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1.  SUMMARY 

 

The aim of the document is to present results about the validation of the SRS concept. Complementarily, 

information about aesthetics of the robot and testing site preparation are also included.  

Frail elderly people were recruited and assessed at their own homes; most of them self-reported 2 or 

more difficulties, stressing the co-occurrence of physical, cognitive, social and environmental changes. 

Other groups studied were relatives, health professionals and 24 hour emergency call center employees. 

The overall acceptance of a semi-autonomous, tele-operated, and learning robotic system at home was 

fairly high among all user groups. Three scenarios were validated with quantitative and qualitative 

results obtained: “monitoring the situation”, “emergency intervention” and “fetch & carry”. Implications 

of low quantitative results obtained by the “preparing food” scenario and qualitative comments 

obtained by both “preparing food” and “standing up assistance” scenarios are discussed, as well as 

preferences about aesthetics. 
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2. SCOPE OF THE DELIVERABLE 

It is well established that analysis and understanding of older users’ perceptions when interacting with 

technology devices in different scenarios is a key requirement that adds value to assistive technology, 

providing  the developers of the system with meaningful information to improve it and guarantees that 

the system addresses elderly people’s needs (González, Facal, Navarro, Geven, & Tscheligi, 2011). 

Nevertheless, methodological issues in evaluating elderly people’s perception of assistive robots and 

domotic environments remain a pending topic in the literature (Cesta et al., 2007).  

Concept and scenario validation is an achievable way to study products under development, avoiding 

being limited to studying those robots now available and autonomously functioning (Dautenhahn, 

2007). This deliverable presents work developed within SRS WP6 Task 6.1 regarding analysis and 

understanding of users’ perceptions about SRS concept and scenarios.  

Procedure followed in this research is described in Section 4. Results are described in Sections 5 

(Amnestic information), Section 6 (Scenario validation results) and Section 7 (Results on Robot Aesthetic 

Preferences). Testing sites preparation and user test site descriptions are included in Section 8 and 9. 

Finally, conclusions about this research, based on future analysis of acceptance, were written (Section 

10).  

Further results, including industry experts’ opinions, and advanced developments regarding testing sites 

preparation and assessment protocols will be included in D6.1-2 (Month 24).  
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3. BACKGROUND 

González, Facal, Navarro, Geven, & Tscheligi (2009) observed, in the user validation assessment of a 

pervasive system with elderly people, that the main areas of interest for the older adults who 

participated in the study were usefulness (they are not interested in technological devices if these do 

not contribute to making their lives easier) and usability (although they recognize that technology can 

make their life easier, they tend to use more familiar strategies in order to cope with their difficulties). 

In the robotics field, Cesta et al (2006) have analyzed eight different scenarios, which were meant to be 

representative of daily situations in which elderly people may be involved. They used a video-based 

methodology by developing eight short movies that showed potential interaction scenarios between an 

elderly person and the  robotic agent in a real domestic environment. Practical benefits associated with 

the assistive robot were clearly recognized by elderly persons. The robot was perceived as capable of 

contextually supporting the user in activities of daily life and identifying serious emergency situations. 

When this research was extended to other European countries (Cortellessa et al., 2008), Swedish elderly 

participants showed a greater interest for proposed scenarios compared to Italian elderly, although this 

difference was not reflected in the physical aspect of the robot. 

It is well known that aging influences on the acceptance of robots, not only because elderly people have 

a differential perception of technology and are more likely to give up when faced with problems, but 

also because they value different appearance factors (Broadbent et al., 2009). Fong, Nourbakhsh, & 

Dautenhahn (2002) differentiated four general categories of visual appearance in social robotics: 

Functional (explicitly designed to communicate their ultimate functions and often have a technical 

appearance), caricatured (mainly designed to focus on very specific attributes like mouth or eyes), 

Zoomorphic (intended to look like their animal counterparts; in some cases this might be helpful to 

point out the functional limitations of a robot), anthropomorphic design. An anthropomorphic robot 

indicates human qualities with the supposition that the more anthropomorphic a robot looks the more 

the user will expect the robot to behave like a human being.  

Although a large body of literature suggests that realism (in the sense of human resemblances) is an 

important factor in how users respond to assistive relational agents (Cortellessa et al, 2008), it has also 

been shown that the relationship is indeed more complex. van Vugt et al. (2007) provides evidence that 

realism does not necessarily affect task performance, and that several factors related to appearance and 

task can contribute to user engagement and satisfaction. User respond differently to artifacts with a 

relational agent interface (the so-called “persona-effect”, Lester et al, 1997). Thoughtful appearance and 

an anthropomorphic, but not highly realistic appearance, are likely particularly suitable for assistive 

domains.  
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4. PROCEDURE OF THE CONCEPT VALIDATION 

4.1. PARTICIPANTS AND RECRUITMENT CRITERIA 

Participants in the study where the potential users of the system were identified in the first part of the 

study are: the local users (elderly people), the remote operators (their relatives). They were recruited in 

three countries: Italy, Spain and Germany (table 1 and 2 show details of these groups of participants). 

 
Elderly 
people 

Spain (n=10) Italy (n=10) Germany (n=10) 

Age 85,5 (5,10) 84,5 (3,89) 78,3(5,45) 

Sex 7 females; 3 males 6 females; 4 males N1 females; N2 males 

Work  2 housewife; 4manual 
work; 4 non manual work 

3 housewife; 7 non 
manual work 

N1 housewife,; N2 
manual work; N 3 non 
manual work 

Education 1 none; 8 elementary; 1 
diploma; 0 university 
studies 

0 none; 4 elementary; 
6= diploma; 0= 
university studies 

N1 none; N2 
elementary; N3= 
diploma; N4= university 
studies 

Table 1. Mean age (standard deviations between paragraphs) and frequency of sex, work and educational level for elderly 

people interviewed in each country. 

 

Family 
members 

Spain (n=4) Italy (n=9) Germany (n=10) 

Age 48 57,8 (12,025) 53,6 (5,03) 

Sex 3 females, 1 male 4 females; 5 males 7 females, 3 males 

Work  3 housewife, 0 manual 
work, 1 non manual work 

0 housewife; 1 manual 
work ; 8 non manual 
work 

1 housewife; 1 manual 
worker, 9 non manual 
work 

Education 3 = elementary, 1 = 
university situdies 

0 none; 0 elementary; 
3= diploma; 6= 
university studies 

0 none, 4 elementary, 1 
diploma, 5 university 
studies 

Table 2. Mean age (standard deviations between paragraphs) and frequency of sex, work and educational level for family 

members  interviewed in each country 

 

Elderly people were recruited according to the criteria of being at least 65 years old, still able to live at 

home despite some difficulties in performing activities of daily living (e.g., mobility, or sensorial 

difficulties). Most of them received some form of assistance because of that. Participants however did 

not present severe mental disabilities such as dementia; in previous researches within this project, 

potential users interviewed highlighted that people with severe cognitive impairments could not and 

should not use the system. In this case the interaction could not be considered anymore a cooperative 

interaction, but rather as control over the user. 

Relatives of elderly persons were recruited according to the criteria of being involved in some care-

giving task for their relatives. Most of them cared for their parent but some for grandparents, mothers-
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in-law, or old aunts. In Spain, family caregivers assessed were relatives of those frail elderly people 

interviewed. 

Barber JH test (Barber, Wallis, & McKeating, 1980) was taken into account in order to create an ad hoc 

questionnaire mainly based on the previous but expanded for our particular purpose, that was helping 

in recruiting and characterizing our target population. Questions included were: 

1. Do you live on your own?      Yes No why 

2. Are you without a relative you could call on for help?   Yes No why 

3. Do you depend on someone for regular help?   Yes No why 

4. Are there any days when you are unable to have a hot meal?  Yes No why 

5. Are you confined to your home through ill health?   Yes No why 

6. Is there anything about your health causing you concern or difficulty? Yes No why 

7. Do you have difficulty with vision?     Yes No why 

8. Do you have difficulty with hearing?    Yes No why 

9. Have you been in hospital during the past year?   Yes No why 

10. Are you using some aids or assistive technology?   Yes No why 

11.        Do you have any difficulty with moving?    Yes No why 

12.       Do you have difficulty with memory    Yes No why 

An adapted version was created for family members, including the following questions: 

1. Does your relative live alone?     Yes No why 

2. Is he/she without a relative who could call on for help?  Yes No why 

3. Does your relative depend from someone for regular help?  Yes No why 

4. Are there any days when your relative is unable to have a hot meal?  Yes No why 

5. Is your relative confined to his/her home through ill health  Yes No why 

6. Is there anything about his/her health causing concern or difficulty? Yes No why 

7. Does she/he have difficulty with vision?    Yes No why 

8. Does she/he have difficulty with hearing?    Yes No why 

9. Does she/he have been to hospital during the past year?  Yes No why 

10. Is she/he using some aids or assistive technology?   Yes No why 

11.       Does she/he have any difficulty with moving?   Yes No why 

12.       Does she/he  have difficulty with memory?    Yes No why 

 

Complementarily, other participants in the study were recruited; in particular: 

 Health professionals: People with high levels of experience in the geriatric field, such as geriatric 

physicians and nurses, physiotherapists, social workers, have to be involved in each step of the 

project, in order to obtain an evaluation of the concept about safety/ ethical/ psychological 

issues which could still rise. In particular 5 therapists (mean age 35,4; 2 physiotherapists and 3 

occupational therapists, s female, 2 males) of the Santa Maria Nascente institute of Milan Don 

gnocchi foundation were recruited. 
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 24 hour emergency call center employees/experts: the psychological burden and time 

restrictions of family caregivers who usually work during the week emerged in the first part of 

the survey. An option to address this could be to employ a 24-hour professional service center 

for tele-operation. In order to assess this possibility 24 hour emergency call employees were 

assessed in Germany. 

 Industry experts: this group was selected in order to obtain results about possible market 

exploitation, but also possible mismatches in scenarios proposed in accordance to current 

technical developments. Questionnaires have been already submitted to this sample group. 

Nevertheless, full data have not been already collected. Because of that, results regarding this 

group are going to be presented in deliverable 6.1b. 

Before starting with the tests, Informed consents were read and signed by participants. 

4.2. METHOD: VISUAL SIMULATIONS AND QUESTIONNAIRES 
According to other studies about user evaluation where visual methodology was adopted (Cortellessa et 

al., 2008); a visual presentation of the concept (by using Microsoft Office PowerPoint 2007) and ad hoc 

questionnaires were developed for data collection about user validation on SRS specification. A tailored 

version of the questionnaire was developed for each different interview group. The aim of the 

presentation was to show through simple visual examples, the SRS concept and the selected scenarios 

developed using results selected during the first user requirement study.  

The presentation consisted of three main parts: the first about the introduction of the concept of a 

service robot, its main features, people involved in use and control and the human interaction modality; 

the second part about selected scenarios, and the last part about the aesthetic; in particular the 

following images were shown for each of the topics:  

1. Showing and presenting the service robot features 

  

Showing and presenting the possible local users: introduction of the concept “frail elderly people” 
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Showing and presenting the possible remote operators: the family members usually caring for their old 

relatives; the private domestic worker, the 24 hour call center personnel  

 

Showing and presenting some possible human-robot interaction: possible devices ( both from the local user 

side and from the remote operator side). 

 

Showing and presenting some possible human-robot interaction: Possible modes of robot control (e.g. navigate 

the robot using a map of the apartment; using telecommunication, teaching new objects; controlling the robot 

 

 

2. Showing and presenting the selected scenarios. 

Before presenting scenarios, personas and situation were introduced and described. Personas also were 

created based on results achieved in the first user requirement study and in the Ethnographic study 

conducted in parallel. 

Personas selected were two elderly people; an old man with moderate problems at motor level and an old 

lady with moderate heart pathologies and light memory problems. Remote operators selected were their 

relatives caring for them (the son of the old man at his office; the daughter of the old woman travelling far 

away) and the 24 call center assistants. Then scenarios were presented showing sketches while reading to 

participants a simplified version of scenarios developed so as to make interviewed people able to understand.  

Scenario 1: Fetch and bring object 
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This particular scenario mainly focused on  
The basic fetch and bring function of the robotic arm 
The remote control done by a family member 
The human robot interaction from a desktop station  
The telecommunication option 
The teaching function 
 

Scenario 2: Preparing food 

 

This particular scenario mainly focused on : 
The more complex task of preparing table and heating food function  
The idea of programming the robot in order to make it executing some tasks autonomously at set times 
The involvement of the private caregiver as robot operator 
The involvement of the 24 hour call center operator 
 
Scenario 3: Emergency situation scenario 

 

This particular scenario mainly focused on : 
The innovative managing of an emergency situation:  
The immediate possibility to check the severity of the situation 
The psychological support due to the immediate joint intervention/contact with a family members and the 24 
hour call center operator  
The physical support (e.g. opening door function of the robot to rescuers) 

 

 

Scenario 4: Standing up assistance  
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This particular scenario mainly focused on : 
The monitoring function  
The standing up function 
The human robot interaction from a portable device at far distance  
 

 

3. Showing and presenting possible features regarding robot aspect  

Considering the importance of the robot dimension in relation with the desired functionality and the home 

environment; three different sizes of the robot were presented to participants; the first one comparable with 

the dimension of an household appliance, the second one comparable with the current dimension of Care O 

bot3 (about 140 cm tall) and the last comparable with the high of a man. 

 

Considering the importance of the robot aesthetic impact in the acceptability, five different images each one 

representative of a particular feature were presented: a-human aspect, b-machine aspect, c-fantasy aspect, d-

design/discrete aspect (comparable with care o bot 3 current aspect); e- eye catching/color full aspect 
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Considering the fundamental function of reaching and fetching objects, the last visual presentation concerned 

the possible robotic arm aspect: 

 

 

 

In parallel with the presentation, a questionnaire was applied aiming to evaluate how much our 
assumptions based on the results of the user requirement study were well translated into the selected 
scenarios, in order to measure general acceptance and to generate a set of recommendations to be 
considered in the development of the device. The questionnaire consisted of 16 to 20 items (depending 
on the interviewed group) regarding in particular: 

 The selected scenarios. Participants were asked to give an answer through a rating scale from 
one to five, where one was the lowest score, in particular about: 

o a) the Importance of the particular problem/task presented;  

o b) the current way of solving the problem;  

o c) the utility and acceptability of the robot for the particular task presented;  

o d) the people involved in the robot control;  

o e) the possible human- robot interaction. 

 The macroscopic aspect of the robot, by choosing the preferred size, judging the different 
possible robot appearances and choosing the preferred robotic arm. 

After quantitative answers, “why questions” were complementarily presented.  

According to the particular group, questions have been administered during the presentation 
immediately after the presentation of each main topic. They were administered to small groups of 
people, or individually in the participant’s house. Market experts instead received the presentation and 
the questionnaire by email. It’s important to point out that not all the questions were asked to all the 
participants, depending on the significance of the questions for the particular group of people 
interviewed. 
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5. AMNESTIC INFORMATION 
Amnestic information was extracted from a version of the Barber test (Barber, Wallis, & McKeating, 
1980) adapted, for this assessment, to our research aims and explained in the previous section. As a 
screening procedure for a comprehensive geriatric assessment, it allows a quick approach to those 
problems defining frailty situations in elderly people.  

All the elderly participants, except 1 participant in the German sample, self-reported at least one 
problem of those presented in the questionnaire. All the elderly participants, except 2 participants in the 
German sample and 1 participant in the Spanish sample, self-reported 2 or more problems of those 
presented in the questionnaire, pointing to the co-occurrence of physical, mental, social and 
environmental difficulties in the characterization of frail elderly people (Grenier, 2007).  

Frequency of “Yes” responses (presence of symptoms and / or difficulties) in each country is presented 
in Figure 1. A higher frequency of “Yes” responses in items related to social issues (Live alone, Without 
help of family, Depending from someone) were found in the Spanish sample. The Italian sample 
presented the higher frequency regarding health problems (i.e. Hearing difficulties, Being in hospital). 
Lower frequencies were found in the German sample, pointing to the lower degrees of frailty in this 
sample. 

 

 

Figure 1. Amnestic information provided by the elderly people interviewed. Frequency of “Yes” responses in each country. 

Qualitative comments to these questions show that most of the elderly persons receive support from 
family and / or private workers. Falling is the most frequent concern related to their health, whereas 
variability in vision, hearing and mobility problems were found, with problems ranging from light to 
severe. They enjoy cooking, although some problems with preparing meals are also reported. 
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6. SCENARIO VALIDATION RESULTS 
This session reports quantitative and qualitative results about the scenarios. Scenarios are aimed at 
validating the SRS concept, that means: the concept of a service robot, of the local users and the remote 
operators, the importance of providing help in the illustrated situation to promote independent home 
living, the approval of a robot’s help controlled by remote operators; and the human robot interfaces 
both for local users and remote operators. 

Graphs are used to report quantitative results of elderly people, family members, health professionals 
and 24 hours service personnel. When the elderly were interviewed, results are shown by the elderly 
rating scale (ranging from 1: not important at all requirement / not accepted at all scenario; to 5: very 
important requirement / very well accepted scenario), because they are considered to be the main 
potential users. The graph reports the mean values and standard errors of the interviewed groups . 

6.1. SRS GENERAL CONCEPT 
The overall acceptance of a semi-autonomous, tele-operated, and learning robotic system at home was 
fairly high among all user groups. Still, in some groups (health professionals and elderly people) there 
were one or two participants against technology in general. 

The general purpose of the system is to prolong independent living at home. Some comments of the 
interviewed elderly were: “perfect”, “very important”, “of course I would like”, “logically, so that I could 
still do something by myself”, “This would be very useful”. One of the interviewed stated “I would feel 
safer having a robot like this at home always with me”. This statement is emblematic because 
underlines the main relatives/caregivers’ problem: being always available. Even if health professionals 
mainly stated that human help/contact is better than robotic support, they also recognized that too 
often the elderly are alone at home and their relatives cannot offer immediate help, causing also 
potential risks for the elderly individuals. Relatives and health professionals interviewed stated that 
elderly people “want to do that thing in that moment”, thus exposing themselves to a risk because 
sometimes not aware of their limits. Providing them with a robotic system helping to reach some of 
their goals without having to wait for someone else doing it for them, actually would allow a safer and 
more independent condition. 

6.2. REQUIREMENT IMPORTANCE  
According to the Figure 2, home safety is considered the most important issue by all the actors involved. 
Concerning the elderly people, they are particularly worried about falling at home or facing situations 
they are not able to control. Most of them have already tried to find solutions to get help in case of 
emergency: many are using various alarm devices, or always bring the telephone with them; others turn 
to neighbours or relatives.  

The essentialness of home safety for the elderly is also shared by their families and health professionals, 
especially in relation to potential falls. As they are busy or live far away, most of the time they are not 
able to care directly for them. The certainty of having a quick support for their elderly relative would 
provide them more tranquillity. 

As far as the “need for help in standing up” is concerned, most of the elderly agree that it’s useful 
especially in case of falling or getting up from a sofa or an armchair. Their families as well, agree that 
this kind of help is extremely important because it’s a frequent problem, so support in these situations 
would make them feel reassured and would give a little more independence to the elderly. Health 
professionals agree with the families statements.  

In relation to elderly “physical” needs, getting help in carrying or fetching objects seems important not 
only for people having motor impairments, but also for the partially sighted.  
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Figure 2. Need for help at home to promote independent living [1 to five scale, where 5 is the highest degree of 
perceived need for help]. The graph reports the mean values and standard errors of three groups of people 
interviewed: frail elderly people, their family members and geriatric health professionals. Results are showed using 
the elderly rating scale. 

 

Analyzing in detail the collected data, it’s possible to summarize the elderly person’s needs in 4 different 
categories, according to the features of the objects they have to deal with. 

Carrying heavy objects is perceived as one of the most difficult tasks for the elderly, as shopping bags or 
even a bottle of water can cause a great effort for them and so they prefer waiting for their relatives for 
help. Reaching objects located on the top shelves is a problem in general, especially for those who have 
difficulties in raising their arms, are not able to see so far, or feel dizzy. Using a ladder is supposed to be 
dangerous or impossible. On the other hand, taking far away objects is considered a hard task only in 
case of illness and in daily life it is solved by using trolleys or walkers. Reaching objects placed on bottom 
shelves is a task that most of the elderly still are able to carry on, though with effort, in fact the main 
difficulties are linked to back pain and vision difficulties.  

Family members think that an aid would be useful especially for reaching heavy or highly positioned 
objects, thus reducing the risk of accident in those situations. Health professionals too, are convinced 
that a support for this kind of tasks would be extremely important, as the majority of elderly people 
could expose themselves to risk in order to reach something at once, without waiting for help. 

As far as cooking is concerned, the majority of the elderly think they can do it on their own, and they 
would need help just in case of illness or great weariness. Most of them alternate cooking with cold 
meals or deep-frozen food. Family members think that a support would not be useful in cooking, but 
rather in practicalities, such as food heating or bottles opening. Furthermore, the relatives think that a 
support in this field could be a good idea to provide regular meals, as the elderly sometimes are not 
hungry or forget to eat. 

Health professionals agree that cooking help would be positive to provide a correct and healthy diet and 
ensure the regularity of the meals.  
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6.3. SCENARIOS APPROVAL 
The following results show for each particular requirement, how much the robot’s help was approved 
once presented in a well defined scenario of use. Quantitative results are shown in Figure 3.  

In agreement with requirement results, the most popular robotic scenarios were those linked to safety. 
A robotic solution for monitoring and managing the emergency was very well accepted, mostly for 
intervention in case of emergency, but also just for monitoring the situation at all times. The idea of the 
robot putting the injured old person and the relative in contact when an emergency happens, providing 
immediate psychological support and health status information to the remote operator is considered a 
good idea by all the interviewed groups. Only 24 hours call center operators expressed some doubts 
about the privacy issues which could emerge in monitoring an elderly person inside his/her own house.  

Also the idea of the robot opening the door to rescuers was well accepted even if the qualitative results 
brought out that other solutions were possible, such as giving the apartment key to some well known 
neighbours.  

A robotic solution for standing up assistance, was quite well accepted. However, one of the most 
meaningful old person’s statement looking at the presented scenario was :”I would love something to 
help me get up by myself but I wouldn’t have enough force to stand up from the ground just grabbing 
the handle of the robot, my arms are too weak, I would need at least a 30 cm step where to sit, in order 
to help me also with legs. The presented solution could be dangerous for me”. This statement reflects a 
common conviction within all the people interviewed. Most of the interviewed liked the idea, even 
more the elderly people and the 24 hour service personnel, stating respectively that a device helping in 
standing up could give much autonomy and that this kind of help is very often requested. At the same, 
time elderly them self and most of all family members and health professionals have too many concerns 
about the technical implementation on the robot; some significant statements expressed by health 
professionals were: “would it be stable enough?” and” Wouldn’t it only worsen the situation?”. The 
health professionals, experts in Assistive Technologies, especially underlined how difficult it could be for 
an old person to get up after a fall and so just how dedicated an assistive device of this kind  would have 
to be in order to be effective and safe. So they think that this function should be better implemented 
into an assistive technology designed just for that purpose and not as one of the functionalities of a 
service robot. 

A robotic solution for help in fetching and carrying was quite well accepted, most of all by family 
members and 24 hour call centre personnel, who consider this robotic function the more “feasible”. 
However, nobody considered this function essential for all the fetch and carry tasks as especially the 
health professionals and the elderly them self reported. In accordance with emerged results from the 
previous section, carrying heavy objects and reaching and fetching objects scored high among elderly 
interviewed (see Figure 3). However, just fetching objects located in another room was not considered a 
primary function, except for temporary illnesses or immobilization. The elderly themselves and their 
relatives agreed that if someone needs such a strong effort it could mean that this person is no more 
able to live independently.  

Some exceptions to this idea were suggested by health professionals; this general fetching objects 
function could help those elderly who are still independent but have for example severe vision 
impairments or are in wheelchairs. In this sense , the “remotely operated fetching objects function” 
could represent an interesting potential solution not only for elderly people, as health professionals 
suggested possible exploitations could interest blind or visually impaired people, and wheelchair bound 
people of any age. 
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Finally, as already highlighted by the low importance given to this particular requirement by the 
interviewed elderly, the robotic solution for preparing food was not well accepted. The majority of the 
elderly think that they would need help just in case of illness or great weariness but also in this case that 
would mean that living autonomously should no longer be possible. Their relatives and the health 
professionals instead are not totally against the proposed scenario, but they are more convinced that 
this solution would not improve the quality of their meals, but maybe the regularity. Even if some of 
them noticed that “ you can’t force someone to eat at established times”, most of the interviewed 
stated instead that, setting times could be useful to remind (through a concrete help) the elderly not 
only to eat but also to drink something at regular intervals during the day. 

The major concerns about this scenario were about “the robot just heating food in the microwave”, a 
function that an elderly person should still able to do if they are supposed to still be able to live alone. 
To improve the “quality” of the food instead, the robot should really cook or better assist the elderly 
person in doing it, such as helping with objects hard to be fetched and carried; for example, taking a pot 
stored on a high shelf, opening a jar with too tight lid, safely carrying the heavy casserole containing 
boiling water from stove to table… Some of the elderly interviewed suggested as an option that a robot 
should record the food stored at home and remind what is missing in order to help making the shopping 
list, avoiding an elderly person to eat poor quality food just because ingredients to cook are lacking. 

 

 
 
Figure 3. Approval of the robotic help for the particular scenario presented [1 to five scale, where 5 is the highest 
degree of acceptance]. The graph reports the mean values and standard errors of three groups of people 
interviewed: frail elderly people, their family members and geriatric health professionals’ opinions. Results are 
showed using the overall mean rating scale. 
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Figure 3. Approval of the robotic help for “fetching difficult objects” [1 to five scale, where 5 is the highest degree 
of acceptance]. The graph reports the mean values and standard errors of the elderly opinion. 
 

6.4. REMOTE OPERATORS AND LOCAL OPERATORS 
Results about the involvement of other possible operators of the SRS systems in addition to family 
members (Figure 4) showed the acceptance of an always available external call centre service. Relatives’ 
perception however was better than the elderly one, mostly because not all of the interviewed would 
trust any stranger “visiting” his/her own house, even if only through the robot. Elderly people would 
prefer the help of their relatives or informal caregiver who usually cares for them. However they are not 
against the idea of a 24 hour service always available, because they are well aware that their relatives 
could be not available when an emergency happens. In conclusion both elderly and relatives agree that 
a 24 hour service could be very useful but it should be considered the last option, just in case of 
relatives' unavailability. 

24 hour call centre operators interviewed are used to technology. They are often trained as nurses, 
doctor’s assistant or case manager and typically female. They are familiar with a variety of different 
computer programs and often work with multi-screen setups. Also they are knowledgeable about the 
many different devices used by the elderly (e.g. various types of emergency button systems from 
various brands, GPS-localisation devices, etc.). They are already involved into services that provide help 
to elderly and they stated that SRS would be a useful addition if the interaction would be easy to learn. 
They mentioned for example that it would be helpful to see an elderly person in an emergency situation 
to assess the severity of the situation (e.g. bleeding?, lying on the floor?, epileptic attack?). Also, 
sometimes the elderly don’t speak or cannot be understood. For these purposes a robot could be useful 
and also to open a door. Often it takes a long time for the emergency staff to get in because they have 
to break the door or fetch the key from a neighbour (who is not in all cases home) or from a deposit 
station (which can mean a longer ride). But they also have some concerns that the elderly people may 
feel observed in their own house from stranger people. 

As resulted from anamnestic interview, many elderly people already receive some regular help at home 
by domestic workers who come to their house once or twice during the week. However the idea of also 
involving also the private domestic workers in the use of the robot, for example, to help the elderly to 
program some desired functions, or just to remind them how to use a particular function, was mostly 
rejected by the elderly themselves. Family members instead are not totally against it, probably because 
their main worry is about giving to someone else the burden that the elderly care means for them. 
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However they too have some doubts about the domestic worker ability to learn how to use the robot, 
stating that most of the time they are strangers, or they have low education level. 

 
Figure 4. Approval of the possible SRS operators presented into the scenarios [1 to five scale, where 5 is the 
highest degree of acceptance]. The graph reports the mean values and standard errors of the family members and 
24 hour call centre operators’ point of view. 
 

6.5. HUMAN-ROBOT INTERFACES 
Figure 5 describes results about proposed human robot interfaces, presented into the different 
scenarios. Elderly liked the idea of using a simple weareable device to control the robot, to contact a 
remote operator or to make an emergency call. This is because some of them have already had some 
experience with wearable alarms or reported cases of other elderly friends who use it. 

Most of them also liked the idea of the video call, stating that looking at their relative face while talking, 
could be calming and reassuring. Some of them stated that this functionality should not be always 
active, but just when they are in the mood for it  “it would give sense of safety if my daughter could see 
me, and my state of health. I'm always alone during the day, if when I speak by phone I could also see 
the people I'm speaking with, it would be more entertaining. But I would like to have the possibility to 
switch off telecommunication if i don't want it in a particular moment”. 

Family members and 24 hour call center workers stated at regard having a look at the elderly person 
while talking, especially in case of an emergency call, could be very helpful to judge the severity of the 
situation and the eventual need for an intervention. The 24 hours service professionals adressed that 
most of the times, the elderly person calls just to talk with someone and a real emergency has not 
occurred. 24 hours call center workers however, as already highlighted about the monitoring scenario, 
expressed some concerns regarding privacy issues, stating that the elderly may not like the idea of being 
observed by strangers. However, only few of the elderly interviewed confirmed these concerns about 
privacy, mainly because they consider more relevant the need of being in contact with someone that is 
supposed to help them. 
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Relatives and 24 hour call center staff were mostly convinced about being able to act as remote control 
operators, most of them can imagine themselves using some kind of system to remotely control the 
robot, to teach it about new objects, and to program the robot to execute certain tasks at set times. The 
people most technology appreciative relatives stated that using the remote control device could be 
interesting and also entertaining; however, also the most reluctant to technology stated that they would 
be willing to learn if this could really help their elderly relative. All of the family members interviewed 
are conscious of the fact that they are often far from their elderly relatives, because they do not live 
nearby, or just because the daily routine leads them to be away from home several hours during the 
day. Even participants reluctant to technology expressed interest to the idea of learning how to use a 
device to control the robot from a distance. 

Qualitative results showed that family members would prefer a portable device to control the robot, 
due to the fact that they could use it in more diverse situations. One of the main statements that 
demonstrate this was: “a portable device would give me the opportunity to interact and intervene every 
time” 

Regarding the idea of teaching to the robot, relatives agreed, considering that this could make robot 
possibilities and skills higher through the use but they expressed some doubts, for example, they would 
like to know how demanding this task would be and how much time would be needed to make the 
robot able to recognize most of the objects it the house. An isolated case expressed the “fear of an 
independent existence of the robot”, maybe influenced from science fiction stereotypes. 24 hour call 
centres operators were also in favour of teaching and learning function, just expressing some doubts 
about actual effectiveness.  

The idea of programming the robot was also well accepted; some of the relatives stated that 
programming the robot would make the daily routine easier for the elderly. Someone else expressed 
some doubts about reliability and possible errors which could occur. 

People from 24 hour call centres were are also in favour of becoming remote operators of a service 
robot, stating also that programming the robot to autonomously execute some functions could give 
relief to family members.  
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Figure 5. Approval of the Human robot interface proposed presented into the scenarios  [1 to five scale, where 5 is 
the highest degree of acceptance]. The graph reports the mean values and standard errors of the elderly people, 
family members and 24 hours call center operators point of view. 
 

6.6. OVERALL RESULTS 
Table 3 summarizes results presented in the previous paragraphs about importance of the requirements 
and acceptance of the robotic scenarios to solve the particular requirement. Table 3, matching overall 
quantitative results (presented by the overall mean and standard deviations values of all the 
interviewed groups) and main qualitative results, aim to validate the SRS scenarios developed in the first 
part of the SRS project. Three different background colours help the understanding of results: about 
quantitative results, the green colour is used when the mean value (rating scale from 1 to 5) was over 
score 4; yellow if over the score 3, red if under score 3. About qualitative results, the green colour is 
used when results are mainly positive, yellow when intermediate and red when they are mainly 
negative. Final validation of the concept expressed in each scenario, was considered reached if resulted 
at least one yellow /green couple of quantitative /qualitative results. 
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Robotic scenario 
approval (elderly 
people, relatives, 
health professionals; 24 
hour service staff) 

Overall mean (n = 
63) 

Qualitative results 
Validation of 
the scenario 

Monitoring the situation 4,6 (0,81) High acceptance validated 

Emergency intervention 4,5 (0,80) High acceptance validated 

Standing up assistance 3,8 (1,29) 
Low acceptance, 

too many safety concerns arising both from 
elderly and health professionals 

Rejected 

Fetch and carry 3,6 (1,40) 

High acceptance. 
Idea considered mostly interesting for help with 

heavy objects (>1kg) and objects too high. 
Exploitation for other target people possible also. 

validated 

Preparing food 2,4 (1,43) 

Low acceptance. 
Some ideas considered interesting: remembering 

the time to eat or to drink through an active 
robotic action. 

Rejected 

Table 3. Overall quantitative results (presented by the overall mean and standard deviations values of all the 
interviewed groups) and overall main qualitative results. About quantitative results, the green colour is used when 
the mean values (rating scale from 1 to 5) is over score 4; yellow if over the score 3, red if less then score 3. About 
qualitative results , the green background is used when results are mainly positive, yellow when intermediate and 
red when they are mainly negative.  

7. RESULTS ON ROBOT AESTHETIC PREFERENCES 

7.1. RESULTS ON ROBOT SIZE 
Participants were shown pictures of a robot next to a person and asked which size they would prefer. 

The medium size was approximately the size of the current prototype.  

 

Figure 6. Robot sizes as response options (small, medium, large, shown without textual information) 

The results are shown in the following two figures. Figure 7 shows that out of a total 29 valid responses 

(Italy 10, Spain 9, Germany 10 respondents), 59% (17 persons) of the elderly participants preferred the 

medium size, 34% (10) preferred the small size and only 7% (2) preferred the large size. This gives some 
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indication that the current size or a smaller one would be appropriate. Looking at the responses across 

countries, there did not seem to be substantial variations in the response pattern between the three 

countries. Results for single countries are omitted due to the relatively small sample size with at most 10 

respondents per cell.  

 

Figure 7. Elderly people’s preferences for robot’s size 

Figure 8 shows the results for informal caregivers. 22 valid responses were collected (Italy 9, Spain 3, 

Germany 10 respondents). There was an even higher percentage preferring the medium-sized variant 

(73% or 16 respondents) than for elderly respondents. Compared to elderly people, a higher percentage 

of informal caregivers chose the bigger size of the robot (18% or 4 respondents) than the smaller size 

(9% or 2 respondents).  

 

Figure 8. Informal caregivers’ preferences for robot’s size 

As respondents were given the opportunity to comment on their response by using a free text field, 

some reasons for choosing sizes were collected. The medium and small size was often chosen because 

of a small apartment. The large size was not chosen by elderly because it looked “frightening” or 

“unpleasant”. The medium size was often chosen for its appropriateness for tasks like handing over 

objects.  

7.2. RESULTS ON ROBOT APPEARANCE 
Participants were instructed to imagine the robot operating in the home environment. They were then 

shown pictures of various robots representatives of well-defined characteristics and for each one were 

asked how much they like the variant on a scale from 1 to 5. The robot pictures did not have any 
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captions. The “functional/neutral design” one (see picture D) was the most similar in apparence to the 

current prototype. Figure 9 shows the robot pictures shown to participants and the results.  Valid 

responses were collected from 28 to 29 elderly respondents depending on the question (Italy 10, Spain 

9, Germany 10 respondents) and from 23 caregivers (Italy 9, Spain 4, Germany 10 respondents). Results 

for single countries are not presented because the sample size was not large enough to allow for 

conclusions. 

 

A 

 

B 

 

C 

 

D 

 

E 

Elderly Preferences: 

     

         Mean = 3.2 Mean = 1.9 Mean = 2.2 Mean = 2.8 Mean = 3.2 

 

Caregiver Preferences: 

     

Mean = 2.6 Mean = 2.1 Mean = 3.1 Mean = 3.2 Mean = 2.4 

 

Figure 9. Variants of possible robot appearances shown to participants along with results for elderly people and 

caregivers. A: human-like design, B: machine-like design, C: cute/toy-like design, D: functional/neutral design, E: 

vivid design. Response options: dark red “dislike very much”, red: “rather dislike”, orange: “neither like nor dislike”, 

green: “rather like”, dark green: “like very much”. 
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Results show differences between elderly people and informal caregivers. No design can be identified 

that would “suit all”, since for most variants there are a substantial number of positive as well as 

negative responses. Variants A and E scored highest by means for elderly, variants C and D scored 

highest for caregivers. However, both user groups gave the least positive responses for variant B and it 

has the lowest mean value in both groups.  

 

7.3. RESULTS ON PREFERRED ROBOT ARM/GRIPPER COMBINATION 
Participants were shown five types of robot arms and asked to specify the most and least preferred one.  

27 valid responses were collected from elderly participants (Italy 9, Spain 8, Germany 10), 22 from 

caregivers (Italy 9, Spain 3, Germany 10), and 5 from health experts (all Italy), resulting in 54 responses 

overall. No per-country results are reported due to the cell sizes of 10 respondents at most. 

 

        1                        2                                 3                              4                            5 

Figure 10. The five types of robot arm/gripper combinations shown to participants 

 

 

Figure 11. Results for robot arm/gripper combination preferences (response frequencies on the vertical axis) 
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Type 4 clearly emerges as the best preferred, presenting the highest number of “most preferred” and the lowest 

number of “least preferred” responses overall. Qualitative results from the text fields show that this was mostly 

because participants considered this arm’s gripper most advanced and suitable for the home environment, e.g. 

because it would have the best versatility and tactile sensitivity to grasp small and difficultly shaped objects. Type 

2 was most often disliked overall but on the other hand more often preferred than types 1 and 5. Type 1 has the 

most negative like/dislike ratio internally. In general participants often mentioned that the arms look too 

“industrial”, “threatening” or “dangerous”.  
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8. TESTING SITES PREPARATION AND PROTOCOL DEVELOPMENT. 

PRELIMINARY CONSIDERATIONS.  
A literature survey and in the field research about elderly’s houses have been completed and reported 
into D1.1 and into Ethnographic research-Internal report. This research allowed the identification of the 
main features of elderly peoples homes, to allow in the following stages of the project, the preparation 
of real home environment settings into the selected testing site for the tests of the prototype with 
users.  

The main result observed from this research however is that the concept of a representative “elderly 
persons house” is a wrong concept itself. We should better speak about “old houses” or “new houses”, 
“city flats” or “country houses”, “one floor apartments”, or “multi level villas” or again “rented 
tenements”. These in fact were the main differences observed in the houses; some elderly people for 
example are living in new building, built under new legislation that considers the absence of 
architectural barriers; others are instead living in old buildings, which usually present a lot of 
architectonical barriers such as narrow doors passages or steps and stairs inside the house. So it is not 
possible to find “The” representative house of elderly people. Some common features were instead 
found in the interior design and furnishing style or also in the adaptations that elderly people made in 
their houses. For example in many houses were observed a lot of carpets, a lot of fragile furnishing and  
a lot of old furnitures but also was very common to find bathroom adaptations such as handles near the 
closet or sit into the shower or bath tub and finally even some minor adaptations such as small home- 
made-ladders used to reach objects considered too high. So only these last internal design features 
could be used to define a sort of “representative of the elderly’s house”. 

In order to start designing user test protocols, using results from anamnestic results, it also has to be 
considered that user target population is mainly composed mainly of frail elderly people. As shown, they 
are people that at risk of falls, or they are already on wheelchair; or they could have other delicate 
health situations such as heart diseases, vision problems... 

The choice of selecting two particular home like-testing sites located in two geriatric hospitals, would 
allow possibility to transport these frail user test participants into the testing sites in a safe way and 
manage any problems that could happen during tests. The R&D department of Ingema and FDGCO will 
assume responsibility for the design and implementation of the home environment test sites to ensure 
that developed prototypes will be tested under controlled and safe conditions even for persons with 
disabilities.  

It would not be also advisable to make tests in the private home of each elderly without compromising 
his /her privacy and without arising some ethical issues.  

Some technical details of the selected demonstrator Care-O-Bot3, utilized in the project for supporting 
the developed SRS prototype, are known; it can’t go on carpets, it can’t pass through spaces which are 
closer than 80 cm and it can’t make steps. Therefore, going to real private houses would mean, first of 
all to select only those particular houses with suitable features (and that would mean also to exclude 
many potential target participants in the study) and in any case the selected houses would not represent 
“the representative elderly house” as already explained above. Furthermore a need would arise to 
change, in each apartment, the current layout, by removing some precious and fragile ornaments, 
carpets, changing furniture position, installing cameras to record the test…. From this would arise 
privacy, ethical and safety issues for the “users” living in those homes. 

However, a case study test with the SRS prototype will be held into a private home with the owner of the 

apartment as users with a double aim: 
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 To get some information on how people feel, when a real robot is in their home.  

 To find out any technical problems that escaped the literature survey and field analysis results. 
 

Meanwhile as soon as prototype features will be completely defined, partners involved in testing 
protocol design task will start with testing protocol definition and with the preparation of the 
documentation to be submitted for the approval of the local ethics committees. 

At the current stage of the project, a preliminary work plan about preparatory tests, tests with users and 
final demonstration has been established and it is expressed in Table 5: 

 

Test sites location  When Aim of tests  Number 

of users 

Private home, Stuttgart Months 24 Case study Field trial and technical 

test  

2 

IZA Care Center in San Sebastián 

Spain 

Months 25, 

and 30 

Tests with users: 
Manipulation, Visualisation system 

10 RO and 

10 LU 

 

Milan Test site , a furnished 
apartment located inside the 
hospital Santa Maria Nascente of 
Don Carlo Gnocchi Foundation. 
Milano 

 
Months 28 
 
 

Tests with users: 
Prototype Acceptability: 
approval, effectiveness, Comfort, 
Security, safety, ethical issues 

10 RO and 
10 LU 
 
 

Usability test Lab of Stutgart 
media University. Tests will be 
conducted in parallel 

 Prototype Usability tests: Usability, 
User Experience, Operability...– 
WP2 TASK 2.6) 

10 RO and 
10 LU 

Milan Test site month 37 FINAL demonstration of the final 
developed SRS prototype 

 

 

Table 4. Preliminary work plan 

9. USER TEST SITE DESCRIPTION 

9.1. LABORATORIES AT INGEMA IZA CARE CENTER IN SAN SEBASTIÁN 
The laboratories of the research department of Ingema are situated in the IZA hospital, which is also 
part of the MATIA foundation. The main research interest of the laboratory focuses on conducting 
research projects with elderly people and persons with disabilities. Furthermore, the laboratories are 
equipped with research and demonstration facilities for testing technological prototypes and analysing 
biological material. 

In detail, the laboratories are divided into the following testing setups/environments:  

Assessment-room: The interview room is furnished very simply with a table and some chairs. In this 
room, we usually carry out different kinds of assessments, such as, emotional or cognitive assessments.  

Technology-room: The Technology-room is furnished like a living room in order to create a home-like 
atmosphere. The room is equipped with standard entertainment-hardware and monitored with sensors, 
cameras and a set of microphones to record the voice and the interaction of the elderly people with the 
technological devices (Figure 12). Through this procedure, we can test the usability of such devices 
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which are developing in various national and European projects in progress. The data acquisition is fast, 
secure and of a high quality. 
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Figure 12. Map of the technology room at Ingema’s laboratory (Iza Care Centre, San Sebastian).  

 
 

Meeting -room: Group’s discussions with elderly people take place in the meeting room which is 
equipped as a usual meeting room: this includes a big table, chairs and presentation facilities. Group’s 
discussion research is employed at the beginning of a project in order to evaluate preliminary concepts 
using representative users. The objective is to identify the needs and requirements of the group.  

 

9.2. REAL HOME ENVIRONMENT AT SANTA MARIA NASCENTE OF DON CARLO 

GNOCCHI FOUNDATION IN MILAN 
The Milan apartment which will be used for tests with user is located within the so called “ Smart Home” 
of the DAT service, which is located inside the hospital Santa Maria Nascente of Don Carlo Gnocchi 
Foundation. It is a 120 square meter flat composed of 2 bedrooms, 1 bathroom, a living room with 
kitchen area and office area, and an entrance. 

It is fully furnished; there are tables, chairs, beds, cooking utensils, carpets, television, a library, a sofa, 
ornaments and pictures on the walls. 

The floor is made of common tiles, the entrance door is a reinforced door (the pass is 85cm large), the 
other doors are sliding doors (the pass is 83 cm large), except the kitchen door that has a common 
handle. Some details are presented in the pictures below (Figure 13). 
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Kitchen Living room and office corner 

  
Bedroom Bathroom 

FigÇFigure 13. Some views of the Milan home –environment testing site 

 

The house is designed such as to offer to people a place where to make occupational therapy , a kind of 
rehabilitation related to the need of people which after an accident have to deal with a “new different 
body “ or which after the arising of some pathology typical of old age have to re- learn how to make the 
classic activities of daily living (e.g. cooking , using the toilet, clean the house, use the PC…) and then 
became able to perform again these activities at their own home. For this reason the house is designed 
in order to reflect a cozy home environment, an environment which has to take care also of the 
psychological state of people in these particular conditions.  

This apartment is called SMART home because it is also configurable (depending from the particular 
need of the particular patient) with particular technologies which could be used or not to enable people 
with different level of disability to perform the ADL tasks. Just for  example, the light can be turned on 
and off by pushing a button on the wall like in the common houses, or with a remote control, or with a 
scanning system, or by voice control, or in the most severe cases even by the electronic wheelchair 
eyeblink control system… 

The map: SRS prototype needs to “learn” the map of the house where tests will be performed. A 
detailed map of the apartment is already available with all measures. The total area of the apartment is 
identified by the red dash line in the map below (Figure 14). 
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Figure 14. Map of the apartment into the Santa Marian Nascente Hostpital, Milan,  for tests with users  
 

Repeatability of measures. The living room and the kitchen are equipped with 5 tv cameras integrated 
into the walls (so to not interfere with house aspect). This is in order to record tests with the minimum 
discomfort for the users. Repeating the tests in the same context under the same conditions of 
measurement and protocol will make it possible to asses acceptability with a “significant “number of 

users. 

Real life context examples. As already reported in the description above, the smart home is an example 
of a common one floor flat already equipped with some of the most often observed adaptations of the 
homes of elderly people. However it could be configured so as to represent different situations often 
encountered in elderly’s houses based on the results achieved thanks to the literature and in the field 
research and technical tests previously done into a private house.  

Remote operations: Realistic remote control operations can be performed designing tests in such a way 
that the remote operator act from another controlled room located outside the smart home. 

 

Further specifications of test sites and protocol definitions are object of D6.1-2-final report.  
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10. CONCLUSIONS 
A summary of scenario results are presented in Table 5. As in Table 4, the green colour is used when the 
mean value (rating scale from 1 to 5) was over score 4 and the yellow colour if over the score 3. 

 

Requirement importance 
(elderly people, relatives, 
health professionals) 

Overall mean (n=58) 
Level of perceived 
importance for the 

requirement 

Feeling sure at home 4,5 (sd 1,04) High  

Help in standing up 4,2 (sd 1,14) High  

Fetch and carry 3,9 (sd 1,27) Medium/high  

Cooking 3,1 (sd 1,55) Medium 

Table 5. Overall mean results about importance of the requirements 

 

As shown in Table 3, two scenarios (“Monitoring the situation” and “Emergency intervention”) obtained 
high quantitative scores in the questionnaire, whereas “Standing up assistance” and “Fetch and carry” 
obtained medium to high scores. Only one scenario, “Preparing food”, obtained a medium score. 
Qualitative results showed high acceptance for “Monitoring the situation”, “Emergency intervention” 
and “Fetch and carry”, and low acceptance for “Standing up assistance” and “Preparing food”. As a 
result of this research, we considered “Monitoring the situation”, “Emergency intervention” and 
“Standing up assistance” as validated scenarios and “Standing up assistance” and “Preparing food” as 
rejected scenarios. In the following paragraphs these results are commented in further detail.  

Starting with “Monitoring the situation” and “Emergency intervention”, the best evaluated scenarios by 
the users, results confirm indirectly that home safety is considered the most important issue by all the 
actors involved, since these two scenarios were those linked to safety. These results are congruent with 
those obtained in the SRS user requirement study and presented in D1.1a. Elderly participants are 
particularly concerned with falling at home as a particular risk situation for their health and, in general, 
for their independent living. This situation is illustrated by the use of a variety of coping strategies, 
including various alarm devices and social support. Relatives and health professionals are also 
concerned about the different kind of risks of independent living in frailty situations, pointing that too 
often the elderly are alone and that family and friends cannot always offer an immediate help. 

In relation to elderly “physical” needs, getting help in carrying or fetching objects seems relevant not 
only for people having motor impairments, but also for the partially sighted. Difficulties in movement 
and vision have been shown as the most relevant for independent living in the ethnographic research at 
elderly people’s home included in D1.1a. In this sense, carrying heavy items (such as shopping bags or 
even a bottle of water) or reaching objects located on the top shelves (using a ladder is supposed to be 
dangerous or impossible) demand a great effort for frail elderly people and so they usually prefer 
waiting for their caregivers for help. On the other hand, taking far away objects and reaching objects 
placed in bottom shelves are considered hard tasks only in case of illness and in daily life it is solved by 
using trolleys or walkers. In the scenario assessment, fetching objects located in another room was not 
considered a primary function by the participants in this study since if someone needs such a strong 
effort it could mean that this person is no longer able to live independently. 

Regarding the need for help in standing up, most of the elderly agreed that it might useful especially in 
case of falling or getting up from a sofa or an armchair. Their families also agree that this kind of help is 
relevant, since it’s a frequent and significant problem. Nevertheless, a robotic solution for standing up 
assistance was not very well accepted, mainly because participants have different concerns about the 
technical development of the robot. So, although support in these situations would make caregivers feel 
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reassured and would give a little more independence to the elderly, they are reluctant about the 
implementation of this functionality. In summary, a robotic solution is not well accepted for standing up, 
for safety issues; the solution was not rejected for the idea itself but for the demanding technical work, 
so we have achieved a result also for future developments. According to these results, it seems that 
further developments in the system, showing its feasibility and safety, might increase results regarding 
acceptance. 

The robotic solution for preparing food was not well accepted. As it was pointed in the previous section, 
the major concerns about that scenario were about “the robot just heating food in the microwave”, a 
function that an elderly person should still able to do if they are supposed to still be able to live alone. 
According to participants, positive characteristics of the scenarios are: 1) potential support would be 
useful not actually in cooking, but rather in practicalities, such as carrying pots full of boiling water or 
bottle opening: 2) support with  providing regular meals, as the elderly sometimes are not hungry or 
forget to eat, promoting a correct and healthy diet and the regularity of the meals. Nevertheless, since 
we build SRS specification and use cases largely based on the general applications of fetching and bring 
+ remote perception (video link),  cooking scenarios can be considered as a special case of the general 
scenario with no hardware modification required. 

As it has been pointed out, results about the involvement of other possible operators of the SRS systems 

in addition to family members (Figure 4) showed the acceptance of an external call centre service that is 

always available. Relatives’ perception was better even than the elderly one, in accordance to their 

limited availability and psychological related distress. 24 hour call centre operators interviewed in 

Germany are used to technology (including a variety of different computer programs and often work 

with multi-screen setups) and often have specific train in related areas (including various types of 

emergency systems). They perceptions about the SRS system proposed are positive, considering it a 

positive addition to assistance currently available if the interaction would be easy to learn.  

Regarding robot specific characteristics, results collected indicate that, if any change would be made to 

the demonstrator, the robot should rather be smaller than bigger. Although sample size results do not 

allow for a definitive conclusion, concrete results seem to point to a better perception of medium sizes. 

Informal caregivers more often chose the large size while elderly more often chose the small size could 

be an indication that the elderly people may be more aware of space constraints in the living 

environment. In general, results points to a preference for medium-size robots that could be related to 

psychological need of control; persons prefer to be taller and stronger than the robot, in order to be 

able to control them in case of malfunction. This general preference has also been signalled in another 

FP7 ICT Project, CompanionAble, in which one part of the research team of this study has also 

participated. 

Regarding robot and arm appearance, results are heterogeneous but provide some clues regarding 

future steps. Both user groups gave the least positive responses for robot variant B (the household 

appliance aspect) and it has the lowest mean value in both groups, with elderly participants scoring 

highest human-like and fantasy aspects and family caregivers scoring highest minimal/simple and 

fantasy designs. These results point to a preference for appealing appearance in elderly people and 

functional aspects in relatives, so both aspects should be taken into account. Regarding arm 

appearance, in general participants often mentioned that the arms look “industrial”, “threatening” or 

“dangerous”, but also considers aspects such as suitability for the home environment.  
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