimulated 
by an avatar could be an option. Maybe the system could help me in the future and I will 
be more motivated in using it” (MRPS5), “The system is too basic” (MRPS1), “I am not 
motivated because I am not interested on the services” (MRPS3), “I already have what I 
need… phone and security services are already available in MRPS” (MRPS7), “Services 
are limited” (MRPS11). 
Several users mentioned that the actual generation of elderly is not motivated in using 
technologies. Three of them also think that next generations of elderly would be more 
motivated in using the Miraculous-Life solution: “The system could be more interesting for 
persons that now are 50 years old. Miraculous-Life is not for the actual generation of 
elderly… My generation is not motivated in using technologies” (MRPS6), “I think new 
generations will be motivated to use such a system” (MRPS7), “Elderly today are not used 
to use technologies. This will be for the next generation” (MRPS12). 
Interestingly two elderly (in the final measurement) mentioned that the VSP could play the 
role of “motivator” and stimulate elderly in using the proposed services: “I think that having 
an avatar could motivate elderly in using the system… discussing with an avatar could be 
really engaging” (MRPS3), “The avatar has a potential as motivator/stimulator. If I was less 
independent, maybe Mary would stimulate me and let me be more autonomous” (MRPS7). 
On the contrary, the participant MRPS12 mentioned that “Mary is not persuasive as 
advertising is”. Interestingly, the participant MRPS1 also produced incoherent answers. On 
the zero measurement this user mentioned that she is not motivated to use the system 
because “the system is too much basic” (note that this user has a tablet, pc, and 
smartphones). At the end of trial, this user mentioned that the system could “motivate her 
in performing daily activities”.  

2. Would you use the system after the Miraculous-Life trial? Yes/now?  Why? 
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Orbis:  only one of the elderly say yes to this question at the moment of the trial. The rest 
said no since they are either too independent or too dependent. They would like to have 
personal contact instead of the avatar. Three of the elderly stated that they think when 
they will get more dependent and the system would work well they would maybe use the 
system in the future when it is available in the organisation (three would also pay for it 
(N=1 200 euro one time no monthly payment, N=1 20 euro per month, N=1 120 euro per 
year).  
The reasons mentioned why not use the system are: I do not like the avatar (too much of a 
robot) (n=2), the conversation with the avatar is too limited. I would like to have a more 
natural way of having a conversation. The services are not that interesting since a lot of 
them (agenda, call for help) are already in the institution in another way integrated. They 
miss services like gaming (memory games but also bridge). They all say that they would 
miss the physiotherapist sessions when the trial is over.  
MRPS: Most of the participants (N=7) indicated that they would not use the system as it is, 
at the moment. The main reasons were described above: stability, technical and usability 
issues, the feeling of being too independent and autonomous – and thus the feeling that 
the system does not answer to a real need for the time being. Most of them also indicated 
that they would use the system, once they will be more dependent and/or when the 
system will be more performant. Note that four of the participants would like to use the 
system after the project end. Their reasons were different. Two of them mentioned that the 
relatives would like them to use tablets and smartphones to stay in touch. Finally, two 
users mentioned that they liked the experience of testing innovative systems, and they 
would like to continue this experience again in the future. Similarly, other users mentioned 
that they felt the project as being not finished yet, and they would like to continue it to help 
the consortium to finalize the product. Three MRPS residents mentioned that they would 
pay for having the Miraculous-Life solution at home, provided that the system works 
correctly. One of those participants also mentioned that he would not pay more than 100 
Swiss francs per month for having the system. 
 

• Focus groups (in)formal caregivers 
MRPS: During the focus group sessions, several MRPS members of the animation 
department spontaneously mentioned that a “funny avatar” could stimulate and motivate 
the resident in participating in social activities, provided that all the residents have the 
system at home. 
 
Field notes and observations 

MRPS: one of the services designed in order to motivate the elderly to be physically active 
at home was the physical activity service. Participants were generally interested in this 
service. Some of them said that they would use it but complained about the sample videos 
being too simple and static. Many expressed a desire for more control over the content, 
which should be tailored to their preferences and current level of physical abilities – which 
is also feasible within the Miraculous-Life prototype. Note that simple exercises were 
integrated in the Physical Activity Service under suggestion of the care coordinator, in 
order to reduce the risk of falls or other accident in the apartments. Some of the elderly 
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mentioned that they were satisfied with their current exercise routine and preferred the 
group classes offered by the facility. 
Orbis: In Orbis almost all elderly spontaneously started to talk to Mary and wanted to 
communicate with her. Only due to limited communication possibilities of Mary elderly 
become less motivated for communication and interaction. It seems thus that the concept 
of an avatar as virtual partners could be a solution for elderly only technology for 
communication needs to be improved on the market to also get the measurement who 
underlines this outcome. In Orbis all elderly were motivated to use the physical activity 
services and had a lot of fun with this. They were even more enthusiastic in Hoogstaete 
were they knew the physiotherapist who was in the videos. They did not complain that the 
videos were too simplistic.  
 

Quantitative results  
Table 7. Data quantifying success indicator 1.2. 

Question MRPS elderly Orbis elderly Total  

 Zero  Final  Zero Final  Zero Final  

 N=11 N = 11 N = 8 N=8 N=19 N=19 

1:Motivation 
questionnaire * 

 

Mean= -0,13 

SD=  2,3 

40% 

Mean=  -0,5 

SD=  1,8 

38,5% 

Mean= -0,17 

SD=  2,6 

50,% 

Mean=  -0,5 

SD=  2,7 

37,5% 

Mean= -0,14 

SD=  2,3 

39,4% 

Mean= -0,50 

SD=  2,1 

38,1% 

2:Almere attitude 
subscale 

 

Mean= -0,45 

SD=  0,85 

54,5% 

Mean=  0,00 

SD=  1,82 

25,0% 

Mean= 0,38 

SD=  0,68 

62,5% 

Mean= -0,13 

SD=  1,0 

62,5% 

Mean= -0,11 

SD=  0,86 

57,9% 

Mean= -0,05 

SD=  1,5 

43,8% 

3: Almere  intention to 
use subscale  

Mean= -0,64 

SD=  1,4 

36,4% 

Mean=  -0,73 

SD=  1,2 

18,2% 

Mean= 0,67 

SD=  1,03 

62,5% 

Mean=  0,13 

SD=  1,8 

62,5% 

Mean= -0,09 

SD=  1,4 

47,4% 

Mean=  -0,4 

SD=  1,5 

36,8% 

1: three items concerning motivation in using the system 7 point Likert scale (-3,-2,-1,0,1,2,3,) showing strongly disagree to strongly agree 
* for calculation of % -3,-2,-1,0 = 0 No and 3,2,1 =1 yes  

2: Almere attitude scale is part of the Almere scale based on items 5,6,7 using a 5 point Likert scale (-2,-1,0,1,2)  showing strongly 
disagree to strongly agree * for calculation of % -2,-1,0 = 0 No and,2,1 =1 yes 

3: 2: Almere attitude scale is part of the Almere scale based on items 10,11,12 using a 5 point Likert scale (-2,-1,0,1,2) showing strongly 
disagree * for calculation of % -2,-1,0 = 0 No and 2,1 =1 yes 

   
Overall, the motivation questionnaire shows decreased motivation in using the system 
from zero measurement to final measurement focussing on the means and percentages. 
The attitude scale overall shows a neutral to disagree sign also indicating less motivation 
in using the system. In MRPS the data show a trend from slight disagreement to slightly 
more neutral. In Orbis this is the other way around. Also the intention to use subscale 
shows overall neutral results. Where in MRPS they respond slightly more disagreeing in 
using the system in the next days. Since the trial was supervised and structured this could 
of course affected these results since only 2 elderly of Orbis used the system uncontrolled 
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sometimes (due to more experience in the project and experience with tablet and 
technology). In MRPS, also only 2 elderly used the system under uncontrolled condition 
from time to time. Most elderly only used the system during the supervised structured 
sessions.  
 

 
* 7 point Likert scale (-3,-2,-1,0,1,2,3,) showing strongly disagree to strongly agree 

Figure 9. Items of the Motivation scale total Miraculous-Life sample (n=19) 

 
The data in figure 9 all show the small drop in motivation from the zero measurement to 
the final measurement.  

1)      I intend to 
use the system in 

the future 

2)      I predict I 
would use the 
system in the 

future 

3)      I plan to use 
the system in the 

future 

-3,00

-2,00

-1,00

0,00

1,00

2,00

3,00 Measurement zero Mean Measurement 1 Mean
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*5 point Likert scale (-2,-1,0,1,2) showing strongly disagree to strongly agree * 

Figure 10. Items of the Almere subscale Attitude total Miraculous-Life sample (n=19) 

 
Concerning the Almere subscale attitude items we see in figure 10 that specifically 
question 6 shows the largest change and opposite effect compared to the other 
questions on this subscale this could be since the question using ´my´ life more 
interesting´, the other could be interpret in a more general way. In the zero 
measurement they disagree that the system would make their life more interesting and 
in the final measurement they disagree slightly less.  
Question 7 shows the opposite trend where they think overall it would be slightly less 
good to use the system.  

5)      I think it is a 
good idea to use 

the system 

6)      The system 
would make my life 

more interesting 

7)      It’s good to 
make use of the 

system 

-2,00

-1,50

-1,00

-0,50

0,00

0,50

1,00

1,50

2,00

Measurement zero Mean

Measurement 1 Mean
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*5 point Likert scale (-2,-1,0,1,2) showing strongly disagree to strongly agree * 

Figure 11. Items of the Almere subscale Intention to use total Miraculous-Life sample (n=19) 

            

All items on the scale show a neutral trend. The biggest change overall is question 12 in 
planning to use the system in the next day which is possible due to the fact that it is the 
final measurement and they will not use the system in the next coming days due to the 
end of the trial period. 
Since the trial was supervised and structured this could of course affected these results 
since only 2 elderly of Orbis used the system uncontrolled sometimes (due to more 
experience in the project and experience with tablet and technology). Most elderly only 
used the system during the supervised structured sessions. Therefore, interpretation of 
quantitative data should be careful.  

3.3 Results objective 2 
Objective 2 of the project: Enhance the engagement of the elderly in carrying out 
daily activities at home through emotional understanding. 
One of the main aims of this objective is to improve the engagement of the elderly in 
carrying out daily activities by understanding the elderly’s emotional status (e.g., if the 
elderly is happy, sad, angry, joyful, fearful, scared, neutral, etc.).  
Focus will be given on analysing how the elderly use emotions in real human 
communication while carrying out of their daily activities. The emotional state of the elderly 
provides important information on their needs and allows on one side the provision of 
appropriate adapted support and on the other side comforts them as they feel better 
understood and thus empowering them to continue carrying out their daily activities. 

10)      I think I’ll 
use the system 
during the next 

few days 

11)      I am certain 
to use the system 

during the next 
few days 

12)      I am 
planning to use 

the system during 
the next few days 

-2,00

-1,50

-1,00

-0,50

0,00

0,50

1,00

1,50

2,00

Measurement zero Mean

Measurement 1 Mean
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Expected Impact: The elders feel overall better understood and empowered to continue 
an active life at home. 
Quantifiable Success Indicators indicated by the DoW of the project:  

1. The preciseness of elder’s emotional understanding to be improved by 60% 
from the beginning till the end of the project. 

To measure this indicator automatic measurements proposed in D6.1 (user validation and 
invalidation in the “emotional social bonding use cases”) cannot be performed due to the 
change in setup of the trial. Other measurements which could be performed are:  
• Zero and final measurements (elderly) of emotional understanding via 
questionnaires and open questions. Questionnaire that will be used: (1) GodSpeed 
questionnaire, (2) Consortium questionnaire (composed of 18 questions), (3) Almere 
questionnaire (scales ‘Perceived enjoyment, perceived sociability, social presence) 
• Final measurements only (elderly): three open questions will be administrated in 
conversation with the elderly: (1) Is Mary a good companion? Why? (2) Do you have the 
idea that Mary understands your emotions? Do you have some example? (3) Is Mary 
empathic in your point of view? Do you have some example? 
• Measurement/taping of the emotion by Miraculous-Life partner Noldus 
 
Qualitative results 

• Open questions from the elderly? (Orbis, MRPS and both) 
Three open questions were ask to the elderly (1) Is Mary a good companion? Why? (2) Do 
you have the idea that Mary understands your emotions? Do you have some example? (3) 
Is Mary empathic in your point of view? Do you have some example? 
Orbis: Three of the elderly indicated that Mary is good companion. Mary is a nice 
companion since she is very friendly (N=3). Of these three elderly two use the system a lot 
and are more used to this technology and working with it. All other elderly do not think that 
she is a real companion they rather prefer a real person than an avatar who looks and 
talks like a computer. Although 4 (50%) of the elderly stated that a benefit of the avatar 
could by prevention of loneliness.  When the researcher said why the elderly stated that for 
a population of elderly living alone with less informal caregivers and family and being 
though a bit dependent on care it would be nice that this person could talk to them as a 
companion. Three also stated that maybe in the future when the system would work better 
and they were less independent they would see Mary as a companion. One elderly stated 
that for her she felt like an ‘ice queen’.  
All the elderly stated that in their point of view Mary is not able to understand their 
emotions and therefore were not able to give examples. All elderly think that she is not 
empathic.  One elderly states ‘’ she shows some empathic signs and gestures but these 
are not humanlike. Furthermore one elderly said that ´I know Mary well I also know how 
she will respond which makes her behavior predictive´. They all state that she shows 
emotions but they look not natural to them.  
MRPS: Generally, elderly were positive while speaking about the VSP and suggested that 
she is a good companion. “She is nice” (MRPS1), “She’s not bothering me” (MRPS2), “I 
think she is a good companion. Sometimes she's funny” (MRPS3), “She is sympathetic, 
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she is very kind” (MRPS7), “She is kind. For being a robot, she is good” (MRPS9), “She is 
nice, funny. She is a good guide, I like that she is asking me questions and that she is to 
my disposal” (MRPS11). Critically for this objective, two elderly (MRPS10 and MRPS11) 
mentioned that they had the impression to establish a social bonding with the VSP. 
Is Mary empathic? Some of the elderly mentioned that they felt “cared of”: “she is asking 
me what I need… or what she can do for me… this is empathy” (MRPS7), “she is trying to 
be empathic, her gestures are pretty good” (MRPS10), “she has empathy… for example in 
the morning she asks me ‘how are you doing today’… She cares for me” (MRPS2). 
Moreover, most of the users mentioned that Mary is not empathic. Mary is often perceived 
as being too cold, dry, too much “robot-like”, and too much “schoolmistress-like (term 
mentioned by MRPS9 and MRPS10): “She is not unpleasant, but she is too much robot-
like” (MRPS3 and MRPS4), “She has a rigid face… but this is normal: she is not a human 
being” (MRPS3)”, “Mary can’t be empathic: it’s just a machine! (MRPS6), “She is too 
mechanic, she looks too much to a robot (MRPS11), “She doesn’t express any emotion… 
She is a robot... She does not have a nervous system. For me, touch and sights transmit 
the empathy… I don’t have the impression she was staring at me (MRPS9), “She looks 
quite indifferent, like a poster (MRPS12).  
Can/Should Mary understand the emotion of the user? Some of the users mentioned that 
understanding emotions is potentially a good service: “this could help elderly recognizing 
their own emotions” (MRPS1), “if it work, it could be useful for some elderly” (MRPS2). 
Others elderly raised the question of acceptance of a machine that recognizes emotions: “I 
am not sure this is ethically acceptable that a robot sees my emotions” (MRPS5), 
“recognizing emotions is not her role... I feel emotion recognition as being an intrusion in 
my life… she should not understand my emotions… this is unethical” (MRPS6). Another 
elderly was undecided: “I think emotion recognition has potential for elderly … or maybe 
not. I am not sure if a machine should be able to understand emotions of human being… 
this is going too far” (MRPS7). In any case, most of the elderly does not think that Mary is 
able to understand the emotions of the user: “I think emotion recognition is too difficult for 
a machine and the demonstration was not convincing me. Could she really recognize 
subtle emotions?” (MRPS1), “No, it could not work. I don’t see how can she understand 
my emotions” (MRPS12), “This is not working… during the tests we simulated emotion 
recognition… I don't think it could work. Every person expresses emotions in a different 
way.” (MRPS2), “The expression of emotions is very personal. It could not work... she 
cannot understand my emotions. But this is normal. She is just a machine.” (MRPS5), 
“Once I was feeling bad and I started the Miraculous-Life system. Mary did not relieve my 
discomfort. So, I turned off the machine and I started to paint. I do not think that Mary can 
understand my emotions (MRPS9). Few of them, on the contrary, think that emotion 
recognition could work: “During the tests I had the impressions she can feel my emotions... 
Maybe it was her pitch of the voice?” (MRPS11), “I think she's smart. She feels things. She 
is not stupid. She understands things. For instance, when I am not feeling good, she looks 
worried for me. This is a good job.” (MRPS3), “Yes she can recognize emotions, she 
asked me questions about my emotional state” (MRPS11, probably referring to the social 
bonding uses cases, triggered by the investigator). 
Generally, participants expect to interact with Mary as they do with a human being. Most of 
the elderly mentioned that Mary did not understand efficiently what is said by the user: 
“she’s not reliable, it’s difficult to communicate with her by voice” (MRPS2), “She does not 
understand what I am saying” (MRPS5). Some elderly indicated that having a conversation 
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with Mary was impossible: “During this project, I understood that is impossible to have a 
human-like conversation with a robot” (MRPS9), “Having a dialog with her is not possible” 
(MRPS10). In similar fashion to Orbis results, several elderly also mentioned that her 
behavior and dialogues are completely predictable: “She is repeating the things she knows 
every time” (MRPS5), “her behavior is totally predictable. There is no "surprise”. She is 
programmed to perform A and B, she perform A and B" (MRPS9). Interestingly, an elderly 
that participated in the first and in the second rollout phase (MRPS4) mentioned that the 
dialogues of the VSP were more engaging during the final trial – note that in the second 
rollout phase, five alternative dialogues were implemented for each VSP dialogues. 
According to a participant, Mary should be more passive. Interestingly, the participant 
MRPS5 also mentioned that the behavior of the VSP should be designed based on the 
degree of autonomy of the elderly: the VSP should be passive while interacting with 
independent elderly and directive while interacting with people that are more dependent. 
Three MRPS elderly also mentioned that the VSP represent a benefit for the system: 
“Mary is not empathetic… But the avatar is an added value... Without the avatar, the user 
would be alone with the machine. You added a human dimension to this technology. I see 
your willingness to humanize the system... The avatar completes the auditory with the 
visual” (MRPS12), “The avatar is the added value for this system (MRPS11), “The system 
could also be valuable without Mary. However, by adding Mary, the system gets a 
personality (MRPS2). 
Few of the MRPS participants also indicated that her voice is irritating (MRPS3) or 
monotonous (MRPS1). According to participant MRPS12 “the user can’t feel empathy in 
the tone of her voice”. The participant MRPS3 would prefer a human voice, instead of a 
synthetized voice. Participants with hearing aids found the avatar's default voice too nasal 
sounding and uncomfortably high pitched. They would appreciate being able to choose 
another one. For instance the participant MRPS6 mention that she has troubles in 
understanding the voice of Mary: “Normally, I can’t properly hear females… That is why I 
would prefer a male voice… I could better understand the tone of his voice”. This is also a 
precious result suggesting that elderly should be able to choose the gender of the VSP to 
ensure accessibility. In addition, elderly tended to appreciate the service allowing them to 
change the rhythm of the VSP voice, which should ensure a proper communication 
between the system and the user. This corroborates the results already observed during 
the user needs analysis. Interestingly An elderly mentioned, on the zero and final 
measurement, that she would prefer an older VSP: “It disturbs me that she is young” 
(MRPS5), referring to the ageism. 

• Focus groups (in)formal caregivers (Orbis, MRPS and both) 

Orbis, It was not a question specifically for the focus groups but both groups stated that a 
benefit of the avatar could be that is prevents loneliness due to the companionship of the 
elderly. Although they mention that I must not affect care meaning that when Mary is in the 
house of the elderly therefore a real human caregiver is less needed.  
When the system would work well it could be great if it could detect sadness and 
depression and that it could prevent it by advising activity and social engagement with 
family and friends. 
MRPS: During the focus groups with caregivers emerged different representations of the 
avatar, and its role. First, animators highlighted the benefit of speech input/output solution 
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designed within the Miraculous-Life system: “speech recognition and speech synthesis is a 
good solution for elderly”. According to them, “such technologies could compensate for 
sensory impairments” (i.e. impaired vision). For animators the avatar is “something alive 
completing the services of the system…”. The avatar, according to animators has the 
potential to “catch the attention of the user”, improving thus the quality of the interaction 
with the system. The members of the “Service to the residents” were more critical about 
the concept of having an avatar at home. They fear that such system could make the 
residents “lazy”: “If a resident need information, or want to communicate us something… I 
would prefer to receive him at the reception and not communicate with him via an avatar… 
the risk is that the elderly would not leave their apartment… leaving home is important for 
them… they have to move to stay active… and forcing them to dress… our priority is that 
the elderly does not isolate themselves at home”. According to the members of the 
“Service to the Residents”, emotion recognition risks to remove human contact, which is 
perceived as being a pillar in the context or cares: “you should be careful while designing 
such of tools!” A caregiver also suggested that an avatar and a Kinect, as technological 
solutions, would not be accepted by all elderly: “there are individual differences in age, and 
in culture… some of them might oppose to those technologies”. An animator, on the 
contrary suggested that emotion recognition “it is not necessarily an intrusive technology… 
it’s a next step in technology”. According to him, negative emotions should be taken care 
by human being (nurses) and not by machines, but “a first detection could actually be 
performed by a machine”, validating thus the Miraculous-Life approach. 
Finally, members of the “Service to the Residents”, nurses and animators tended to agree 
on the role of the VSP. Mary should be an assistant, a friend, or a guide: “She should be a 
true and an efficient virtual friend… she should guide the elderly during the daily 
activities… she should not be a formal caregiver… the VSP remains an immaterial tool”. A 
nurse highlighted that the avatar should be an assistant but not a friend: “Mary as a friend? 
This would be bad”. According to the members of the “Service to the resident” team, the 
VSP should primary manage the medications, the activities of the elderly (e.g. “In five 
minutes, a nursing assistant will come here to help you showering”); suggesting again, that 
she should take the role of a personal assistant. 

• Field notes and observations  

MRPS: To simulate emotional understanding, the observer triggered the system's 
behaviour through the investigator user interface. For instance, if "Set User Emotion to 
sadness" was chosen, the system displayed the following message to the user: "Oh 
[participant name], I feel that you're sad. Can I help?" The avatar displayed an 
appropriately sad face. Generally, during the testing of those use cases, participants did 
not believe that the system could understand their emotions; corroborating what was noted 
during the interview. The avatar's expression of concern was generally met with laughter 
and, from time to time, with irony: "Oh, this is so funny, she's worried about me, she's so 
cute!" Interestingly, one person was very adamant that she did not want to show her 
emotions to a robot. Two participants mentioned that the user could easily simulate facial 
expressions, misleading thus intentionally the machine. 
Orbis: Elderly responded that Mary showed emotions in a way that they expected and that 
she would do and they could understand the emotions she showed. They all thought it was 
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nice that she could understand emotions and reflect like on this just like a partner would 
do.  

Quantitative results 
 

Table 8. Data quantifying success indicator 2.1. 
Question MRPS elderly Orbis elderly Total  

 Zero  Final  Zero Final  Zero Final  

 N=11 N = 11 N = 8 N= 8 N=19 N=19 

1:Godspeed  
Mean= 2,9 

SD=  0,69 

Mean= 2,9 

SD=  0,51 

Mean= 2,7 

SD=  0,57 

Mean= 2,7 

SD=  0,56 

Mean= 2,8 

SD=  0,63 

Mean= 2,8 

SD=  0,53 

2:Almere  subscale 
Perceived enjoyment,  

Mean= -0,39 

SD=  0,65 

Mean= 0,43  

SD=  1,7 

Mean= 0,35 

SD=  0,74 

Mean= 0,21  

SD=  1,1 

Mean= -0,08 

SD=  0,77 

Mean= 0,34  

SD=  1,5 

3:Almere  subscale, 
Perceived sociability,  

Mean= 0,59 

SD=  2,8 

Mean= 0,77 

SD=  2,6 

Mean= 0,19 

SD=  1,3 

Mean= 0,09 

SD=  1,6 

Mean= 0,42 

SD=  2,3 

Mean= 0,49 

SD=  2,2 

4:Almere  subscale, 
social presence 

Mean= -0,8 

SD=  0,47 

Mean= -005 

SD=  1,4 

Mean= -1,1 

SD=  0,94 

Mean= -0,98 

SD=  0,96 

Mean= -0,92 

SD=  0,70 

Mean= -0,44 

SD=  1,3 

5:Avatar  
Mean= -0,31 

SD=  1,13 

Mean= -0,59 

SD= 0,92 

Mean= -0,53 

SD=  0,81 

Mean= -0,9 

SD=  1,63 

Mean= -0,40 

SD=  1,0 

Mean= -0,72 

SD=  1,2 

1: 24 items using 5 point Likert scale (see deliverable 6.1 for the scale and items) 

2: Avatar scale composing of 18 items (see deliverable 6.1 for the items) 7 point Likert scale (-3,-2,-1,0,1,2,3,) showing strongly disagree 
to strongly agree 

3: Almere perceived  enjoyment subscale is part of the Almere scale based on items 16 to 20 , 5 point Likert scale (-2,-1,0,1,2)  showing 
strongly disagree to strongly agree * for calculation of % -2,-1,0 = 0 No and,2,1 =1 yes 

4: Almere perceived sociability subscale is part of the Almere scale based on items 26 to 29  using a 5 point Likert scale (-2,-1,0,1,2) 
showing strongly disagree  

5: Almere subscale social presence  is part of the Almere scale based on items  35  to 39  using a 5 point Likert scale (-2,-1,0,1,2) showing 
strongly disagree  

 
Focussing on the questionnaire Godspeed in table 8, we see that most means are lying 
around the average meaning neutral answers overall and for the both organisations 
participating. Overall the mean of the avatar questionnaire shows a neutral slightly 
disagreeing trend. The Almere subscales all show neutral response concerning Perceived 
Enjoyment and Perceived Sociability. The subscale Social Presence is shows a more 
slightly disagreeing trend meaning that the elderly do not imagine the avatar to be a real 
person.  

 
 

Table 9. Data showing items Godspeed of the total Miraculous-Life sample 

  
Measurement 
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zero 1 

 
 

Mean Mean 
 Godspeed I – Anthropomorphism Fake 2,37 2,39 Natural 

 
Machinelike 2,26 2,16 Humanlike 

 
Unconscious 2,26 1,82 Conscious 

 
Artificial 1,68 1,74 Lifelike 

 

Moving 
Rigidly 

1,95 2,00 Moving 
Elegantly 

Godspeed II – Animacy Dead 2,95 2,92 Alive 

 
Stagnant 2,95 3,11 Lively 

 
Mechanical 1,74 1,97 Organic 

 
Artificial 1,84 2,21 Lifelike 

 
Inert 2,89 2,92 Interactive 

 
Apathetic 3,00 2,89 Responsive 

Godspeed III – Likeability Dislike 3,42 3,26 Like 

 
Unfriendly 3,68 3,61 Friendly 

 
Unkind 3,26 3,53 Kind 

 
Unpleasant 3,63 3,58 Pleasant 

 
Awful 3,68 3,58 Nice 

Godspeed IV - Perceived Intelligence Incompetent 3,16 3,03 Competent 

 
Ignorant 2,74 2,87 Knowledgeable 

 
Irresponsible 3,05 3,37 Responsible 

 
Unintelligent 3,05 3,16 Intelligent 

 
Foolish 3,11 3,39 Sensible 

Godspeed V - Perceived Safety Anxious 4,42 4,13 Relaxed 

 
Calm 2,21 1,68 Agitated 

 
Quiescent 2,37 1,97 Surprised 

     

 
Figure 12. Items of the Godspeed total Miraculous-Life sample (n=19) Likert scale 1 to 5 
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Looking at table 9 and figure 12 more closely shows that overall there are no large 
differences in the zero and final measurement. Concerning anthropomorphism the elderly 
see the avatar as less human, more artificial, moving rigidly. Looking at the subscale 
animacy II they see the avatar as more mechanical and artificial. Concerning likability III 
they respond overall more neutral so they either not like or dislike the avatar. Perceived 
intelligence IV is also scored more neutral. Concerning Perceived Safety V, they score 
more relaxed and calm. 
 

 
*5 point Likert scale (-2,-1,0,1,2) showing strongly disagree to strongly agree * 

Figure 13. Items of the Almere subscale Perceived Enjoyment total Miraculous-Life sample (n=19) 

 
Figure 13 shows that looking at Perceived Enjoyment at the final measurement they agree 
more that they find the system enjoyable, like talking to it and doing things with it.  They 
also find it more fascinating in the final measurement. 

 

16)      I enjoy the 
system talking to me 
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system fascinating 
20)      I find the 
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*5 point Likert scale (-2,-1,0,1,2) showing strongly disagree to strongly agree * 

Figure 14. Items of the Almere subscale Perceived Sociability total Miraculous-Life sample (n=19) 

Concerning Perceived Sociability in the final measurement the elderly find the avatar more 
pleasant conversational partner, although they find it less pleasant to interact with.  On the 
questions if the avatar understand the elderly and think that it is nice they respond more 
neutral.  
 

26)      I consider the 
avatar a pleasant 

conversational 
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27)      I find the 
avatar pleasant to 

interact with 

28)      I feel the 
avatar understands 
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29)      I think the 
avatar is nice 
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*5 point Likert scale (-2,-1,0,1,2) showing strongly disagree to strongly agree * 

Figure 15. Items of the Almere subscale Social Presence total Miraculous-Life sample (n=19) 

 

Figure 15 shows that comparable to the results of the Godspeed they see the avatar less 

of being natural, real person- living creature with real feelings. 
 

 
1)      The appearance of the avatar is good. 
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2)      The (style of) movements of the avatar are good. 

3)      The facial expression of the avatar is good. 

4)      The behavior of the avatar is good. 

5)      The interaction with the avatar is good. 

6)      The speech of the avatar is good. 

7)      The avatar looks like a partner who can support me (like a friendly/likable care person). 

8)      The avatar acts like a real human. 

9)      The avatar created a sense of closeness with me. 

10)   I felt close to the avatar. 

11)   I found the avatar to be very detached from me. 

12)   The avatar was very impersonal in its dealings with me. 

13)   The avatar understood what I wanted. 

14)   The avatar understood what I was trying to do. 

15)   The avatar understood my emotions. 

16)   I have positive feelings about the avatar. 

17)   The avatar holds my attention. 

18)   The avatar express emotion in an intelligible way 

* 7 point Likert scale (-3,-2,-1,0,1,2,3,) showing strongly disagree to strongly agree 

Figure 16. Items of Avatar total Miraculous-Life sample (n=19) Likert scale -3 to 3 

 

Figure 16 shows that concerning the behaviour, the interaction and speech (question 4, 5 
and 6) they slightly agree that this is good.  They also slightly agree that the avatar feels 
detached to them and is impersonal in dealing with the elderly (question 11 and 12) at the 
zero measurement but at the final measurement they slightly disagree with this. They 
also slightly agree that the avatar holds their attention (question 17) at the zero 
measurement but with the final measurement this is the opposite. To the question I feel 
close to the avatar (question 10), the avatar acts as a human (question 8) and the avatar 
understand my emotions (15) they more strongly disagree with this.  
 
• Results trials Emotion Recognition (NOLDUS) 
During the trials several datasets were created of sessions with the elderly. A total number 
of 16 sessions were also manually annotated (by the investigator) specifying the emotion 
of the elderly at some point in time. The emotion of an elderly was automatically 
determined by the system using 3 modalities: emotion from facial expressions, speech and 
activity. These modalities were fused together over time (using a time bin of 5 seconds) 
and a weighted average approach (where the factors were distributed in the respective 
order: 0.5, 0.4 and 0.1). The weight factors were chosen based on the knowledge that the 
emotion from facial expressions performs slightly better than emotion from speech and 
that the emotion from activity has a minor contribution. Values both for the 3 modalities as 
well as the fused emotions are normalized and lie between 0 and 1.0. 

  
Below are 2 charts taken from a dataset showing just 1 emotion for the total duration of the 
session in order to be able to spot trends between the automatic detected and manually 
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annotated emotions. The charts contain data for the modalities emotion from facial 
expressions/speech and fused emotion results. 

 

 
Figure 17. Graph of emotion "disgusted" from a dataset created during the trials 

Figure 17 shows low confidence values for the emotion from speech modality. However 
due to the fact that the camera of both the tablet and the Kinect device were not 
functioning in the beginning, values for the emotion from facial expressions are becoming 
available roughly 10 minutes after the session started. Some matches between the 
automatic detected emotion from facial expressions and manually annotated emotions can 
be seen. 
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Figure 18. Graph of emotion "sad" from a dataset created during the trials 

Figure 18 shows high confidence values for the emotion from speech modality while the 
confidence values for the emotion from facial expression modality are generally very low. 
The reason for the latter was because the camera on the tablet was not functioning at the 
time of the session, leaving only the Kinect device as input for facial images. But the 
Kinect device was not be positioned properly, so the detection of facial expressions was 
problematic. The result is very low confidence values for the fused emotions. Also, no 
occurrences of “sad” have been annotated during this session. 
Although depicted in the 2 graphs (17  and 18) above as occurring at the same time as an 
emotion based on a facial expression and emotion from speech, the fused emotion is 
actually created over time incorporating many more samples where the former 2 emotions 
are the result of an emotion detection at an exact point in time. Additionally the graphs 
show a resolution of 1 minute. Precaution should be taken when comparing those 3 
components. 

 
Based on the datasets, we can draw several conclusions: 

1. There are no results for emotion based on activity due to the limited 
experiment setup (which makes the elderly sit passively in a chair behind the 
tablet) 

2. Trends between automatic and manually annotated emotions were not 
detected. One of the reasons is that the number of annotations is too low. 
Another reason is that the granularity of the manually annotated emotions is 
too low (once every N minutes) 

3. Overall the number of matches between the detected emotion for the facial 
expression and the speech modalities is low. From 0 to max around 10 
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percent. It could be possible that in most cases emotions are expressed in 
one of the modalities but not in another (at the same time) 

4. The 3 modalities were configured using general parameters which gave 
reasonable results, but could be further optimized on a per elderly basis to 
maximize the result of the emotion recognition 

5. The weighted average approach that was used to fuse the 3 modalities was 
using general parameters, but could be optimized per elderly user to 
maximize the quality of the fused result 

6. The weighted average approach gives suboptimal results. In some cases (as 
seen in  figure 17 and 18 for example shows at time 14:23), all within the 
same time bin,  relatively high confidence values (e.g. 0.6 for “sad”) for 
emotion for speech were scored and  less higher values (e.g. 0.5 for “sad”) 
for emotion based on facial expressions. Because the weight distribution 
favors the latter one, the value for “sad” of the resulting fused emotion was 
lower (also including the lack of values for the emotion from activity modality) 
then 0.5. The high values for the 2 modalities indicate a stronger confidence 
which could be reflected in the value for the fused emotion. The use of a 
more advanced algorithm might be able to improve the quality of the fused 
emotions 

7. In general the emotion based on speech did create higher confidence levels 
for the emotions “sad”, “fearful” and “disgusted” than it did for other emotions. 
This is probably caused by the fact that general parameters were used to 
configure the recognition and were not calibrated on the elderly people using 
the system 

8. Some datasets do contain relatively less or no emotion from facial 
expression results at all. In some cases low confidence values were 
generated. Reasons for these can vary, but in general it is caused by: 

a. Poor lighting conditions which affects the detection of facial 
expressions 

b. Technical issues (e.g. the camera of the tablet not working at some 
point) 

9. Some datasets do contain relatively less or no emotion from speech results 
at all. Reasons for these can vary, but in general it is because of: 

a. There could be no emotion derived from speech 
b. The service that is responsible for detecting emotion in speech did not 

respond 
c. The speech recognition was turned off during a trial session, because 

of bad speech recognition results. The elderly rather used touch input 
on the tablet to interact with the system 

 
Full analysis results for 6 different elderly users (3 from MRPS and 3 from Orbis) are 
included in the Appendix. 
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The second Quantifiable Success Indicator of objective 2 stated in the DoW: 

2. Increase the number of daily activities carried out by the elder at home from 
the beginning till the end of the project by 40%. 

 
Automatic measurements proposed in D6.1 (analytics related to number of activities, 
invitations, videos played, messages and calls) could not be performed due to the change 
in setup of the trial. Finally elderly and caregivers were asked at the end of the trial if the 
system could increase the number of daily activities 

 
Qualitative results 

 

• Open questions from the elderly? (Orbis, MRPS and both) 

Orbis: The elderly of Orbis indicate that the system could affect the number of activities in 
the future due to the agenda/group activity service but this is only a hypothesis since they 
did not really use the system unstructured in their apartments. Furthermore the system 
should work than perfect since in the trial it had some technical difficulties in the agenda 
and groups activity service. Furthermore especially the elderly in Hoogstaete already use 
their tablet for signing in for group activities and inviting other so this is not new to them 
and they are already used to this system. They like the opportunity of making their own 
activities and inviting a group for that.   
MRPS: Half of the elderly mentioned directly or indirectly that the system has a potential to 
increase the number of daily activities: 

• Appointments reminders were perceived as being one of the most important use 
cases by the sample of elderly: for most elderly, reminders are useful for all human 
being (“Do you need an agenda as well, right?” Asked an elderly to a young 
investigator) and could reduce the risk of forget activities and appointments, 
affecting thus positively the number of activities performed by the elderly. 

• The physical activity service was also perceived as being one of the most 
interesting services – even if the exercises proposed were challenged by part of the 
participants. Once again, several participants mentioned that this service could 
stimulate the elderly in performing physical activity at home, and motivate 
subsequently them to subscribe to the gym courses proposed by the animation 
department. 

• Some elderly mentioned that communication related to group activities organized 
by the animation department should be improved. Now, the animation team 
communicates activities and events to the residents through the MRPS journal 
“L’Echo de l'Age d'Or” and through announcement boards. During the trials, several 
elderly mentioned that they occasionally forget to participate in activities organized 
by the animation department; suggesting that the communication channels used by 
the animation team could be improved. According to several participants, the 
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“group activity” service could potentially increase awareness and thus participation 
in social and physical activities proposed by the animation department.  

• In similar fashion to Orbis results, the possibility of creating group activities through 
the agenda was generally appreciated by the users. But no participant linked 
spontaneously this service to this indicator. 

The other half of the MRPS elderly indicated that the system would not affect the number 
of daily activities performed at home. Several elderly mentioned that they already use a 
“pen and paper agenda” and they would not replace it by the solution proposed in the 
Miraculous-Life system, which is perceived too difficult to use. Two elderly mentioned that, 
since they are retired, they does not want to organize their time with an agenda anymore 
(MRPS3 and MRPS9). The possibility of inviting people via the Miraculous-Life system 
(social bonding use case) was also challenged by a participant: “if I want to invite a friend, 
I would prefer to call the person, instead of sending an automatic message” (MRPS7). 
 

• Focus groups (in)formal caregivers (Orbis, MRPS and both) 

Orbis: All caregivers in the focus group thought it would positively benefit the number of 
activities. Although also in the focus group the caregivers of Hoogstaete mentioned that 
the app they are using on the works already very well for their organisation.  
MRPS: In similar fashion to elderly, half of the caregivers were positive about the potential 
of the system in increasing the number of daily activities: “I think that for certain 
residents… the physical activity service would make them more active” (member of the 
“Service to the Resident” team). Interestingly for animators, the VSP and the Miraculous-
Life system has a “role a facilitator”: “If an elderly is already active, the system would make 
him more active... ”. Animators suggested “by reminding the appointments and activities, 
Mary should reduce the risk of forgetting activities… keeping thus the elderly active”. 
The other half of the MRPS caregivers indicated that the system would not affect the 
number of daily activities performed by the residents: “the system could provide to elderly 
more autonomy… but not necessarily it would increase the numbers of daily activities 
performed by elderly” (care coordinator), “I don’t think it will increase the number of daily 
activities” (manager of the Service to the Resident team), “there is the risk that the system 
would make elderly not leaving home… thus be less active” (member of the “Service to the 
Resident” team). Similarly, the manager of the Service to the Resident team suggested 
that the physical activity service could lead social isolation, and reduce the participation in 
the gym and in physical activities organized by the animation department. According to a 
nurse, social and daily activities decrease while aging: “the Miraculous-Life system will not 
change this tendency”.  

3.4 Results objective 3 
Objective 3 of the project: Increase the elderly’s satisfaction in using the system via 
a natural and intuitive way to interact with the system  
Elderly’s satisfaction in using the system will be increased by the provision of an Avatar 
based interface capable of interacting with the user through both language (emotional 
speech) and non-verbal behaviours (emotional facial expression). The satisfaction of the 



 

P 

 
 

D6.5  Trial evaluation results 

 

Public Miraculous-Life   
 

56  
 

elder in using the system will be also increased through the provision of a dialogue 
management that will make the system more engaging to the elders to interact with. The 
system will be able to hold multiple interactions and build emotional attachments with the 
elder in the same way humans do. 
 
Expected Impact: The elders accepts and embrace the system and feel overall better 
motivated to use the system. 
 
Quantifiable Success Indicator 1 from the DoW:   

1. The satisfaction feeling of the elder in interacting with the system to be 
increased from 45% at month 24 to 75% at the end of the project. 

 
Measurement performed: three questionnaires will be administrated: (1) system usability 
scale, (2) consortium questionnaire (composed of 11 items), (3) Almere questionnaire 
(scale “perceived enjoyment”). In addition, the following open questions will be asked in an 
interview setting to the elderly: (1) Do you think the system is useful? Yes/no and why? (2) 
Are you satisfied with the services? If not what should be changed? (3) Are you satisfied 
with the avatar? If not what should be changed? 

 
Qualitative results 

 

• Open questions from the elderly? (Orbis, MRPS and both) 

(1) Are you satisfied with the services? If not what should be changed? (2) Are you 
satisfied with the avatar? If not what should be changed? (3) Is the interaction with the 
system clear and understandable? 
Orbis: They all are satisfied with the services especially the physiotherapy, agenda, safety, 
mealtime and notifications. They miss services like playing more games like memory 
games or bridge. Two elderly state that the services are good but not so innovative since 
they already have a tablet with an app to register for activities and they have safety 
services, smartphone and skype etc.  They like the concept on an avatar but also think 
that Mary should be more human/natural like and should show more human like emotions 
and movements and that dialogue input should be more fluently than only speaking the 
line the computer asked. She also responds slow. Furthermore they would like a service in 
which they could make the avatar themselves male-female, age, figure, clothes to wear, 
hair possibilities like in other games. They also would like Mary to adapt to seasons… 
wearing a t-shirt in summer and skirts and a sweater in the winter. Having a tan on her 
face in summer and looking paler in winter. Since these all correspond to a more natural 
way. I also change clothes every day an elderly responses why Mary not.  
The interaction with the system is understandable but Mary sometimes responds very 
slow. Interaction is still very computer like and follow a more strict line of words  and 
elderly miss a more natural way of having a conversation. The elderly who often have a 
softer tone in their speech has to repeat a sentence many time before Mary hears them 



 

P 

 
 

D6.5  Trial evaluation results 

 

Public Miraculous-Life   
 

57  
 

well. One elderly who uses Mary more often said that it is predictable how Mary responds 
which does not stimulate enthusiasm in conversation.  
 
MRPS: Are you satisfied with the services? If not what should be changed? 
MRPS1: she liked the idea of the “first interaction in the morning”: “Mary asked me "How 
are you doing today"… this should help elderly check and validate their own health 
status… This information should also be stored in a health journal". Note that MRPS1 also 
participated in the EDLAH project, in which a health journal was implemented by the 
consortium. For her, the physical activity videos should be more dynamic. 
MRPS2: “I am satisfied by the agenda, notification, reminders”. She also mentioned that, 
in the contact lists, contacts should be shown in an alphabetic order. This user is not sure 
about the relevance of having an internal phone in the system. 
MRPS3: “This project was a discovering for me… I think for me it’s a question of practice: 
the more I would use the system, the better I would become.” 
MRPS4: “The system doesn't bring anything in addition to what I already have at home”. 
MRPS5: “agenda, physical activity, animation, shopping list would be useful for me”.  
MRPS7: “physical activity and reminders are great idea” 
MRPS9: “I really appreciated the shopping list and animation. It could help me to do things 
more easily.” 
MRPS10: “I am satisfied with the security services. But I don’t see how elderly could use 
these services in disarray moments (example: falls)…” 
Are you satisfied with the avatar? If not what should be changed? Generally, elderly were 
satisfied with the VSP: “she has a nice appearance, her gestures are good, she is not 
static, I would not change something, everything is fine with her… but others ladies would 
prefer to have a young pretty guy probably…” (MRPS2), “Yes, overall I am satisfied” 
(MRPS3), “Yes, she is nice, gentle. This is very important. She is well designed and 
pleasant” (MRPS9), “yes, Mary represents what I was expecting to have (MRPS7), “she’s 
not bothering me… but she’s not excellent (MRPS4). Some of the elderly were challenging 
the sense of having a VSP in the Miraculous-Life system: “She is not empathic, she is 
cold. I would prefer a system without avatar… is the avatar needed in this system?” 
(MRPS1), “For me the avatar is an option. I would prefer the Miraculous-Life system 
without an avatar” (MRPS12), “this is just an avatar, I don’t care” (MRPS2). Here some of 
the most interesting suggestions related to the VSP received during the interview: 
(1) The user should be able to customize the VSP (MRPS4) or change her appearance 
(MRPS10) or change the way she is dressed (MRPS9). Note that avatar customization 
was also mentioned by an animator, during the focus group: “the user should be able to 
choose his avatar. The ladies may prefer to have a male avatar” 
(2) The interaction with the VSP makes the system slow to use: “I would prefer to have 
less conversation with the VSP and get directly the information that I am looking for” 
(MRPS12) 
(3) The physical aspect of the avatar in unpleasant (MRPS10) 
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(4) “I don't like her voice… the voice should be improved… She has no age, she is 
asexual.” (MRPS6). Note that also animators suggested that the user should be able to 
configure the voice of the avatar, which is the case in the Miraculous-Life system: “in the 
GPS, I can change the voice, chose the accent… this is important for elderly… for 
accessibility”. 
(5) “The avatar should capture more my attention”. (MRPS5) 
(6) “One should interact with the system by touch or by voice… it make no sense that two 
mode of interacting with the system are available at the same time”. (MRPS10). 
 
Is the interaction with the system clear and understandable? 
Finally, half of the MRPS elderly think that the system is clear and understandable: “Yes 
the system is simple” (MRPS1), “the system is quite simple, but I would have to use it 
more in order to understand how does it work” (MRPS9), “The main default comes from 
me and not from the machine. I am not used to use technologies. I should practice and 
learning and then the system would appear to simpler and more comprehensible 
(MRPS11),”The system is quite simple… but there are a lot of bugs… I needed a lot of 
time to learn how the system works. I think that now I am more efficient in using it.” 
(MRPS2), “One should use it in order to understand how it works. The interaction is not so 
bad.” (MRPS3), “The system is not difficult to use. But it’s unstable.” (MRPS7). Others 
elderly mentioned that interaction should be improved: “The buttons are too close. It’s 
difficult to press on the right place” (MRPS2), “the elderly has to perform a lot of task, in 
order to do what we want to do with the system… you should make the system easier and 
clearer to use (MRPS5), “from time to time the system is not reliable” (MPRS10), “from 
time to time, the system switch from a service to another one...” (MRPS12), “Interaction 
should be improved… I needed and asked help to use it. The system should be improved.” 
(MRPS9) 
 
Quantitative results 
 

Table 10. Data quantifying success indicator 3.1 
Question MRPS elderly Orbis elderly Total  

 Zero  Final  Zero Final  Zero Final  

 N=11 N = 11 N = 8 N=8 N=19 N=19 

SUS 
Mean= 49,2 

SD= 9,9 

Mean= 45,9 

SD= 17,1 
Mean= 57.7 

SD=  14.5 
Mean= 51.3 

SD= 21.9 

Mean= 52,8 

SD= 12,4 

Mean= 48,2 

SD= 18,9 

Satisfaction 
questionnaire 

Mean= -0,07 

SD=  1,00 

Mean= -0,01 

SD=  1,25 

Mean= -0,35 

SD=  1,59 

Mean= 0,13 

SD=  1,8 

Mean= -0,19 

SD=  1,3 

Mean= 0,5 

SD=  1,5 

Almere  subscale 
Perceived enjoyment 

Mean= -0,39 

SD=  0,65 

Mean= 0,43 

SD=  1,7 

Mean= 0,35 

SD=  0,74 

Mean= 0,21 

SD=  1,1 

Mean= -0,08 

SD=  0,77 

Mean= 0,34 

SD=  1,5 

1: SUS scale 10 items using  7 point Likert scale (-3,-2,-1,0,1,2,3,) showing strongly disagree to strongly agree  (see 
deliverable 6.1 for the scale and items) 
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2: satisfaction scale  using 12 items  7 point Likert scale (-3,-2,-1,0,1,2,3,) showing strongly disagree to strongly agree  (see 
deliverable 6.1 for the scale and items) * for calculation of % -3, -2,-1,0 = 0 No and 3,2,1 =1 yes 

3: Almere perceived enjoyment is part of the Almere scale based on items 16 to 20 , 5 point Likert scale (-2,-1,0,1,2)  showing 
strongly disagree to strongly agree * for calculation of % -2,-1,0 = 0 No and,2,1 =1 yes 

 
Table 10 shows that the satisfaction score slightly increased from the beginning to the end 
of the trial overall, while the SUS score slightly decreased. The Almere subscale Perceived 
Enjoyment shows neutral responses. 
 

 
1)      I think that I would like to use this system frequently. 

2)      I found the system unnecessarily complex. 

3)      I thought the system was easy to use. 

4)      I think that I would need the support of a technical person to be able to use this system. 

5)      I found the various functions in this system were well integrated. 

6)      I thought there was too much inconsistency in this system. 

7)      I would imagine that most people would learn to use this system very quickly. 

8)      I found the system very cumbersome to use. 

9)      I felt very confident using the system. 

10)   I needed to learn a lot of things before I could get going with this system. 

1: SUS scale 10 items using  7 point Likert scale (-3,-2,-1,0,1,2,3,) showing strongly disagree to strongly agree  (see deliverable 6.1 for the 
scale and items) 

Figure 19. Items of the SUS scale total Miraculous-Life sample (n=19) 

 

The results on the individual items composing the SUS are shown on the figure 18. The 
decrease on the SUS score through the trial phase (see table 11) could be explained by 
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the decrease on the scores on the item 1, 7 and the increase of the scores on items 4, 8. 
This suggest that participants on the final measurement  think that they would like to use 
the system less frequently and imagine that most people would not learn to use the 
system quickly. In addition, at the end of the trial they think they would need the support of 
a technical person to be able to use the system and found the system very cumbersome 
to use. 

 

 
1)      I am satisfied with how easy it is to use this system. 

2)      The system is pleasant to use. 

3)      The system works the way I want it to work. 

4)      I feel comfortable using this system.  

5)      The interface of this system is pleasant.  

6)      I like using the interface of this system. 

7)      I feel I can trust the system. 

8)      This system has all the functions and capabilities I expect it to have. 

9)      I am satisfied with the overall functionality of the system. 

10)   I think that I would like to use this system frequently. 

11)   Overall, I am satisfied with this system. 

1: Satisfaction scale using 7 point Likert scale (-3,-2,-1,0,1,2,3) showing strongly disagree to strongly agree (see deliverable 6.1 for the 
scale and items) 

Figure 20. Items of the Satisfaction scale total Miraculous-Life sample (n=19) 
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Figure 20 showing the items of the satisfaction scale show that question 3 and 10 were 
answered most disagreeing meaning that the system does not work the way it should 
work,  and that they would not like to use it in the future frequently. Question 5 show they 
feel somewhat comfortable with the system and slightly like using the interface. 
 

3.5 Results objective 4 
Objective 4 of the project: Improve quality of life and prolong autonomy of the 
elderly. 
The main aim of this objective is to impact highly the quality of life and prolonging 
autonomy of the elder over the ageing process, taking into consideration the users’ 
affective state, behaviour and environment context, and past interactions, by designing 
and developing a set of interoperable software services.  
These services will aid in the execution of daily life activities of the elder and cover the 
needs of the elder in the categories of Care & Wellness, Guidance, Education/Leisure and 
also safety. Moreover, by enabling personal choices and adaptation of the system to the 
elders’ personalized needs and capabilities, over the ageing process, it is expected that 
the system will substantially prolong personal autonomy of the elder.  
Expected Impact: The elder remains longer active preventing thus early degradation of 
skills and capabilities. 
Quantifiable Success Indicators 1 of objective 4 stated in the DoW:  

1. Improvement in the way the elder is carrying out daily activities at home from 
the beginning till the end of the project by 40%. 

Automatic measurements proposed in D6.1 (analytics related to number of activities, 
number of invitation, time spent in interacting with the system, variety of activities) cannot 
be performed due to the change in setup of the trial.  
Only insight is given in ADL and HDL activities using the GARS. 

 
Qualitative results 

 

• Open questions from the elderly? (Orbis, MRPS and both) 

Using the system enhances your effectiveness on the carrying out of your daily life?  Using 
the system enables you to accomplish your daily tasks more easy? 
Orbis: Due to the system difficulties during the trial all elderly responded that the system 
will not affect the effectiveness in carrying our daily tasks or make them easier. When the 
system would work well and the agenda this would make their day more structured and 
visible in the future and would reminding of appointments when needed which could 
probably influence the effectiveness and easiness of carrying our activities but this is only 
a hypothesis for the future. 
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MRPS: In similar fashion to Orbis elderly, most MRPS elderly declared that the actual 
prototype cannot improve the effectiveness on carry out their daily activities and simplify 
the accomplishment of daily activities: “For be efficient a system should be fast… It's not 
the case for the times being.” (MRPS1), “For the times being not… maybe in the future?” 
(MRPS3), “For the times being, an agenda paper is much easier and faster than the 
agenda proposed in the Miraculous-Life system (MRPS12), “No! The system is too 
complex… I would spend too much time in using it and to get what I need… I would need 
an avatar that helps me in doing tax declaration, accounting, and administrative work, 
cleaning the dust…” (MRPS2). Also an elderly mentioned that is impossible to 
communicate with Mary remotely, without being in the apartment: “I can’t communicate 
with Mary remotely, when I leave the apartment”. MRPS investigators also think this 
communicating remotely with the system is also an important requirement for a system 
that aims to promote independence and autonomy. Interestingly a participant mentioned 
that the system could help elderly in structuring their time and their life: “Often elderly 
doesn’t want to structure their time… and they risk letting oneself go… the perception of 
time decreases with aging… they risk to spend the day by doing nothing… the system 
could help me structuring my day” (e.g. what are the planned activities, what day is today, 
MRPS5). Interestingly this hypothesis was also confirmed by two others participants, that 
don’t apparently want a system helping them to structure their life: “My life is very simple. 
When I was working as nurse, my life was very structured… now I want to keep it simple… 
I don’t want a system structuring my life… my life is already very simple, and the 
Miraculous-Life system would not make it easier” (MRPS9), “I don't plan my daily activities. 
For instance, I go to the shop with the idea to buy small things, and I come back at home 
with the bag full of things!” (MRPS3). On the contrary, others elderly perceived themselves 
as being already much organized, and don’t feel they need a system helping organize 
them: “Mary can’t replace me during the accomplishment of my daily tasks… she can only 
help me in organize the tasks… but I am already organized” (MRPS11). Finally, other 
three elderly mentioned that the system could improve their effectiveness in carrying out 
their daily activities thanks to (1) the contact list, (2) object localisation (provided that 
automatic recognition works correctly), (3) appointment reminders. 

 

• Focus groups (in)formal caregivers (Orbis, MRPS and both) 

Could the system improve the way the elder is carrying out daily activities at home? 
Orbis: Due to stimulation of activity by the elderly by the physiotherapy videos, activities in 
the agenda and maybe making their own meals. They will be stimulated to be active. Since 
the system reminds you of for example packages in the post at the reception and helps 
you creating activities it could also have an effect that you have less activity since normally 
one could walk and ask the reception. The system promotes structure and day rhythm 
which also influence the way the elderly carries out his ADL.  
MRPS: According to the caregivers, the Miraculous-Life system has the potential to 
structuring the day of the elderly: “the system could facilitate the scheduling of daily 
activities… if a resident like the system it will use it… and he will benefit from it… that’s 
why the shape is important… the system should be attractive enough to be used by the 
users… if Mary is attractive, the user would attach to the system he will benefit from it” 
(animator). Members of the Service to the resident team also mentioned that medication 
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reminders, appointment reminders notifications could also improve the way the elderly is 
performing daily activities at home. 
 
 
Quantitative results 

 
Table 11. Data quantifying success indicator 4.1. 

Question MRPS 
elderly 

Orbis elderly 

Amount of participants N = 11 
N = 8 

Zero 
N = 8 

Final  

ADL dependency GARS-4 Scale  

(Scale min.= 11 

Scale max. =  44) 

ADL dependency GARS-2 Scale*  

(Scale min.= 1 

Scale max. =  11) 

 

Mean = 14,2 

SD= 1,6 

 

Mean= 10,7 

SD= 0,5 

    Mean =30,0  

SD= 8,7 

 

Mean= 5,7 

SD=2,5 

    Mean =30,0  

SD= 8,7 

 

Mean= 5,7 

SD=2,5 

HDL dependency GARS-4 scale  

(Scale min.= 7 

Scale max. =  28) 

HDL dependency GARS-2 scale*  

(Scale min.= 1 

Scale max. =  7) 

 

Mean = 9,3 

SD= 1,3 

 

Mean= 
6,6SD= 0,5 

Mean =23,4   

SD= 5,1 

 

Mean =1,9   

SD= 1,7 

Mean =23,4   

SD= 5,1 

 

Mean =1,9   

SD= 1,7 

Tot dependency GARS-4 scale 

(Scale min.= 18 

Scale max. =  72) 

Tot dependency GARS-2 scale* 

(Scale min.= 1 

Scale max. =  18) 

Mean = 23,5 

SD= 2,2 

 

Mean= 17,3 

SD= 0,8 

Mean =53,4  

SD= 13.5 

 

 Mean =7,4  

SD= 4,0 

Mean =53,4  

SD= 13.5 

 

 Mean =7,4  

SD= 4,0 

• Gars 2 is dichotomous meaning score 1,2,3 is independent and 4 is dependent. 
 

 

In table 11 data of Orbis show no change in ADL or HDL dependency from zero to final 
measurement. This is possibly due to the controlled setting and short period of the trial  
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Figure 21. Items of the GARS scale 

Focussing on table 12 and figure 21 in half of the ADL activities (Gars items =11) they are 
still independent. In HDL they are more dependent (only 2 items independent on average). 
Overall on both HDL and ADL of the 18 items on average on 7 items they show 
independency.  In Orbis the residents needed most help in dressing, washing, walking 
stairs and outside (90%), taking care of feet and toenails (100%), preparing dinner (90%), 
heavy household (100%), ironing (80%), make beds (90%), do shopping (90%). 
In MRPS elderly needed most help in heavy household, taking care of feet and therefore 
seem less care dependent.  
 

Quantifiable Success Indicator 2 of objective 4: 
2. Number of support alerts needed by the elder in carrying out their daily 

activities reduced from the beginning till the end of the project by 60%. 

Automatic measurements proposed in D6.1 (number of alerts generated in a weekly basis) 
cannot be performed due to the change in setup of the trial. Therefore only qualitative 
results can be shown. 
 
Qualitative results 

 

• Focus groups (in)formal caregivers (Orbis, MRPS and both) 
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Could the system reduce the number of support alerts? 
Orbis: During the trial the system sometimes does not work very well and stops processing 
due to some technical issues. So now it will have the opposite effect and stimulates alerts. 
When the system works well Mary could be like a friend/companion and this could reduce 
alerts since elderly feel less lonely. Also the memory of medicine and appointments could 
effect in a way that we can trust appointments and activities are met and meds are taken 
so we have to check less.   
MRPS: at the time being, the actual prototype can’t reduce the number of support alerts. 
Caregivers were divided on this indicator, some of them think that the system could 
potentially reduce the number of support alerts in the future: for instance “if the avatar can 
help the elderly in finding the object lost in the apartment, we will receive less calls” 
(nurse), “if the system would be totally integrated in our institution, it could potentially 
reduce the support alert after the integration phase… in order to answer to this question all 
elderly should have a tablet at home” (care coordinator). According to the members of 
Service to the Residents, the system could not reduce the number of support alerts: “the 
Miraculous-Life system would not reassure the resident when is worried or need 
something”. 

• Field notes and observations  

MRPS: Interestingly, a consistent number of elderly while answering to the question of the 
questionnaire “C11: the system could help me to reduce my demand for care from my 
caregivers” looked at the investigator surprised and affirmed that this should not be the 
aim of such a product. 
Orbis: In Orbis the elderly also responded in a similar way than MRPS that the system 
would not replace a caregiver and the care demand would be the same and that this 
should not be the aim of this system.  

 

Quantifiable Success Indicator 3 of objective 4: 
3. The quality of life of the elder is increased by 40% from the beginning till the 

end of the project. 

 
Measurements performed were WHOQol/Bref quality of life questionnaire and open 
interview questions with the elderly and focus groups with the caregivers. 
 
Qualitative results 

 

• Open questions from the elderly? (Orbis, MRPS and both) 
What is the potential of the system in increasing quality of life? 

Orbis: On the moment of the trial all elderly indicated that it would not change their quality 
of life. When they would use the system in the future when it works well and  when they 
would be more dependent (N=4) they have the idea that it would affect quality of life since 
the effect of the system is probably that you would life longer autonomously, if you start to 
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forget things it will help you remember. It will stimulate social engagement which also 
affects quality of life. Furthermore Mary could be a companion and thereby reducing 
loneliness which also influence quality of life.  
MRPS: Similar to Orbis, MRPS participants tended to declare that the actual prototype 
would not improve their quality of life. A more stable working prototype is needed in order 
to have an impact on their quality of life. In general, elderly during the interview agreed 
that the system has the potential to improve the quality of life for the next generations of 
dependent elderly “when the elderly will be ready to use such a system” (MRPS10) and 
when the system “will be ready to be used” (MRPS12). Importantly, two elderly also 
mentioned that is important to provide the system only to the persons that need it: “the 
system should not think for the elderly… there is the risk that a “thinking machine” would 
make the elderly lazy and dependent from the machine… thus the services should be 
tailed to the user… if a user doesn’t need to receive reminders, he should not receive 
them!” (MRPS9). 

 

• Focus groups (in)formal caregivers (Orbis, MRPS and both) 

Could the system improve the quality of life of elder? 
Orbis: Since the system stimulates independency, autonomy, mobility, social interaction 
(less lonely, due to Mary but also be stimulation of activity) this all will have a positive 
influence on quality of life  
MRPS: In similar fashion to Orbis results, MRPS caregivers (Service to the Residents 
members, nurses) suggested that quality of live, autonomy and independence could be 
improved by the Miraculous-Life system: “Miraculous-Life will surely, necessarily improve 
quality of life of our residents”, “Having the Miraculous-Life system at home could reassure 
our residents”. With the Miraculous-Life system at home, the sense of security should also 
increase in elderly, “especially for the automatic fall detection” (nurse). 
 

• Field notes and observations 
In the next paragraph, we will present the qualitative results related to the services that 
were specifically designed in order to improve quality of live and promote autonomy, 
independence.  
(1) Call for help: In MRPS, many participants said that they felt safe knowing that they 
could use the alarm buttons installed in their apartments and did not need another system. 
They would rely on alert bracelets should they need more safety. Testing of the Call for 
help functionality did not prove convincing as the system kept interrupting other tasks to 
trigger this use-case, probably interpreting the conversation between participant and 
observer. In Orbis the elderly also used alarm buttons of necklaces in their apartments 
which already made them feel safe. Though both the caregivers liked that they could 
contact the elderly and caregiver and speak with them (this worked well when testing). 
This gave them a safe feeling that they (the elderly) and the caregivers could talk to each 
other and discuss the call for help.  
(2) Fall detection: All participants expressed marked interest in this service – "here people 
are dropping like flies" (MRPS elderly) – but expressed concerns regarding its: 
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• Technical implementation: "the tablet should be available on 24/7" was a common 
concern. This did not seem realistic to most users, either because they noticed that 
the system drained up the battery fairly quickly or because they are not used to 
having devices switched on permanently. A participant using hearing aids noted 
that she removes them when she goes to bed and would not be able to hear and 
talk to the system if she fell during the night.  

• Reliability and trust: during testing, the system often detected false positives, when 
the observer walked across the room to monitor the system on the server for 
instance, or failed to detect a simulated fall. Voice recognition implementation also 
seemed too spotty to make users trust the system to help them when they are at 
their most vulnerable.  

• Ethical implications: for the system to work, all MRPS participants noted that 
cameras would have to monitor every square centimetre of their apartment. This did 
not seem either feasible or acceptable, or both for most of the participants. 

(3) Dangerous object adviser: all participants of both organisations were generally 
sceptical as to the feasibility and perceived usefulness of this service. A MRPS participant 
with a meticulously clean and uncluttered apartment argued that he did not need such 
functionality. Others, living in more cluttered quarters, pointed to all the objects lying on the 
floor and wondered how this would work. Moreover it depends on where the Kinect is 
placed in the apartment so this can be detected well.  
(4) Object Location Assistance and Reminder: all participants of both organisations had 
high hopes for the Object Location Assistance service and regretted that testing could not 
be carried out. The Reminder functionality was perceived as potentially useful, as offering 
reassurance in a stressful situation, but using it was problematic. Many users did not 
understand that they first had to tell the system where important objects are stored and 
then ask the system where they are when they need reminding: "what's the point? If I tell 
the system where my keys are, I don't need to look for them anymore!” Others users 
mentioned that this service could help elderly in developing a method: objects should be 
stored every time on the same place, which is not a strategy that all of them actually use. 
(5) Shopping assistance: Most users of MRPS had a shopping list system in place (very 
elaborate ones for some) and did not find any incentive to change it: "it takes so much 
longer than to write things down on a piece of paper". In comparison, adding items to a 
master list and then selecting an occurrence to add to one's list seemed particularly 
counter-intuitive and cumbersome. Sending the list to someone else appealed to a few 
participants. In Orbis the formal and informal caregivers and elderly (n=2) liked this service 
especially that they could add a receipt to the shopping list and then send it to their 
informal caregiver would be great. Although 90% of the elderly did not cook themselves 
anymore.  
(6) Medication reminder: as with Shopping assistance, MRPS participants rely on 
analogue systems to deal with medication and are satisfied with them. Pill organizers and 
prescription lists are portable and give a synthetic view of what needs to be taken. When 
the avatar insisted they took their medication for the second time, three participants were 
quick to notice that they could fool the system and pretend they had taken it, so that the 
system would leave them alone. In Orbis the some elderly liked the services and this could 
be helpful in the future when they start forgetting things. Although Orbis also has other 
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services in place remembering to take medication. The caregivers liked it that they get a 
sign that the elderly did not take their medication. It gave them a feeling of being more in 
control.  
(7) Agenda: This service did not prove useful to all participants. Most of the participants 
stated that they preferred to keep a paper diary or calendar, giving them a quick and 
synthetic view of their schedule. The tech-savvier among them noted that the service was 
redundant with existing smartphone and computer applications. The form to add an event 
showed a number of usability problems:  

• The form is long and the user must scroll down to fill in all the fields. Most users 
failed to understand the frame-like display where part of the screen is scrollable and 
the other is not. They couldn't see the green button mentioned by the avatar and 
had to be shown how to find it. 

• Interacting with the on-screen keyboard was not intuitive for most users. They did 
not know how to show it and how to hide it when done. Using accented characters, 
a task that requires fine motor skills, was a challenge. 

• The keyboard sits on top of the form's fields, hiding them from view. Users had to 
be shown how to scroll down the form with the keyboard in place.  

• Date input as three separate steps for day, month and year was too complex 

• There is no error prevention. No users managed to complete this task in one go. A 
common scenario was as followed: the user would start filling out the form and ask 
for help or for clarification; the system's voice recognition would try to make sense 
of the observer's answer and erroneously trigger another use-case in response; the 
user would lose her input data and start over. 

• As one participant pointed out, there is not contextual help. She said she would 
have benefitted from textual reminders on how to interact with the keyboard (how to 
find accents, special characters, delete key and cursor placement). 

In Orbis they also have other technology in place that is comparable to this service 
(8) Appointment reminder: Appointment reminder was perceived as being one of the most 
useful services by MRPS elderly. Four participants asked for a sound notification to be 
reminded of an upcoming appointment or event, similar to alerting services found on 
smartphone apps. In Orbis it was also pointed out as useful although they indicated that 
they use their agenda or own phone which can remind them as well. 
(9) Meal preparation: This service was met with responses ranging from moderate 
enthusiasm to non-interest. Participants expressing some interest asked for a 
customizable service to meet their needs and preferences. Four participants of MRPS and 
2 of Orbis wanted to add their own recipes to the system. Some of them also mentioned 
that it could be interesting to share recipes with the others residents.  
 
Quantitative results 
 
Table 12. Data quantifying success indicator 4.3. 
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Question MRPS elderly Orbis elderly Total  

 Zero  Final  Zero Final  Zero Final  

 N=11 N = 11 N = 8 N=8 N=19 N=19 

1WHOQol/Bref 

Mean= 3,19  

SD= 0,41 

Mean= 3,19  

SD= 0,41 

Mean= 3,83 

SD= 0,55 

Mean= 3,83 

SD= 0,55 

Mean= 3,87 

SD= 0,46 

Mean= 3,87 

SD=0 ,46 

Sum= 93,09 

SD= 9,9 

Sum= 93,09 

SD= 9,9 

Sum= 91,88 

SD= 13,28 

Sum= 91,88 

SD= 13,28 

Sum= 92,58 

SD= 11,11 

Sum= 92,58 

SD= 11,11 

1: WHOQol/Bref US scale 26 items 4 domain (see deliverable 6.1 for the scale and items) 

Overall table 12 shows that quality of life is rather high being all in the area of 4 (good). 

 
Figure 22. Domains of the WHOQol bref success indicator 4.1. 
 

MRPS : mean 14,5 

Orbis: mean14,3 

Total: mean 14,4 

MRPS : mean 15,6 

Orbis: mean15,5 

Total: mean 15,6 

MRPS : mean 16,4 

Orbis: mean 16,3 

Total: mean 16,3 

MRPS : mean 16,1 

Orbis: mean 16,2  

Total: mean 16,1 
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Overall, the domains are comparable between Orbis and MRPS. The domain social 
relationships and environment score the highest. 
 

 
Figure 23. Items of the WHOQol bref 
 
Figure 23 shows the separate items of the quality of life scale. In Orbis the highest items 
scored are living condition and satisfying leisure opportunities.  
The first questions of the scale are about scoring the quality of life and health whereas 
MRPS elderly are scoring the highest. 
 

3.6 Results objective 5 
Objective 5 of the project: Provide benefits on the social level of the elder and also 
improve the integrated care processes for elderly care at home.  
Through the provision of a Collaborative Care Network (Co-Net), it is expected that the 
elderly people will be stimulated to keep or even increase their social interactions 
contributing thus positively to their overall wellbeing. Co-Net will also reinforce 
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collaboration between both the elderly and formal and informal caregivers in the sense of 
instant communication and personalized daily activities support, improving thus elder 
social interactions with their informal and formal caregivers  
This objective aims also to provide improvement in the integrated care processes for 
elderly care at home. Nowadays, the predominant model of support for elders living alone 
at home is provided mainly by informal caregivers and includes mainly (non-continuous) 
assistance in enabling and sustaining management of activities of daily life combined with 
emotional understanding and support.  
Through the use of Co-Net continuous collaboration and communication between the elder 
and formal/informal caregivers will be enabled. Also an intelligent sharing system of 
intelligent alerts and information, to both the elderly and formal and informal caregivers, 
will be provided. Based on these, it is expected that Miraculous-Life will improve highly the 
efficiency and continuity of integrated care provision to the elderly, resulting thus in 
reduction of the demand of care resources and of the burden of care by the informal 
caregivers. 
Expected Impact: The elders become more social improving thus their overall wellbeing. 
Improve the efficiency and continuity of integrated care provision to the elder. 
Quantifiable Success Indicators 1 of objective 5:  

1. Increase the elder social interactions with their informal and formal 
caregivers from the beginning till the end of the project by 65%. 

Automatic measurements proposed in D6.1 (number of messages, number of calls, 
number of social activities) cannot be performed due to the change in setup of the trial. In 
addition, subjective measurements as proposed in D6.1 also would not make sense in a 
controlled setting. We measured social interaction during the trail in a questionnaire and 
open questions. 
 
Qualitative results 
 
What is the potential of the system in increasing social interaction? 

Orbis: In the interviews and focus groups of Orbis both stated that the Avatar (when it 
would work well in the future) will probably stimulate social interaction due to the agenda 
items and activities and that Mary will stimulate activity when the elderly is sitting sad in 
front of the avatar or misses appointment. Mary will stimulate skyping with family and 
friends.  
MRPS: In MRPS elderly are divided about the potential of such a system in increasing 
social interactions. In similar fashion to Orbis results, some of them think that the system 
could promote social interaction, by the use of message system, shared agenda 
activities, contact list – provided that all the elderly on the institution are equipped 
(MRPS3). Importantly for this objective, in MRPS a couple of elderly mentioned that a 
system able to recognize loneliness and negative emotions might prevent social isolation: 
“For someone who is alone, it’s good to have someone to speak with, even if virtual” 
(MRPS7). Nevertheless, most part of the MRPS participants highlighted that “machine 
should not replace the human” and that they would prefer to communicate with 
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caregivers and residents face-to-face instead of communicate with them remotely: 
“having a system with an avatar it’s a nice idea, but she should not replace a human 
being” (MRPS3). According to the users, the VSP should act as the interface between 
the elderly and its environment, by promoting social activities when the user is sad for 
example. For those participants, the Miraculous-Life system should not provide directly 
emotional support via the VSP: the VSP should not enter in an “emotional game” 
(MRPS5) with the user. If the user invests emotionally on the machine, this could result in 
an increased risk of being socially isolated or lonely: “if an elderly is isolated, has no 
friend, no relatives, he might have a social bonding with Mary. Now, if this bonding is 
strong/extreme, there are risks for the person” (MRPS5). Similarly, the user MRPS9 
suggested that “elderly need real persons and real interactions”. According to those 
participants, there is the risk that, by improving the natural interaction with the VSP (and 
thus ensuring a stronger social bonding), designers could potentially create a system that 
might increase social isolation. 
In similar fashion to MRPS elderly, caregivers are divided about the potential of such a 
system in increasing social interactions. Half of them mentioned that the system could 
promote social interaction, by the use of the message system, contact list and invitations. 
A member of the Service to the Resident mentioned that technologies could help elderly 
in making new friends, to get in touch with the other residents: “there are dynamics of 
decency and fear that make the residents are not socializing… this is a question of 
culture of this generation in Geneva… the elderly in Geneva doesn’t want the others to 
violate their own space… with the Miraculous-Life system the elderly could have small 
interactions with the others residents… sending small and impersonal sentences… those 
interactions can start and end whatever the elderly want without any constraint… elderly 
are now starting to use technologies to communicate with the others… I think that in 5-10 
years all the elderly will use technologies to communicate with the others” (member of 
the Service to the Resident team). An animator also suggested that it’s important for the 
elderly today to have the chance to use technologies in order to interact with the family, 
and especially the grandchildren and make new friends: “Miraculous-Life is like 
Facebook, he could help the elderly in create new links and make new friendship… it 
could help also the residents interacting between them… provided that all the residents 
have the system in their apartment”. In similar fashion to the MRPS elderly, nurses also 
tended to mention that “the machine should not replace the human interaction”: “I think 
for our resident it’s better to see each other’s in MRPS… and not to use technologies to 
get in touch with the others”. 
 

• Field notes and observations 
MRPS: Two use cases were particularly designed in order to promote social interaction 
between elderly: the message system and the contact list. During the trials, half of the 
elderly showed interest in those functionalities. Many experienced the same usability 
issues observed while testing the new event form (2.3.2 Agenda use case). Interestingly, a 
participant experienced social anxiety and chose not to proceed further with those use 
cases. Looking at the list of potential recipients reminded her of how isolated she felt and 
how difficult it can be to find people with common interests among her neighbours. 
Another equally isolated participant reviewed the list of other participants and asked 
questions about them but did not try to contact any of them. More socially active persons 
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wrote short messages to their friends during the controlled trials. On the whole the system 
help build on existing relationships but did not seem to provide incentive to initiate new 
ones. 

Quantitative results 

 
Figure 24. Social interaction questionnaire 

Data on social interaction showed no difference in the zero and final measurement due to 
the trial setup. Overall both in Orbis and MRPS, the elderly see their family weekly, 
friends daily (Orbis), weekly (MRPS), Neighbour daily and others monthly.  
Concerning the quality of life questionnaire figure 24 we see that support of friends is 
also scored as good meaning that social interaction is quite good in this group.   

 
Quantifiable Success Indicator 2 of objective 5 

2. Reduction of care consumption (including actual elder’s support visits of 
informal and informal caregivers at home) from the beginning till the end of 
the project by 45%. 

 
Measurements can only be done qualitatively due to the trial set up. 

 
Qualitative results 

 

• Focus groups (in)formal caregivers (Orbis, MRPS and both) 
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Orbis: In the future the system could have an effect on care consumption due to the fact 
that the system will stimulate independence and autonomy and elderly could life longer by 
themselves and it stimulate healthy aging (due to activities and social interaction) 
Due to safety services also medication intake problems can be prevented and falls (due to 
service dangerous situations and objects). Due to the possible prevention of loneliness 
since Mary could be seen as a companion this reduces the calls from elderly to the 
caregivers. Although al caregivers say that the Avatar cannot replace the caregivers in all 
cases and it should never be used as a product to reduce care consumption. The Avatar 
will be an intermediator so the formal caregiver has more time for care and actual 
conversation. In the beginning of the implementation it will take more time to get use to the 
system from a caregiver and elderly perspective positively increasing care consumption a 
bit.  
MRPS: caregivers tended to think that there is a potential in reduce care consumption. 
According to the care coordinator, this Miraculous-Life system could potentially reduce 
care costs in a care home programs (see IMAD, Geneva), but not necessarily in 
organizations for elderly like MRPS, in which caregivers are on site. Members of the 
service to the residents mentioned that, provided that all elderly have the system at home, 
communication between caregivers and elderly could be improved, reducing care costs. 
For instance, “sending a numeric communication to all elderly in the home with some 
mouse clicks… would make us saving some papers… and a lot of time, money” (Service 
to the residents member), “The nurses could monitor the resident remotely and intervene 
on site only if needed” (Service to the residents member), saving again time and money, 
“The animation posters would not be useful anymore, we can also save resources and 
papers (Service to the residents member). The animators also agreed: “the Miraculous-
Life system could improve communication and thus organization in MRPS. If it works 
correctly, we may save time and take less time to organize our activities… there would be 
financial savings”. In any case, again, the VSP should not replace the human being: “even 
if we can save resources and costs, management should not lay off personnel… an avatar 
could not direct our MRPS choir!” 
 

------------------------------------------------------------------------------------------------------------ 
Quantifiable Success Indicator 3 of objective 5: 

3. Reduce the care stress of the caregivers from the beginning till the end of the 
project by 60%. 

This was only measured in the focus groups. 
Orbis: Caregivers pointed out that in the beginning of the implementation of the project 
care stress will be increased due to the fact that the caregivers have to get used to 
working with the technology and helping the elderly with the system. Therefore we must 
invest in training the caregivers. When the system works well and is implemented the care 
stress could be reduced due to the fact that medication reminders will be given, safety 
services. They especially like the fall detection service where they have actual contact with 
the elderly and ask how he/she is feeling. 
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MRPS: Interestingly, during focus group sessions MRSP care coordinators mentioned that 
such a system could reduce stress. According to the members of the MRPS “Service to 
the Residents” and animator members, the system could improve and simplify the 
communication between elderly and caregivers (i.e. sending or asking information) and the 
organization of group activities (e.g. sending messages to all participants of a particular 
activity) provided that: (1) caregivers can check whatever the elderly received and read a 
message sent, (2) all the elderly in MRPS are equipped in their apartment. The 
Miraculous-Life system could actually help caregivers in organizing and performing their 
tasks, reducing potentially the perceived stress. Nevertheless, MRPS nurses suggested 
that a system like Miraculous-Life “could increase the work charge, especially at the first 
stages of the implementation”. They also suggested that this system would not have a big 
impact related to cares of independent elderly living in Colladon: “they are living alone, 
they don’t really need us”. A nurse also showed fear of being overloaded by request from 
elderly, that would have an additional tool (potentially fun) to communicate with them: “how 
many notifications, how many request, how many alarm alert would we receive?” A nurse 
also mentioned that, in order to reduce stress (but also to reduce care resources and 
costs) the system should be tailored depending on the need of the user. According to the 
care manager, “the system could be used to monitor the elderly remotely… in order to 
know how the resident is doing remotely… we could have a kind of health history related 
to them… for instance for taking medications”. According to him, this would also reduce 
care stress.  

3.7 Results objective 6 
Objective 6 of the project: Achieve high usefulness of the system for the user 
through pilots and related evaluation and assessment. 
The main aim of this objective is to prove high usefulness of the system for the user 
through the carrying of two pilots and related evaluation and assessment.  
Expected Impact: The elder recognizes technological solutions to be of high usefulness in 
carrying out their daily activities at home. 
Quantifiable Success Indicators: For this objective one indicator have been set. 

1. The elder’s rating of usefulness of the system increases by 75% from the 
beginning till the end of the project. 

 
Usefulness will be measured by the usefulness scale (consortium questionnaire). The 
scale “perceived usefulness” of the Almere questionnaire will also info about this indicator. 
Finally, the following questions will also be asked to the participants in the form of 
conversational feedback: Using the system enhances your effectiveness on the carrying 
out of your daily life? Using the system enables you to accomplish your daily tasks more 
easy? Do you find the system useful? Is the interaction with the system clear and 
understandable? Usefulness will also be investigated in the focus group with caregivers. 
 
Qualitative results 
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• Open questions from the elderly? (Orbis, MRPS and both) 
Do you find the system useful?  
Orbis: The elderly responded that on the moment of the trial the system is not useful yet 
since they use it unstructured. Four elderly think it could maybe be useful in the future 
when they are more care dependent and need more help than momentarily. They find the 
system at that moment not yet useful but indicate that in the future it could have benefits 
(independency, autonomous, safer feeling, more structure in the day, preventing 
dangerous situation, prevent loneliness). When the system would work well and the 
agenda this would make their day more structured and visible in the future and would 
reminding of appointments when needed which could probably influence the effectiveness 
and easiness of carrying our activities but this is only a hypothesis for the future.  
They all are satisfied with the services especially the physiotherapy, agenda, safety, 
mealtime and notifications. They miss services like playing more games like memory 
games or bridge. They also think that Mary should me more human like and should show 
more human like emotions and movements and that dialogue should be more fluently than 
only speaking the line the computer asked. She also responds slow. Furthermore they 
would like a service in which they could make the avatar themselves male-female, age, 
figure, clothes to wear, hair possibilities like in other games. They also would like Mary to 
adapt to seasons… wearing a t ´shirt in summer and skirts and a sweater in the winter. 
Having a tan on her face in summer and looking paler in winter. Since these all correspond 
to a more natural way. I also change clothes every day an elderly responses why Mary 
not. 
MRPS: Similarly, to Orbis, most of the MRPS elderly does not think that the actual 
prototype is useful for them at the moment. Most of them mentioned that the system could 
be useful for persons that are losing their autonomy and are becoming dependent: “Such a 
system could be for sure useful for persons less autonomous” (MRPS1, MRPS7), “I am 
autonomous… I do not feel I need technologies in my live (MRPS2), “If you are 
independent like me, most of the services are not so useful… If you start to be dependent, 
more and more services could be useful (MRPS5). Others elderly mentioned that the 
system is not useful because of stability, usability issues: “It could be useful but for the 
times being the system is too much complex” (MRPS4), “Yes is could be useful, but it 
should be easier to use” (MRPS5), “It could be useful if the system would work correctly” 
(MRPS1), “Yes, it could be useful... Provided that the system works correctly… For the 
times being, the system is too complex” (MRPS11), “It could be useful, but you should 
improve the system and the services” (MRPS12). While, the system could be useful for 
less autonomous elderly, some of the elderly think that this population could not use this 
system: “I think in MRPS not everyone could use this machine... The persons that are 
losing their cognitive abilities cannot use this system… It’s too complex…” (MRPS7), 
“When I will be more dependent the system could help me… But could I use the system 
when I will be more dependent?” (MRPS2). Most of the elderly mentioned that they would 
be interested in some of the services, but in any case, not in all of them: “the system could 
be useful “for health issues or falls” (MRPS2), “some of the services could interest me” 
(MRPS3), “most of the services are not useful to me, exception made for reminders, 
agenda, physical activity, animation” (MRPS5). This may suggest that specific services 
should be available to specific user, based on his requirements. Interestingly the 
participant MRPS4 suggested that “a lot of services that are not useful for me… I would 
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prefer not to see those services in the main menu... I would like to see in the menu only 
the actual services that I would use”. On the contrary, an elderly mentioned that the 
system could be more useful by adding additional services (MRPS11). Half of the sample 
also thinks that such a system will be more useful for the next generations of elderly: “It’s 
difficult to say if the system is useful or not. I am not used in using technologies… This is 
probably a question of generations… I am not used to use technologies.” (MRPS9), “There 
is still a lot of work to do in order to make the system useful… I think the system will be 
ready for the next generation of elderly (MRPS10), “the system could be useful for the next 
generation of elderly (MRPS12), “You are not testing the good generation of elderly... You 
should wait for the next ones… There are technological barriers… (MRPS6), “The system 
could be useful especially for the next generations of elderly (MRPS7). Interestingly, 
according to two participants the project should not stop now: “the system could be useful 
in the future. The idea of the project is good… but the actual system is still ‘work in 
progress’. You should continue your researches. The project should not stop now.” 
(MRPS4), “The system is potentially useful but we should do more tests with a more 
reliable system” (MRPS9). Interestingly, according to a participant the system could be 
useful in MRPS provided that all the residents have the same system at home: “but all 
elderly in MRPS should have the system. Otherwise it will be not useful here.” (MRPS3). 
Interestingly an elderly (ancient professor), recognize the complexity of what the 
consortium proposed within the Miraculous-Life project: “This is the first step... You are 
creating something new... You are doing the premises for something that will be sold in the 
future… It’s a starting point... I think it's normal that your prototype doesn't work correctly 
at the first time… Doing research take time... Many factors should be taken into account.” 
(MRPS12, ex professor in an engineering school). 

 

• Focus groups (in)formal caregivers (Orbis, MRPS and both) 

Is the Miraculous-Life system useful? For what population? 
Orbis: The system is useful for patient with more neurologic problems (Cerebro Vascular 
Accident, CVA) who could use the system to life more independent. It would be useful for 
elderly who life at home and have mildly memory problems and minor ADL challenges. 
The system could also be useful for elderly with viewing problems since they can talk to 
the system and the system could help this elderly by speech to subscribe for activities of 
skype with a friend. 
The system is not suitable for patients in the nursing home setting with cognitive problems 
like dementia (since it makes them restless) and who are frail and have complex care 
problems. The system is also not suitable for patients that still live at home independently 
since it will make them dependent of the system of lazy since the system will remind them 
of things on which they should remember this themselves.  
The system could be useful in prevention of loneliness and could have the benefit of 
keeping an elderly less dependent-autonomous from care since Mary can help 
remembering for example when he needs this. A benefit is safety since the system will 
send a message to the caregiver when the elderly needs help or fell of when a stove is 
kept on after cooking, or medication is forgotten. It could also reduce care demand since 
due to lowliness elderly call caregivers with a lot of questions when Mary would be more of 
a companion this could be reduce. Also the medication reminder could reduce care 
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demand. In the implementation phase care demand could increase due to getting used to 
the system. 
Also do not forget to train caregivers and give elderly caregivers time and extra training to 
get used of this technology otherwise care burden will increase due to the system.  
MRPS: According to most of the nurses participating to the focus group, the Miraculous-
Life system is useful for elderly that are losing their autonomy. However, the group of 
nurses also added that “it will be difficult for them to use it”. According to caregivers, some 
of the services could also be interesting for independent elderly – for example the group 
activities, agenda, medication reminders, appointment reminders. Interestingly, according 
to members of the Service to the Residents and the animators, the system answers to the 
need of elderly who live in Colladon – thus elderly that live in their apartment and are 
independent: “everyone need an agenda, and to be reminded for his activities”. All 
caregivers agreed that this system can’t be used by elderly that live in dependent facilities 
(EMS, Trembley): “one should be dependent to use the system”. 

• Field notes and observations (Orbis, MRPS and both) 

MRPS: Testing these use cases, observers noticed a common thread in participants’ 
responses. Every one of them said at some point that they would not use such and such 
functionality but thought older/less autonomous/more frail/less active people would benefit 
from it. Neven (2010), studying older users’ and researchers’ attitudes during testing of a 
robot designed to enhance the health of the elderly, observed a similar "but obviously not 
for me" trend. Quoting Minichiello et al. (2000), he argues that older people are aware of 
society's bias against old age (ageism) and actively try to distance themselves from such 
unflattering stereotypes. Similarly to what Neven observed, participants also repeatedly 
stated that they meant to be of use to other, less fortunate elderly people.  
 
Quantitative results 
Table 13. Results quantifying success indicator 6.1. 

Question MRPS elderly Orbis elderly Total  

 Zero  Final  Zero Final  Zero Final  

 N=11 N = 11 N = 8 N=8 N=19 N=19 

System Usefulness 
Mean= -1 

SD= 1,3 

Mean= -1,1 

SD= 1,7 

Mean= -1,3 

SD= 1,4 

Mean= -1,7 

SD= 1,2 

Mean= -1,1 

SD= 1,3 

Mean= -1,3 

SD= 1,5 

2: Almere  subscale 
Perceived usefulness   

Mean= -0,63 

SD=  1,00 

Mean= -0,79  

SD=  0,99 

Mean= -0,33 

SD=  1,24 

Mean= -0,29  

SD=  1,4 

Mean= -0,51 

SD=  1,1 

Mean= -0,58 

SD=  1,2 

1: System Usefulness scale 12 items using 7 point Likert scale (-3,-2,-1,0,1,2,3) showing strongly disagree to strongly agree (see 
deliverable 6.1 for the scale and items) 

2: Almere perceived usefulness is part of the Almere scale based on items 30,31,32 , 5 point Likert scale (-2,-1,0,1,2)  showing strongly 
disagree to strongly agree  

 

Table 13 shows that “System Usefulness” and Perceived usefulness (subscale Almere) 
are scored neutral to slightly disagree that is it useful at the moment of the trail which could 
be due to the setup of the trial.  
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1)      The system helps me to be more effective in carrying out my daily activities. 

2)      The system gives me more control over the activities/tasks in my daily life. 

3)      The system makes me feel less stress by making use of the system for managing my daily activities/tasks. 

4)      The system helps me to complete my daily activities/tasks quickly. 

5)      The system helps me to complete my daily activities/tasks more easily. 

6)      The system makes me feel more motivated to carry out my daily activities/tasks. 

7)      The system makes me feel safer in carrying out my daily activities/tasks. 

8)      The system helps me be more active (i.e., participate in more activities). 

9)      The system improves my ability to perform my daily activities/tasks. 

10)   The system helps me be more independent/autonomous. 

11)   The system helps me to reduce my demand for care from my caregivers. 

12)  The system saves me time when I use it 

1: System Usefulness scale 12 items using 7 point Likert scale (-3,-2,-1,0,1,2,3) 

Figure 25. Items of the Usefulness scale total Miraculous-Life sample (n=19) 

 
Figure 25 shows that especially question 2, 3,7,10,11 show slightly disagreeing results 
focussing on control in their lives due to the system (2), less stressful life due to Mary, 
safer feeling, independent and autonomy and reduce care demand.  
Although the latter two answers concerning independency and care demand in the focus 
groups and interviews they elderly indicated that in the future the system could have a 
benefit concerning these.  Mabey due to the trial setting they responded differently.  

1 

2 
3 

4 5 6 

7 
8 

9 

10 11 12 
-2

-1,5

-1

-0,5

0

0,5

1

1,5

2

Measurement zero Mean Measurement 1 Mean



 

P 

 
 

D6.5  Trial evaluation results 

 

Public Miraculous-Life   
 

80  
 

 
2: Almere perceived usefulness is part of the Almere scale based on items 30,31,32 , 5 point Likert scale (-2,-1,0,1,2)  showing strongly 
disagree to strongly agree  

Figure 26. Items of the Perceived usefulness scale of the ALMERE scale total Miraculous-Life 
sample (n=19) 

 
Figure 26 shows that comparing zero and final measurement the system becomes less 
useful and less convenient. This could be due to technical issues during the trial period 
(system stop working/ or services stimulated not asked by the elderly etc.).  
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4 General observations and recommendations 
In this chapter the general recommendations – in terms of system, virtual support partner 
(VSP), interface, navigation, feedback – concerning the prototypes tested during the trial 
will be described. These recommendations are based both on the expert- and user-based 
evaluation outcomes. Experts, elderly and caregivers provided together relevant 
suggestions and information for the further improvement of the system, VSP, interface, 
navigation and feedback. 

4.1 System 
Most participants were eager to test the system. The group of elderly showed a relatively 
high level of curiosity about the prototype. The end-users suggested (in the focus groups 
and interviews) that the Miraculous-Life system could have interesting benefits like 
independence thanks to the support offered by the VSP and an increased sense of safety. 
Moreover another important secondary benefit that was regarded to this feeling of 
independence elderly would be autonomy which might influence quality of life. As 
mentioned in the interview with elderly and focus groups of caregivers, the system could 
help in prevention of loneliness due to the companionship of the VSP and thus prevent 
social isolation. Nevertheless, it was also stated in both organizations, “the machine 
should not replace the human”: the VSP should act as the interface between the elderly 
and his/her social environment, by promoting social activities when the user is sad for 
example. 
In the quantitative data the motivation and usefulness was not that high this could be due 
to the technical difficulties in the trial phase and the controlled setting and short period of 
the trial (8 weeks).  
The recommendations concerning the general functioning of the system are described in 
the following paragraphs. 
Firstly, both end-users think that the Miraculous-Life prototype tested during the trial phase 
is still too slow: the time needed for processing did not fit to the expected interaction time. 
Interestingly, both MRPS and Orbis elderly were negative concerning the item of the 
questionnaire “I think that the system could save me time when I use it (C12)”; suggesting 
that the system should be improved in terms of responsiveness. 
The system used during the trial was not very stable and had to be restarted several times 
also services were triggered that were not requested by the elderly. From time to time, the 
system stopped unexpectedly and did not react on commands – i.e. the screen was frozen 
and the avatar did not respond to the spoken commands anymore.  
During the trial, a learning curve has been observed especially in elderly in both 
originations with no experience with tablet and smartphones. Participants learned how to 
interact with the tablet and with the Miraculous-Life system. Interestingly, at the end of the 
trial all elderly wanted to keep the tablet and showed interest in improving their skills 
concerning the use of the tablet; which is a positive outcome per se. In order to answer to 
this need, the animation department of MRPS, in the continuity of the Miraculous-Life 
project, will propose in 2017 two new group activities in their planning concerning use of 
tablets, smartphones, computers and internet; which is also a positive outcome of the 
Miraculous-Life project. 
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In similar fashion to Orbis results, at the beginning of the second rollout phase, MRPS 
elderly were curious about the system, especially the elderly that did not participated 
during the first rollout phase. Their interest in the project gradually decreased since their 
expectations related to system stability, speech recognition and speech synthesis were 
very high and were not meet within the Miraculous-Life project. Several benefits of the 
system were suggested by both elderly and caregivers during the trial in both 
organizations: 

• Some of the MRPS elderly strongly think that tablet-based solutions will be a 
standard offered by default in Swiss healthcare organizations in future and will 
improve communication between the seniors and the caregivers. 

• In general, both elderly and caregivers tended to agree that the Miraculous-Life 
system has a potential to increase autonomy, independence and quality of life. 
Moreover, some of the caregivers and also elderly (Orbis) fears that such a system, 
once ready on the market, could make the residents “lazy” (due to reminders they 
normally have to remind themselves), and isolate them at home. This was also 
mentioned by two elderly in MRPS: “a thinking machine would make the elderly lazy 
and dependent from the machine”. Similarly, participants of MRPS and Orbis 
suggested that only the services that are useful for the user should be available on 
the user interface (so it is more custom made). This also would reduce the risk of 
making elderly dependent through technologies that ‘think for’ them.  

• Prevention of loneliness and social isolation. The opinions of the users on this 
objective diverged. Some participants mentioned that the Miraculous-Life system 
has the potential to prevent loneliness and social isolation, thanks to the use of the 
message system, agenda, contact list, and emotion recognition services. Moreover, 
an important number of participants (primary and secondary end-users) suggested 
that the humans  should not be replaced by machines. Those participants tended to 
invalidate the role of Mary as being a companion. During the trial, also several 
elderly of MRPS made an analogy between Mary and the robots that are replacing 
the check-out assistants in Swiss supermarkets. Some of the participants in both 
organizations are afraid that, in the future, intelligent robots could replace nurses 
and administrative staff in elderly homes.  

• Reduce the stress, the workload and the care costs. Caregivers tended to think that 
there is a potential in reduction care consumption, especially managers and 
coordinators. According to caregivers, the Miraculous-Life system could potentially 
reduce care costs in care home programs, but not necessarily in organizations like 
MRPS and Orbis, in which caregivers are on site. Members of the service to the 
residents and animators mentioned that communication between caregivers and 
elderly could be improved, reducing thus care costs. Although the aim of such an 
innovation like Miraculous-Life should never be to reduce costs (several participants 
made this remark caregivers and elderly). 

Finally, the most important recommendations for improving the system are related to the 
responsiveness and stability of the system. In similar fashion to pre-trials results, all 
participants mentioned that the system is still too slow, reason why the system would not 
enhance elderly’ effectiveness on the carrying out of their daily life. The Miraculous-Life 
system is slow due to downloading constantly videos from the Zoobe server, largely 
depend on the internet connection. In MRPS, elderly have a bandwidth of 10 Mbps in 
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download, which was not sufficient in order to ensure a stable connection with external 
servers. For these reasons, during the controlled trials internet connection was provided 
via a 4G sim-card, ensuring a faster connection – reaching also 30 Mbps in download. 
Although the fast connection, response time varied slightly from one session to the next 
one, and most of the users mentioned that the system was still too slow. These results 
strongly suggest that a system targeting large nursing homes, in which one could expect 
not to have performant internet connection, should not depend on external servers, 
especially for transmitting big amount of data, i.e. the videos of the VSP. 

4.2 Virtual partner 
Overall the elderly and the (in)formal caregivers like the idea of Mary as a Virtual partner 
that could prevent loneliness. The Avatar Mary is seen as very friendly though not human 
like and more artificial and impersonal like a machine (see results Avatar and Godspeed 
questionnaire). Some elderly indicated that Mary is good companion (N=3 Orbis). All the 
elderly stated that in their point of view Mary is not able to understand their emotions and 
that she is not empathic.  One elderly states ‘’she shows some empathic signs and 
gestures but these are not humanlike’’. Furthermore one elderly in Orbis said that ´I know 
Mary well I also know how she will respond which makes her behavior predictable´. They 
all state that she shows emotions but they look not natural. 
As recommendation for a virtual partner they would suggest that Mary should me more 
human like in speech, movement and non- verbal communication and that dialogue should 
be more fluently than only speaking the line the computer asked. Additionally they would 
like a service in which they could configure the avatar themselves male-female, age, 
figure, clothes to wear, hair possibilities like in other games. They also would like Mary to 
adapt to seasons… wearing a t ´shirt in summer and skirts and a sweater in the winter. 
Having a tan on her face in summer and looking paler in winter. Since these all correspond 
to a more natural way.” I also change clothes every day an elderly” responds why Mary 
not”.  
The speech and volume were good. Although the elderly suggested in bar in which you 
can choose between fast/slow hard and soft. Now she can only speak slow middle and 
fast and hard middle and low and the elderly would like to have more diversity. 
Pronunciation (should be improved, if possible). Note also that words with special signs (è, 
é, à, ç, dieresis, etc.) are not pronounced properly by the VSP.  
Thirdly, according to users dialogues should be even more friendly and complex and not 
predictable when using the VSP often. Technical partners should not use the same 
utterance in different contexts. Reusing the same utterances on different contexts make 
the system less attractive and lively. As stated in the D1.2, the VSP should communicate 
in a “random” manner. To illustrate this, the VSP could instead of always saying “Luc, 
how’s your day?” it could randomly iterate “Hey Greta”,  “Greta, how is it going?” allowing 
more natural interaction. 
Generally, elderly were positive while speaking about Mary and suggested that she is a 
good companion. Critically, two participants of MRPS (a male and a female) mentioned 
that they had the impression to establish a social bonding with the VSP. In similar fashion 
to Orbis results, most of the users mentioned that Mary is not empathic. Mary is often 
perceived as being too cold, dry, too much “robot-like”, and too much “schoolmistress-like”. 
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According to some of the participants, the lack of empathy is normal, since she is a robot 
and not a human being. Interestingly, some of the participants mentioned that they felt 
“cared of”. Generally, most of the elderly does not think that Mary is able to understand the 
emotions of the user. Few of them, on the contrary, think that emotion recognition (could) 
work. Some of the users mentioned that understanding emotions of the user is potentially 
a good service; helping elderly recognizing and validating their own emotions, detecting 
loneliness and sadness. Other elderly raised the question of acceptance of a machine that 
recognizes emotions of the user.  
MRPS caregivers highlighted the benefit of speech input/output solution: these 
technologies could compensate for sensory impairments. In addition, the VSP has the 
potential to catch the attention of the user, improving the quality of the interaction 
especially for elderly with cognitive impairments. Emotion recognition is generally not 
accepted by MRPS caregivers. Those technologies risks removing human contact, “a pillar 
in the care context”. An animator, on the contrary suggested that emotion recognition “it is 
not necessarily an intrusive technology… it’s a next step in technology”. According to him, 
negative emotions should be taken care by human being (nurses) and not by machines, 
but “a first detection could actually be performed by a machine”, which validated the 
Miraculous-Life approach.  
Generally, participants expect to interact with Mary as they do with a human being. When 
they see Mary for the first time they talk to Mary and expect she will respond naturally. 
Since this is not the case in the current prototype this disappoints the elderly as bit   
Moreover, most of the elderly mentioned that Mary did not understand efficiently what is 
said by the user. In similar fashion to Orbis results, several elderly also mentioned that her 
behavior and dialogues are completely predictable. Interestingly, an elderly of MRPS that 
participated in the first and in the second rollout phase mentioned that the dialogues of the 
VSP were more engaging during the final trial – note that in the second rollout phase, five 
alternative dialogues were implemented for each VSP dialogues. According to a MRPS 
participant, Mary should be more passive, suggesting that the behavior of the VSP should 
be designed based on the degree of autonomy of the elderly: the VSP should be passive 
while interacting with independent elderly and directive while interacting with people that 
are more dependent. Elderly of both organizations  mentioned that the VSP represent a 
benefit, added value, for the system. Some  participants also indicated that her voice is 
irritating or monotonous., her voice is lacking of empathy. A participant would prefer a 
human voice rather than a synthetized one. Participants with hearing aids found the 
avatar's default voice too nasal sounding and uncomfortably high pitched. They would 
appreciate being able to choose another voice. For instance, a MRPS participant mentions 
that she has troubles in understanding female voices in general, this is also a precious 
result suggesting that elderly should be able to choose the gender of the VSP to ensure 
accessibility. In addition, participants tended to appreciate the service allowing them to 
change the rhythm of the VSP voice, which should ensure a proper communication 
between the system and the user. This corroborates the results already observed during 
the user needs analysis. Interestingly an elderly mentioned, on the zero and final 
measurement, that she would prefer an older VSP: “It disturbs me that she is young”, 
referring to the ageism. 
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4.3 Feedback, navigation and interaction 
The recommendations concerning feedbacks provided by the system are described in the 
following paragraph. 
Firstly, elderly find it useful that the feedback “processing” provided by the system is 
important and so they understand better when to speak and when the avatar is listening. 
Note that during the evaluation phase we observed that the users tend to answer to the 
VSP before the video concluded. Thus we think that two kinds of feedback should be 
provided by the system during an interaction with the VSP: “I am speaking, and I can’t 
hear you right now. Click here to come back to the previous step of the dialogue. Click 
here to skip the video.”, “Now, you can speak, I am hearing you”.  
Navigation: during the trial we observed with pleasure that the most end-users navigated 
relatively fast through the structure of the Miraculous-Life system. After having been 
trained at the beginning of the trial, most participants were able to interact successfully 
with the system and navigate effortlessly without the aid of external support. Only the two 
persons in Orbis with dementia had a lot of problems and becoming restless. The 
recommendations concerning the navigation are described in the following paragraphs. 
Note that when a service is activated, the user cannot access directly another service by 
vocal command. This solution limits the number of vocal commands in each step of the 
scenarios, preventing thus speech recognition errors.  
Finally, in this version of the prototype, the user is forced to wait until the end of the video 
in order to provide his answer. During the evaluation, we observed that several end-users 
in both institutions wanted to interrupt the VSP.  
In the next paragraph, we will describe the most important observations and 
recommendations related to user navigation, interaction and feedbacks. 

• Touch interaction: although some participants asked for guidance before touching 
the screen, they quickly learned how to interact with the system. A case in point 
was made by a participant who had never used a tablet device before and had 
made a prior, unsuccessful attempt at using a smartphone but had gone back to her 
old cell phone. Although she showed some anxiety during the first testing session, 
she was more confident during the subsequent sessions and managed to use the 
system on her own. Also at Orbis we had elderly who were less confident during the 
first sessions and managed to use the system on their own during last sessions. 
Despite the system's overall ease of use, testing showed a number of usability 
issues related to touch interaction 

• Data entry with virtual keyboard: using the virtual keyboard proved difficult for all 
participants (see agenda use case for details), especially at the starting of the trial, 
with the notable exception of one participant who was an expert smartphone user. 
Interacting with the keyboard was made more difficult by the fact that the tablet had 
to stand upright during testing, so that facial expression could be captured. One 
participant MRPS and one of Orbis assumed that he could use voice-to-text to fill in 
a new event form. It made sense to him that since the machine could talk to him, he 
could talk back and use his voice for text entry. 
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• Voice recognition: this feature of the system proved difficult to test. The participants 
needed verbal guidance to go through the use cases. Testing could therefore not 
be performed in silence. The conversation between the participant and the observer 
mislead the system, which behaved erratically, thus generating an even stronger 
need for verbal reassurance from the participant, and more instances of seemingly 
irrational behaviour from the system. The ability to use two different modes of 
interaction simultaneously was challenging to some users. A few users (n=2) noted 
that although they could give verbal instructions to the system, they could not use 
voice recognition as an input device (to dictate a new message or add a new event, 
for instance). Interestingly, we observed that most of the users chose to interact 
with the system simultaneously by touch and by speech – i.e. pronouncing the vocal 
command at the same time of clicking on the related button. 

• Potential conflict between voice and touch interaction: Let user disable voice 
recognition. If user chooses one mode of interaction, do not let the other mode take 
precedence. 

• Lack of error prevention: the system does not ask for confirmation if the user is 
filling out a form and willingly or inadvertently leaves the screen. Previously entered 
data is lost without any warning or ways to undo the action. In order to prevent 
error, we suggest: (1) to warn users that they are about to leave a screen with 
unsaved data, (2) to auto-save data, (3) to provide a way to undo last action or go 
back to previous application state 

• Lack of guidance, help and guidance: participants had to rely on the observer for 
assistance, especially at beginning of the trial; lessening thus their sense of 
autonomy. One user suggested that forms should provide some form of contextual 
help. In order to improve guidance, we suggest: to display contextual help 
messages next to form fields and to provide a permanent help button. Clicking on 
the button displays help content. 

• Lack of feedback on buttons: the system from time to time did not give to the user 
an immediate feedback on his/her action on the buttons. The visual feedback, i.e. 
button turning pink when pressed, did not always match the action of the user. This 
could be because the system was slow but participants had no way of interpreting 
the situation. Users also found that buttons were not reactive enough to the touch. It 
seemed inconsistent and therefore untrustworthy. Users interpreted the system's 
lack of feedback by thinking that they had done something wrong. They 
experimented with different ways to touch the screen, such as applying more 
pressure, applying less pressure, swiping the button with their index finger, using 
the tip of the nail, using a touch pen, touching the button repeatedly. In order to 
improve feedback on buttons, we suggest: to change the visual appearance of 
buttons according to state, to provide haptic feedback (vibration when user touches 
the button), to improve overall response time of the feedback. 

• Feedback on speech recognition: Another problem detected by investigators was 
the presence of the online feedback related to speech recognition, informing the 
user about what is understood by the system. This feedback change very fast, and 
made no sense to the end-users. Several of them did not understand this feedback, 
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even after the explications of the investigators. Some of them spontaneously read 
the content of this feedback, or make comment on this, making the system opening  

• Lack of affordance: Give buttons a 3D effect 

4.4 Recommendation of the services and integration 
The services that were most appreciated by the users were the physical activity service 
with physiotherapy movies, call for help, fall detection and appointment and medication 
reminders. Overall the elderly mist services like gaming (cognitive stimulation games, 
bridge card games), link to meal time services, service to design your own avatar ;-) 
Although all services have been individually tested and many of these services have been 
deployed and have demonstrated high quality, more effort is required to ensure the quality 
of the integrated system (see table 14 for problems of the use cases related to the 
different services).. 
It is important to keep the services updated with new technologies. Existing technologies 
are constantly updated or new ones appear every day, providing numerous advantages 
and harvest new technological advantages that emerge. Miraculous-Life services will also 
have to evolve and utilize any new technologies that will increase the added value of the 
services. 
 
Table 14. Problems and recommendation per use case 

 Use cases tested 
in the trial 

Problems 

 

Recommendations for solving 
problem 

 Use case 2.3.1 
Agenda  

I  week or month 
overview is missed    

Include a week and month 
overview 

 Use case 2.3.1 
Agenda 

Some of the elderly 
already use existing 
digital solutions (Google 
Calendar, Apple 
Calendar) 

Ensure synchronization between 
the Miraculous-Life system and 
existing standards. 

 Use case 2.3.1 
Agenda 

In the ‘new agenda item 
screen’ the users are not 
aware that the screen is 
scrollable 

Please consider to add a visual 
feedback informing the users 
when the screen is scrollable 

 Use case 2.3.1 
Agenda 

Participants did not know 
how to show/hide the 
keyboard 

Please consider to add a button 
to show/hide the keyboard 
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 Use case 2.3.1 
Agenda 

In the ‘new agenda item 
screen’, date input has 
been perceived as too 
cumbersome (day, month 
and year) 

Use a standard date input field in 
order to let users chose the date 
in a more intuitive way 

 Use case 2.3.1 
Agenda 

Error prevention: in the 
‘new agenda item 
screen’, the user risk to 
lose his input data and 
have to restart the use 
case again 

Please consider to add a stage in 
which Mary ask for confirmation if 
the user is filling out the form 

 Use case 2.3.1 
Agenda 

Consistently to the results 
of the pre-trials, seniors 
suggested that they 
would like to be able to 
introduce the location of a 
new activity. 

Please consider to add a text 
input field, allowing 

 Use case 2.3.2 
Events/Group 
activities  

I  week or month 
overview is missed    

Include a week and month 
overview 

 Use case 2.3.2 
Events/Group 
activities 

The different types of 
group activities could be 
regrouped based on their 
nature 

Please consider using a code-
color as a visual feedback in 
order to inform the users about 
the nature of the activity (social, 
physical, cognitive,…) 

 Use case 2.3.2 
Events/Group 
activities 

Some participant missed 
a general description for 
each group activity (“I 
don’t know what this 
activity is… is there info 
somewhere?”) 

Please consider to add a field for 
each activity allowing the 
animators to describe a particular 
activity. The VSP could read this 
description when asked by the 
user (e.g. vocal command “more 
information”) 

 Use case 2.3.2 
Events/Group 

“How can I contact the 
responsible animator for 
an activity?” (MRPS 

Please consider to provide the to 
the elderly the possibility to 
contact the animator responsible 
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activities elderly) for a particular activity (message 
or phone) 

 Use case 2.3.2 
Events/Group 
activities 

Animators are interested 
in knowing the list of 
participants for each 
group activity in order to 
organize the activity and 
contact, when needed, all 
seniors participating in a 
particular activity via the 
Miraculous-Life system. 

Please consider to add this 
functionality (write a message, 
write a notification to all 
participants of a particular 
activity) on the caregiver user 
interface. 

 Use case 2.1.2 
Message system  

You have to type the 
message which is difficult 
for the elderly.  

It would be very useful too have a 
speech driven writing so speak 
and the message is typed.  

 Use case 2.1.2 
Message system  

Participants did not know 
how to show/hide the 
keyboard 

Please add a button to show/hide 
the keyboard 

 Use case 2.1.2 
Message system 

For long messages, the 
digital keyboard hides the 
input text field on the user 
interface. 

Please consider to find another 
solution in terms of user interface. 

 Use case 2.1.2 
Message system 

Consistently to the results 
of pre-trials, users asked 
to be able to consult the 
messages they send. 

Please consider to add an outbox 
in the message system of the 
elderly. This functionality is 
already available in the 
caregivers’ web application. 

 Use case 2.1.2 
Message system 

“How can I write the 
same message to more 
than one person?” 

Please consider to give to the 
end user the possibility to send a 
particular message to more 
participants. 

 Use case 2.1.2 
Message system 

“Can I receive my emails 
on the Miraculous-Life 
system?” 

Please consider to give the 
possibility to the user to associate 
an existing account on the 
message system. 
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 Use case 2.1.1 
Contact list 

Consistently to the results 
of pre-trials, the elderly 
miss that cannot control 
their own contacts  

Control function in contact list. 
Consider to provide to the seniors 
the possibility to add and modify 
data manually in the contact list – 
at least for the most autonomous 
elderly 

 Use case 2.1.1 
Contact list  

It’s difficult for the user to 
find contacts in the list 

Please design an alphabetical 
order of the items in the contact 
list 

 Use case 2.2.2 
Mode of the 
system 

Some of MRPS users 
would like to be able to 
choose which service is 
on/off in the passive 
mode 

Please consider to provide the 
possibility to the most 
autonomous elderly to choose 
which services should be 
activated in the passive mode 
within the user interface. 

 Use case 2.2.5 
Dangerous object 
adviser  

A lot of false positives in 
the apartments of the 
elderly. Since they are 
tight/messy  and a lot of 
things are hanging 
standing etc. 

Test and fine-tune 

 Use case 2.2.5 
Dangerous object 
adviser 

Consistently to the results 
of pre-trials, different 
users mentioned that 
they cannot “What object 
should I move in my 
apartment?” 

A huge number of users 
suggested that a feedback should 
be provided in order to know 
which object is detected as being 
dangerous by the system. 

 Use case 2.2.7 
Call for help  

A lot of false positives. 
The triggering of the 
service is very fast. 

Test and fine-tune 

 Use case 2.2.7 
Call for help 

The elderly should be 
very close to the tablet in 
order to be able to listen 
to the caregivers (and in 
order to make his/her 

Consider to use a smartwatch 
with an internal speaker and 
microphone in order to ensure the 
communication between the 
elderly and caregiver for the 
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voice understandable for 
the caregiver). According 
to the tests made in 
MRPS, a distance higher 
than 1 meter 50 between 
user and tablet make the 
communication difficult to 
be understood even if the 
elderly and caregiver 
speak very loud 

safety services 

   

 Use case 2.2.3 
Configure VSP 
speech  

The difference between 
loader and softer and 
faster and slower should 
be done by a bar which 
you can tick with your 
hand of voice driven 
preferably   

Make a voice driven bar to make 
changes  

 Use case 2.2.3 
Configure VSP 
speech 

The voice of Mary is not 
understandable for all 
users 

Please consider to give the user 
the possibility to change her 
voice, or to change avatar 
(including voice). 

 Use case 2.2.3 
Configure VSP 
speech 

Some of the participants 
did not understand that 
selecting one of the 
options (faster, slower, 
louder, softer) implied an 
immediate change in the 
voice configuration. They 
did not know how to 
answer the avatar's 
subsequent question 
"would you still like to 
change my voice?" and 
kept repeating "I want to 
go back to normal". 

Please consider to change again 
the  

 Use case 2.3.5 
Notification 

Some of the elderly 
would like to receive 
notifications via a 

Consider to implement 
notification sounds for 
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service  notification sounds 
elderly- 

notifications, periodic advices, 
appointment reminders, 
medication reminders 

 Use case 2.2.4 
Fall detection  

Al lot of false positives in 
the apartments of the 
elderly (even a women in 
a wheelchair got this fall 
detection while she was 
sitting in her wheelchair). 

 

Test and fine-tune 

 Use case 2.2.4 
Fall detection 

If the elderly fall down, 
the tablet is likely to be 
far from the elderly, 
making the interaction 
and the call very difficult 
to be established 

Consider to use a smartwatch 
with an internal speaker and 
microphone in order to ensure the 
communication between the 
elderly and caregiver for the 
safety services 

 

 Use case 2.3.4 
Object Location 
Assistance and 
Reminder  

Location: the tracking 
balls do not work.  
 

Tracking balls testing and fine-
tuning.  

 Use case 2.3.4 
Object Location 
Assistance and 
Reminder 

Reminder: reminder 
function works but only 
has 1 place 

Consider to implement alternative 
places for the reminder function. 

 Use case 2.1.4 
Medication 
reminder  

Some of the elderly 
would like to receive 
medication reminders via 
a notification sounds.  

Consider to implement 
notification sounds for 
notifications, periodic advices, 
appointment reminders, 
medication reminder 

 Use case 2.1.3 
Shopping 
assistance  

Elderly do not like to type 
the amounts. They prefer 
speech driven. 

Make the whole service speech 
driven. 

 Use case 2.1.3 
Shopping 
assistance 

Adding items to a master 
list and then selecting an 
occurrence to add to 
one's list seemed 

Consider to provide to the elderly 
the possibility to add directly an 
item and its occurrence in one 
step of the scenario, without 
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particularly counter-
intuitive and 
cumbersome. 

passing from the dialogue with 
Mary. 

 Use case 2.1.3 
Shopping 
assistance 

Two users suggested that 
they would prefer to have 
more than one shopping 
list; allowing thus to 
prepare multiple 
shopping list, one for 
each market  

Consider to provide the possibility 
to the user to create multiple 
shopping list. 

 Use case 2.3.3 
Appointment 
reminder  

Some of the elderly 
would like to receive 
medication reminders via 
a notification sounds  

Consider to implement 
notification sounds for 
notifications, periodic advices, 
appointment reminders, 
medication reminder 

 Use case 2.4.1 
Meal preparation  

The elderly miss that 
cannot control their own 
recipes 

Control function in meal 
preparation. Consider to provide 
to the seniors the possibility to 
add and modify data manually in 
the meal preparation service – at 
least for the most autonomous 
elderly 

 Use case 2.4.1 
Meal preparation 

The elderly miss that 
cannot share their own 
recipes with others users 

Please consider to the possibility 
to allow users to share their own 
recipes with others participants. 

 

4.5 Challenges and problems in the overall system 
architecture 

The current prototype encapsulated many components of different research areas, whose 
information exchange and interactions are crucial for creating the proposed system 
functionality and end user experience. The complexity and potential functionality 
consequently leads to numerous possible points of failures throughout the system 
architecture. Despite following thorough internal testing procedures, conducted by the 
developers as well as by professional caregivers, several issues were identified during the 
(sequential) field trials (phases) of the project by the end users that must be coped with in 
further developments from the research prototype towards a product. The following section 
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gives an overview about the most significant problems based on the end user issue 
reports. Please note that there is no order intended i.e. there was no “most significant 
issue” identified, since every problem had an influence on the rest of the system one way 
or the other due to the aforementioned system’s complexity. 
As the main goal of the Miraculous-Life project was to provide a virtual support partner that 
emulates a human like interaction, the response time of the system on user requests must 
be reasonably short. The workflow of registering user input, processing it and creating a 
proper response required several steps, some of which were handled locally while others 
were located on remote servers. For technical reasons, the modules for emotion 
recognition from speech input as well as the avatar generation were hosted on remote 
servers from Zoobe. Since the avatar is the main interaction model towards the end user, it 
was of utmost importance that the avatar video would be available to the UI as fast as 
possible. It was evident that the main bottleneck regarding the system response time was 
the accumulation of: establishing a connection to the rendering server, the avatar video 
creation itself, the provisioning of the rendered video and last but not least the local UI 
preloading necessity on the tablet. By implementing improvements on both the client 
(workstation and tablet) as well as on the server side, the system response time was 
reduced significantly by about 5 seconds down to 0.5-4 seconds, depending on the current 
system and dialogue state. Unfortunately, the request to the avatar rendering server would 
time-out from time to time, causing a significantly longer response time of the system in 
general but also a reduced user experience, as in such cases the UI would only provide 
the textual content of the current state without the vocal and gesture based expression of 
an avatar. Once the avatar is created successfully, it has to be downloaded onto the 
workstation and further transmitted to the tablet, so that the UI can show the avatar to the 
user. This means that by using the system over a longer time period the system 
performance regarding avatar video responses improves since the videos needed are then 
available locally already. 
Running a local avatar rendering server could overcome the aforementioned problem of 
connection time-outs while at the same time further reducing the responsiveness of the 
system towards real-time interaction by avoiding download time from external servers. 
Ideally, the avatar rendering engine would run directly on the UI device so that the avatar 
is immediately available as local resources once the first frames are rendered completely. 
A possible solution for bridging the gap between issuing a command and getting the 
appropriate system response would be to facilitate predefined offline avatar videos that 
convey some kind of “I am thinking about your request” or “I have to consider your 
request” messages to the end user. By that, the user does not have to stare at a static 
screen while waiting for an answer but would have some kind of interaction or even 
entertainment.  
The dependency on remote data processing makes a reliable, stable and fast network and 
internet connectivity as well as remote service availability a necessity for providing a 
satisfying user experience in general. Where possible, the intention was to install remote 
services in an internal end user organizational wide network, in order to reduce the latency 
of remote service requests. At times wireless network connection drops were experienced 
which led to disconnected client devices, thus the Miraculous-Life system could not be 
used as long as this connection drop persisted. Automatic reconnection and user interface 
recovery mechanisms were implemented in order for the system to resume its intended 
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workflow without manual user intervention. In the meantime local notifications on the user 
interface for the end users were shown that indicated a connectivity issue and provided 
help in case the system could not recover automatically by itself. 
Network connection drops are seen in everyday life experience, whether at home in a 
private network or in a company managed network. The causes for this issue are manifold, 
ranging from malfunctioning tablet/smartphone WiFi modules, to access point/router 
failures, low signal strength etc. Such problems cannot be avoided completely and the 
effects have to be leveraged by the software system relying on the hardware infrastructure 
by e.g. applying automatic reconnection mechanisms and user notifications. 
Initially the aim was to relay all communication between the tablet (speech or touch-based 
input), the workstation and the system components via a messaging server hosted on our 
Miraculous-Life server, such that all client devices of each participant would only connect 
to one common communication exchange. During the initial tests at the trial sites, it was 
found that the delay of sending and receiving audio data through the server was too high, 
thus it was decided to switch to a more direct communication between the workstation and 
the tablet of a client. This decision improved the speech recognition quite significantly. 
An improvement on this topic for the future would be to run the speech recognition directly 
on the mobile device, so that only the recognized speech string rather than the whole 
audio data needs to be transmitted to the workstation for further processing. 
With the current version of the dialogue manager, a more general way to reduce the 
responsiveness of the system could be to preload all next possible dialogue state 
responses, since there are only limited possibilities how the dialogue can proceed at every 
state. 
For the future, it could be interesting to investigate the possibility of integrating the 
Miraculous-Life system with its services into a uniform and standardized AAL platform like 
universAAL, with the benefit of making it easier to add new services, also for 3rd party 
vendors, and also to enhance the way different modules communicate and exchange 
information with each other. 
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5 Deployment and general conclusion of Miraculous-Life 
system  

5.1 Deployment of the Miraculous-Life system 
In a related deliverable 7.2 a business strategy is given detail how the Miraculous-Life 
system products can be exploited also incorporating a market analysis. In this chapter we 
will give insight which issues will be relevant form a use based perspective to deploy the 
Miraculous-Life system. The prototype of Miraculous-Life used in the trials should be 
further developed using the technical recommendations also mentioned in chapter 4. 
Focussing on the user data following aspects will be important in deployment? 

• Miraculous-Life system for which population? 

The population that benefits the use of the avatar recommended by the end users 
caregivers and elderly themselves are elderly who live at home independently but have 
some ADL/HDL needs or have small memory problems but no diagnoses of dementia.  
Furthermore it could be used in patient with neurological problems like CVA. Due to the 
dialogue they will be able to live independently at home and would be more autonomous 
due to the system.  
Only a few elderly indicated that they were motivated to use the system in the future. The 
rest said no since they are either too independent or too dependent. Elderly also pointed 
out that they would not use the Miraculous-Life system services but older/less 
autonomous/more frail/less active people would benefit from it. This could be due to the 
trial set up but also to the phenomenon known and discussed in literature [11][12][13],. 
Different hypothesis could be proposed at this stage of the analysis explaining this result: 

• Elderly perceive the benefit of e-health on the long term but not directly for 
themselves since they do not see the benefit on an individual level and are not used 
to this in their lives yet – this was also stated by the elderly in MRPS where half of 
the sample also think that such a system will be more useful for the next 
generations of elderly: “It’s difficult to say if the system is useful or not. I am not 
used in using technologies’. 

• Interestingly, Neven [13], studying older users’ and researchers’ attitudes during 
testing of a robot designed to enhance the health of the elderly, observed a similar 
"but obviously not for me" trend. This researcher interpreted the results as being an 
attempt of participants to invalidate and resist to stereotypes of old people: “… test 
users drew upon stereotypes of old people and imagined the prospective user as a 
lonely person in need of care and company. To resist this stereotype, they 
presented themselves as cognitively and physically healthy, independent. This 
image of the helpful test user allowed participants to simultaneously enjoy the robot 
and position themselves as not old or in need of care”. The author also argued that 
older people are aware of society's bias against old age (ageism) and actively try to 
distance themselves from such unflattering stereotypes. This actually could be the 
case in both MRPS and Orbis, where all participants described themselves as being 
totally independent and autonomous. 
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The features of the Miraculous-Life system that were most appreciated by the users were 
the physical activity service with physiotherapy movies, call for help, fall detection, 
appointment and (medication) reminders. During the survey and interview amongst elderly 
they also tend to indicated that these were the functions they were expecting to use 
mostly. 
 

• Costs (savings) due to the system? 
Three elderly in Orbis would pay for the system in the future (1= 120 euro per year, 1= 20 
euro a month, 1= 200 euro one time only), so this indicates that people are willing to pay. 
Three MRPS residents mentioned that they would pay for having the Miraculous-Life 
solution at home. One of those participants also mentioned that he would not pay more 
than 100 Swiss francs per month for the system. 
Also relatives, caregivers, insurance companies or governments could be willing to 
contribute financially. This could not be quantified in the trials, but the experiences from 
the caregivers during the trials indicated that the number of support calls would reduce 
which leads to cost reduction (see section 3.2 in D7.3). 
Due to safety services also medication intake problems can be prevented and falls (due to 
service dangerous situations and objects) so this will reduce costs. According to Orbis 
results, due to the possible prevention of loneliness since Mary could be seen as a 
companion this reduces the calls from elderly to the caregivers. Although all caregivers in 
both end users organizations mentioned that the Avatar cannot replace the caregivers in 
all cases and it should never be used as a product to reduce care consumption. The 
Avatar should play the role of an intermediator, so the formal caregiver has more time for 
care and actual conversation. In the beginning of the implementation, it will take more time 
to get use to the system from a caregiver and elderly perspective positively increasing care 
consumption a bit.  

 

• Caregiver stress reduces due to the system? 

Caregivers pointed out that in the beginning of the implementation of the project care 
stress would increase due to the fact that the caregivers have to get used to working with 
the technology and helping the elderly with the system. Therefore we must invest in 
training the caregivers. When the system works well and is implemented the care stress 
could be reduced due to the fact that medication reminders will be given, safety services. 
They especially like the fall detection service where they have actual contact with the 
elderly and ask how he/she is feeling. 
Interestingly care coordinator and managers participating in the focus groups of MRPS 
mentioned that such a system could reduce stress in caregivers, by helping professional in 
organizing and performing their tasks. On the contrary, nurses tended to fear that the 
Miraculous-Life system could increase their workload and thus their stress, especially in 
the implementation phase. Note that MRPS caregivers are older than Orbis caregivers are; 
and are less used to innovative projects. This might explain differences on the stress 
perception related to use of technologies between these two end-users organizations. 
Changing representations of the caregivers seems to be an essential step in order to 
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implement effectively innovative systems in MRPS and probably in others Swiss elderly 
homes. 
 

• Quality of life change 
On the moment of the trial all elderly indicated that it would not change their quality of life. 
When they would use the system in the future when it works well and  when they would be 
more dependent (N=4, Orbis) they have the idea that it would affect quality of life since the 
effect of the system is probably that you would life longer autonomously, if you start to 
forget things it will help you remember. It will stimulate social engagement which also 
affects quality of life. Furthermore Mary could be a companion and thereby reducing 
loneliness which also influences quality of life. Orbis caregivers indicated that since the 
system stimulates independency, autonomy, mobility, social interaction (less lonely, due to 
Mary but also be stimulation of activity) this all will have a positive influence on quality of 
life. 
According to MRPS participants, also more stable working prototype is needed in order to 
improve the quality of life of seniors. In general, elderly during the interview agreed that 
the system has the potential to improve the quality of life for the next generations of 
dependent elderly “when the elderly will be ready to use such a system” (MRPS10) and 
when the system “will be ready to be used” (MRPS12); which also suggest the presence of 
a "but obviously not for me" effect [13]. Importantly, participants mentioned that is 
important to provide the system only to the persons that need it. In fact, the system should 
not think for the user.  
 

• What needs to be done overall to get the system usable for the market (technical 
perspective WP2,3,4 and 5) 

The upcoming information about deployment matters were found to be useful in general as 
they were also applied in a similar way at the trial sites. 
For the current prototype, a stable network infrastructure is required to overcome 
aforementioned connectivity and performance issues. Moreover, it is suggested to have a 
help desk available with remote access capabilities to provide help in case the system got 
stuck for some reason. Thorough logging mechanisms are in place to log every 
components and their interaction of the Miraculous-Life system, whether it is the Java 
framework runtime, the dialogue manager activity, the UI connectivity, the speech 
recognition engine and others. Detailed logs provide the technicians with valuable 
information in order to identify and fix any upcoming issues. 
As of now, problems were reported when testing the system to its full potential with the 
Kinect camera in apartments with many objects standing and laying around in the Kinect’s 
field of view. This approach was chosen, due to the limitation of using a single Kinect 
system per apartment. This makes it difficult to find a position, where both environment 
and user are covered well in the point-of-view of the system. This has several effects. The 
dangerous object advisor requires a good view on the floor areas of an apartment, in order 
to detect the objects in the walking path. In crowded apartments this was not possible with 
the camera position required for other services. Thus it was producing a lot of false 
positive events since the Kinect camera picked up too many objects on the floor in its field 
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of view. To overcome this drawback, fine tuning the detection algorithm for labelling the 
hares objects may be possible, but has to be decided individually from case to case. 
Ideally, a ceiling mounted camera should be used for this service, as this gives a better 
overview of the area. A second effect was the object recognition that looks for coloured 
labels that indicate specific objects. The Kinect as well as other current cameras are 
technologically limited with regards to spatial resolution. This means that only objects of a 
certain size and shape may be detected appropriately (according to their distance). 
Especially for smaller objects like keys or wallets other means of recognition must be 
considered. Using multi-coloured spherical key ring attachments was effective in a 
laboratory setting, but hard to use for everyday objects. Occlusion was another issue in 
real-life conditions, as often the labels were obstructed from the Kinect, by the objects they 
were attached to, or other objects. Often they were placed on lower objects (such as 
tables) that were behind a chair or a couch. The best compromise for a single-camera 
system is a placement in the upper area of a room, facing downwards in a way that covers 
most of the environment, while often being able to track the user For that, a tripod (Kinect 
stand) may be used, although for safety reasons and final (long-term) installations a fixed 
wall mounted solution is preferred as the tripod bares the risk of stumbling over it. At this 
point in time, the limitations of resolution field-of-view prevent the Kinect from being a good 
candidate for providing these services in a marketable product, even though they work 
reasonably well in a laboratory setting. Future developments may lead to better depth 
sensor systems that have a significantly higher resolution and a complete field-of-view 
within an apartment (e.g. mounted at the centre of the ceiling), at which point this 
technology and the numerous beneficial services it can provide become feasible for the 
market. 
 
The challenges from WP3 point of view for exploiting the system are: support for 
integration. WP3 components can be adapted to other systems and other domains and 
extend these systems with an intuitive avatar based user interface. The adaptation would 
require expertise in the domain to be able to customize the components according to the 
customers’ needs. 
 
With the tablet as main interaction device, it is advised to recharge it every night when the 
system is put into passive mode. Depending on the usage and especially the backlight 
setting the battery may run out during the day as well. A reminder service for informing the 
end user about a low battery level could come in handy for this reason. For practical 
reason it is suggested to have some kind of tablet stand at hand, as its more comfortable 
to interact with the tablet in an hands-free and upright position, especially when following a 
meal recipe or phoning with a friend, rather than holding the tablet in the hands all the 
time. 
A tablet needs to meet the Miraculous-Life systems requirements regarding screen size, 
front camera capabilities for facial emotion recognition, good microphone for picking up 
speech commands, not too heavy, good energy management, Android OS version etc. 
These findings need to be taken into account for future exploitation of the overall 
Miraculous-Life system as well. It may be expected that the performance of tablets on the 
market will improve and help in this context. 
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The algorithms for fusion of emotions from facial and speech expressions should be 
optimized taking into account the following aspects: 
o   The results of the trials do not show a clear indication that emotions from facial and 
speech expressions are complementary, i.e. occurrences of both expressions do happen 
at the same time (window). Although emotion from activity could still be complementary to 
the emotions from facial and speech expressions, this should be studied furthermore. 
o   A weighted average algorithm is suboptimal considering the point above, a more 
sophisticated approach which also takes care about temporal aspects would be advised 
(one could think of techniques like Kalman filtering). 
-          A more detailed study should be carried out to validate the emotions from facial, 
speech and activity expressions at elderly and from the derived fused emotions. Typically 
such a validation study requires detailed annotation of the emotions by experts which then 
can be considered as the “ground truth” and availability of the system data. 
 
Last but not least proper usage introduction and guidance sessions for the elderly are 
advised to be carried out by trusted persons and caregivers to familiarize the end users 
with the system until they are comfortable using it by themselves. Such session should be 
repeated on a regular basis to see if the elderly are still comfortable using the system and 
also to introduce new functionalities once there are some available. It needs to be made 
transparent and clear that the system is an outcome of a research project and therefore 
some limitations are obvious (stability, performance, functional capacity). By the help of 
the Informed Consent and additional information given it needs to be made clear that they 
are contributing to the improvement of a research prototype and that the finalization to a 
marketable product falls in post project phase 
 
 
The final challenges from the services’ point of view for exploiting the system are: 
• Support for integration; Miraculous-Life services can be adapted to existing systems 
and provide their functionality to the end users. This adaptation cannot come without any 
adjustments, thus, a supporting scheme must be created in order to custom modify the 
services according to the customers’ needs. 
• Training; The services can also be integrated to another system by the customers’ 
technical team. This team should follow a basic training in order to shorten the technology 
transitional period and reach the maximum adaptation efficiency. 
• Standardization and preparatory databases integration; A big challenge is to modify 
the existing services to be accommodated in existing preparatory enterprise databases of 
the end-user. This can be a prerequisite for organizations that emphasize on security and 
data privacy. 
• Extensive testing of the Dialogue Management; The dialogue management 
component has been tested and optimized for specific use-cases in the domain of elderly 
care. The dialogue management should further be tested with more use-cases and 
different domains 
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• Extensive testing of Behavior and Environment Analysis; The Behavior and 
Environment Analysis components, which detect and predicts user behavior and 
environmental changes on a high level have been tested using WP2 and WP4 low level 
components and thus are dependent on the limitations of these components and how they 
are developed. More extensive testing has to be conducted when using other 3rd party low 
level user tracking and environment interpretation components as well as adaptation of the 
high level components may be required. 
• Avatar Generation component; The avatar generation component is cloud-based 
and therefore an internet connection is required for the generation of the 3D avatar 
behavior. When no internet connection is available, an offline version of an avatar system 
may need to be developed. 
• Keep the components updated with new technologies; The state of the art of 
technologies that all WP3 components rely on (e.g. Speech recognition) are continuously 
advancing and integration of new and better technological solution can increase the 
reliability and effectiveness of WP3 components. 
 
 
 

5.2 General Conclusion  
Overall, the elderly and caregivers in both organisations state that the avatar has clear 
future benefits like stimulating independency, autonomy, safety, day structure, social 
interaction and daily activities and preventing loneliness and immobility. Due to the 
changes in the design and set up of the trial (controlled, short period 8 weeks), 
(quantitatively) measuring these benefits overtime in these small sample of elderly was not 
possible. The system was not stable during the period before the trial, covering technical 
problems and services that did not work well alone or together, therefore in the consortium 
it was decided to use supervised controlled trials using a natural way of interaction though 
covering a certain scenario. Therefore the suggested trial measurement in 6.1b could not 
be covered and a different strategy had to be chosen.  
At the time of  the trial took place elderly were not motivated to use the system (in the 
future) and grading it as less useful and satisfying, although in the final measurement they 
find the system enjoyable, like talking to it and doing things with it.  They also find it more 
fascinating in the final measurement. From the observations of the elderly and from the 
outcomes of the focus groups of (in)formal caregivers we saw that the concept of an 
avatar supporting the elderly does work for them. When the system is improved as 
mentioned by the recommendations the data will also support this outcome. The avatar 
Mary is seen as very friendly and innovative and when everything would work perfectly 
maybe a possible partner in the future.  
Mary is evaluated as not human which is expected since she is an avatar but maybe 
shows the need of the elderly to have a partner which the can talk too in a natural way. , 
Dialogue managing is still slow (takes a lot of time when the elderly speaks and Mary 
responding) and not natural and dialogue is too much structured therefore more natural 
fluent dialogue is not possible, also the movement of the avatar is not fluently. The avatar 
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is also not yet in shape to analyse emotions of the elderly and respond to this. The VSP 
would be more appreciated in general when the quality of the natural dialogue would be 
very high. Although there is still a long way to go for the needed technical innovations on 
the market (speech recognition, dialogue management, speech output, rendering of 
avatars….) when we want to use it with this target group. 
The features of the Miraculous-Life system that were most appreciated by the users were 
the physical activity service with physiotherapy movies, call for help, fall detection and 
appointment and medication reminders. During the survey and interview amongst elderly 
they also tend to indicated that these were the functions they were expecting to use 
mostly. A more tailored system per elderly individually would be preferable. A system in 
which they can design their own avatar, give it a name and can chose which services they 
would like and which not. 
The population that best fits the use of the avatar recommended by the end users 
caregivers are elderly who live at home independently but have some ADL help needed of 
small memory problems with no dementia diagnosed. Furthermore it could be used in 
patient with neurological problems like Cerebro Vascular Accident  
Elderly perceived the benefit of e-health on the long term but not directly for themselves 
since they do not see the benefit on an individual level and are not used to this in their 
lives yet – this was also stated by the elderly in MRPS where half of the sample also think 
that such a system will be more useful for the next generations of elderly: “It’s difficult to 
say if the system is useful or not. I am not used in using technologies’. This is also 
reflected in a study of Neven [13], where older users’ and researchers’ attitudes during 
testing of a robot designed to enhance the health of the elderly, observed a similar "but 
obviously not for me" trend. This author also argued that older people are aware of 
society's bias against old age (ageism) and actively try to distance themselves from such 
unflattering stereotypes. 
Overall, the Miraculous-Life system is still an innovative prototype and future expectations 
are high and the caregivers and elderly were very excited about this kind of innovation that 
will be part of our future generation.  
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The statistics above are gathered from the raw data of this dataset. They give some 
general insight per modality about: 

o the average detected emotion during the session 
o the total number of expressions that have been detected during the session 
o the number of manual annotations that have been made during the session 
o how many matches there have been found between the automatic detected 

expressions and the manual annotated emotions? 
Additionally the statistics for the emotion from facial expressions show other 
parameters like: 

o the average gender that was determined during the session 
o the average age that was determined during the session 
o the average ethnicity that was determined during the session 
o how many images were produced by the camera on the tablet and the Kinect 
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• PC: MIRACULOUS-LIFE 09 (Orbis) 
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• PC: 1 (test 3) (MRPS) 
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• PC: 6 (test 4) (MRPS) 
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• PC: 9 (test 4) (MRPS) 
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