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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 

ǊŜǎǳƭǘǎ ƻōǘŀƛƴŜŘΥ άƳƻƴƛǘƻǊƛƴƎ ǘƘŜ ǎƛǘǳŀǘƛƻƴέΣ άŜƳŜǊƎŜƴŎȅ ƛƴǘŜǊǾŜƴǘƛƻƴέ ŀƴŘ άŦŜǘŎƘ ϧ ŎŀǊǊȅέΦ LƳǇƭƛŎŀǘƛƻƴǎ 

ƻŦ ƭƻǿ ǉǳŀƴǘƛǘŀǘƛǾŜ ǊŜǎǳƭǘǎ ƻōǘŀƛƴŜŘ ōȅ ǘƘŜ άǇǊŜǇŀǊƛƴƎ ŦƻƻŘέ ǎŎŜƴŀǊƛƻ ŀƴŘ ǉǳŀƭƛǘŀǘƛǾŜ ŎƻƳƳŜƴǘǎ 

ƻōǘŀƛƴŜŘ ōȅ ōƻǘƘ άǇǊŜǇŀǊƛƴƎ ŦƻƻŘέ ŀƴŘ άǎǘŀƴŘƛƴƎ ǳǇ ŀǎǎƛǎǘŀƴŎŜέ ǎŎŜƴŀǊƛƻǎ ŀǊŜ ŘƛǎŎǳǎǎŜŘΣ ŀǎ ǿŜƭƭ ŀǎ 

preferences about aesthetics. 
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2. SCOPE OF THE DELIVERABLE 

Lǘ ƛǎ ǿŜƭƭ ŜǎǘŀōƭƛǎƘŜŘ ǘƘŀǘ ŀƴŀƭȅǎƛǎ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ƻƭŘŜǊ ǳǎŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ǿƘŜƴ ƛƴǘŜǊŀŎǘƛƴƎ ǿƛǘƘ 

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 

ǘƘŜ ǎȅǎǘŜƳ ŀŘŘǊŜǎǎŜǎ ŜƭŘŜǊƭȅ ǇŜƻǇƭŜΩǎ ƴŜŜŘǎ όDƻƴȊłƭŜȊΣ CŀŎŀƭΣ bŀǾŀǊǊƻΣ DŜǾŜƴΣ ϧ ¢ǎŎƘŜƭƛƎƛΣ нлммύΦ 

Nevertheless, methodological issues in eǾŀƭǳŀǘƛƴƎ ŜƭŘŜǊƭȅ ǇŜƻǇƭŜΩǎ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ŀǎǎƛǎǘƛǾŜ Ǌƻōƻǘǎ ŀƴŘ 

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 

ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǳǎŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ŀōƻǳǘ {w{ ŎƻƴŎŜǇǘ ŀƴŘ ǎŎŜƴŀǊƛƻǎΦ  

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).  

CǳǊǘƘŜǊ ǊŜǎǳƭǘǎΣ ƛƴŎƭǳŘƛƴƎ ƛƴŘǳǎǘǊȅ ŜȄǇŜǊǘǎΩ ƻǇƛƴƛƻƴǎΣ ŀƴŘ ŀŘǾŀƴŎŜŘ ŘŜǾŜƭƻǇƳŜƴǘǎ ǊŜƎŀǊŘƛƴƎ ǘŜǎǘƛƴƎ 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-ŎŀƭƭŜŘ άǇŜǊǎƻƴŀ-ŜŦŦŜŎǘέΣ [ŜǎǘŜǊ Ŝǘ ŀƭΣ мффтύΦ ¢Ƙƻǳghtful 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. 



SRS                              Deliverable 6.1 - 1                               Due date: 31 Jan 2011 

 

FP7 ICT           Contract No. 247772           1 February 2010 ς 31 January 2013            Page 9 of 36 

¶ 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: ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ŎƻƴŎŜǇǘ άŦǊŀƛƭ ŜƭŘŜǊƭȅ ǇŜƻǇƭŜέ 
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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. 

!ŦǘŜǊ ǉǳŀƴǘƛǘŀǘƛǾŜ ŀƴǎǿŜǊǎΣ άǿƘȅ ǉǳŜǎǘƛƻƴǎέ ǿŜǊŜ ŎƻƳǇƭŜƳŜƴǘŀǊƛly 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 
ǇŜƻǇƭŜΣ ƻǊ ƛƴŘƛǾƛŘǳŀƭƭȅ ƛƴ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ƘƻǳǎŜΦ Market experts instead received the presentation and 
ǘƘŜ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ōȅ ŜƳŀƛƭΦ LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ Ǉƻƛƴǘ ƻǳǘ ǘƘŀǘ ƴƻǘ ŀƭƭ ǘƘŜ ǉǳŜǎǘƛƻƴǎ ǿŜǊŜ ŀǎƪŜŘ ǘƻ ŀƭƭ ǘƘŜ 
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).  

CǊŜǉǳŜƴŎȅ ƻŦ ά¸Ŝǎέ ǊŜǎǇƻƴǎŜǎ όǇǊŜǎŜƴŎŜ ƻŦ ǎȅƳǇǘƻƳǎ ŀƴŘ κ ƻǊ ŘƛŦŦƛŎǳƭǘƛŜǎύ ƛƴ ŜŀŎƘ ŎƻǳƴǘǊȅ ƛǎ ǇǊŜǎŜƴǘŜŘ 
in Figure 1Φ ! ƘƛƎƘŜǊ ŦǊŜǉǳŜƴŎȅ ƻŦ ά¸Ŝǎέ 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. !ƳƴŜǎǘƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ ŜƭŘŜǊƭȅ ǇŜƻǇƭŜ ƛƴǘŜǊǾƛŜǿŜŘΦ CǊŜǉǳŜƴŎȅ ƻŦ ά¸Ŝǎέ ǊŜǎǇƻƴǎŜǎ ƛƴ ŜŀŎƘ ŎƻǳƴǘǊȅΦ 

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 
ƭƛǾƛƴƎΣ ǘƘŜ ŀǇǇǊƻǾŀƭ ƻŦ ŀ ǊƻōƻǘΩǎ ƘŜƭǇ ŎƻƴǘǊƻƭƭŜŘ ōȅ 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 
ƛƴǘŜǊǾƛŜǿŜŘ ŜƭŘŜǊƭȅ ǿŜǊŜΥ άǇŜǊŦŜŎǘέΣ άǾŜǊȅ ƛƳǇƻǊǘŀƴǘέΣ άƻŦ ŎƻǳǊǎŜ L ǿƻǳƭŘ ƭƛƪŜέΣ άƭƻƎƛŎŀƭƭȅΣ ǎƻ ǘƘŀǘ L ŎƻǳƭŘ 
ǎǘƛƭƭ Řƻ ǎƻƳŜǘƘƛƴƎ ōȅ ƳȅǎŜƭŦέΣ ά¢Ƙƛǎ ǿƻǳƭŘ ōŜ ǾŜǊȅ ǳǎŜŦǳƭέΦ hƴŜ ƻŦ ǘƘŜ ƛƴǘŜǊǾƛŜǿŜŘ ǎǘŀǘŜŘ άL ǿƻǳƭŘ ŦŜŜƭ 
ǎŀŦŜǊ ƘŀǾƛƴƎ ŀ Ǌƻōƻǘ ƭƛƪŜ ǘƘƛǎ ŀǘ ƘƻƳŜ ŀƭǿŀȅǎ ǿƛǘƘ ƳŜέ. This statement is emblematic because 
ǳƴŘŜǊƭƛƴŜǎ ǘƘŜ Ƴŀƛƴ ǊŜƭŀǘƛǾŜǎκŎŀǊŜƎƛǾŜǊǎΩ ǇǊƻōƭŜƳΥ ōŜƛƴƎ ŀƭǿŀȅǎ ŀǾŀƛƭŀōƭŜΦ 9ǾŜƴ ƛŦ ƘŜŀƭǘƘ ǇǊƻŦŜǎǎƛƻƴŀƭǎ 
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 
ŜƭŘŜǊƭȅ ǇŜƻǇƭŜ άǿŀƴǘ ǘƻ Řƻ ǘƘŀǘ ǘƘƛƴƎ ƛƴ ǘƘŀǘ ƳƻƳŜƴǘέΣ ǘƘǳǎ ŜȄǇƻǎƛƴƎ ǘƘŜƳǎŜƭǾŜǎ ǘƻ ŀ Ǌƛǎƪ ōŜŎŀǳǎŜ 
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. 

!ǎ ŦŀǊ ŀǎ ǘƘŜ άƴŜŜŘ ŦƻǊ ƘŜƭǇ ƛƴ ǎǘŀƴŘƛƴƎ ǳǇέ ƛǎ ŎƻƴŎŜǊƴŜŘΣ Ƴƻǎǘ ƻŦ ǘƘŜ ŜƭŘŜǊƭȅ ŀƎǊŜŜ ǘƘŀǘ ƛǘΩǎ ǳǎŜŦǳƭ 
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 ŜȄǘǊŜƳŜƭȅ ƛƳǇƻǊǘŀƴǘ ōŜŎŀǳǎŜ ƛǘΩǎ ŀ ŦǊŜǉǳŜƴǘ ǇǊƻōƭŜƳΣ ǎƻ ǎǳǇǇƻǊǘ ƛƴ ǘƘŜǎŜ ǎƛǘǳŀǘƛƻƴǎ 
would make them feel reassured and would give a little more independence to the elderly. Health 
professionals agree with the families statements.  

Lƴ ǊŜƭŀǘƛƻƴ ǘƻ ŜƭŘŜǊƭȅ άǇƘȅǎƛŎŀƭέ ƴŜŜŘǎΣ ƎŜǘǘƛƴƎ ƘŜƭǇ ƛƴ ŎŀǊǊȅƛƴƎ ƻǊ ŦŜǘŎƘƛƴƎ ƻōƧŜŎǘǎ ǎŜŜƳǎ ƛƳǇƻǊǘŀƴǘ ƴƻǘ 
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. 

 

!ƴŀƭȅȊƛƴƎ ƛƴ ŘŜǘŀƛƭ ǘƘŜ ŎƻƭƭŜŎǘŜŘ ŘŀǘŀΣ ƛǘΩǎ ǇƻǎǎƛōƭŜ ǘƻ ǎǳƳƳŀǊƛȊŜ ǘƘŜ ŜƭŘŜǊƭȅ ǇŜǊǎƻƴΩǎ 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 
¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜǎǳƭǘǎ ǎƘƻǿ ŦƻǊ ŜŀŎƘ ǇŀǊǘƛŎǳƭŀǊ ǊŜǉǳƛǊŜƳŜƴǘΣ Ƙƻǿ ƳǳŎƘ ǘƘŜ ǊƻōƻǘΩǎ ƘŜƭǇ ǿŀǎ ŀǇǇǊƻǾŜŘ 
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 
ƳŜŀƴƛƴƎŦǳƭ ƻƭŘ ǇŜǊǎƻƴΩǎ ǎǘŀǘŜƳŜƴǘ ƭƻƻƪƛƴƎ ŀǘ ǘƘŜ ǇǊŜǎŜƴǘŜŘ ǎŎŜƴŀǊƛƻ ǿŀǎ ΥέL ǿƻǳƭŘ ƭƻǾŜ ǎƻƳŜǘƘƛƴƎ ǘƻ 
ƘŜƭǇ ƳŜ ƎŜǘ ǳǇ ōȅ ƳȅǎŜƭŦ ōǳǘ L ǿƻǳƭŘƴΩǘ ƘŀǾŜ ŜƴƻǳƎƘ ŦƻǊŎŜ ǘƻ ǎǘŀƴŘ ǳǇ ŦǊƻƳ ǘƘŜ ƎǊƻǳƴŘ Ƨǳǎǘ ƎǊŀōōƛƴƎ 
the handle of the robot, my arms are too weak, I would need at least a 30 cm step where to sit, in order 
ǘƻ ƘŜƭǇ ƳŜ ŀƭǎƻ ǿƛǘƘ ƭŜƎǎΦ ¢ƘŜ ǇǊŜǎŜƴǘŜŘ ǎƻƭǳǘƛƻƴ ŎƻǳƭŘ ōŜ ŘŀƴƎŜǊƻǳǎ ŦƻǊ ƳŜέΦ ¢Ƙƛǎ ǎǘŀǘŜƳŜƴǘ ǊŜŦƭŜŎǘǎ ŀ 
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 
ǇǊƻŦŜǎǎƛƻƴŀƭǎ ǿŜǊŜΥ άǿƻǳƭŘ ƛǘ ōŜ ǎǘŀōƭŜ ŜƴƻǳƎƘΚέ ŀƴŘέ ²ƻǳƭŘƴΩǘ ƛǘ ƻƴƭȅ ǿƻǊǎŜƴ ǘƘŜ ǎƛǘǳŀǘƛƻƴΚέΦ 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 
ƳŜƳōŜǊǎ ŀƴŘ нп ƘƻǳǊ Ŏŀƭƭ ŎŜƴǘǊŜ ǇŜǊǎƻƴƴŜƭΣ ǿƘƻ ŎƻƴǎƛŘŜǊ ǘƘƛǎ ǊƻōƻǘƛŎ ŦǳƴŎǘƛƻƴ ǘƘŜ ƳƻǊŜ άŦŜŀǎƛōƭŜέΦ 
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 
ƛƳǇŀƛǊƳŜƴǘǎ ƻǊ ŀǊŜ ƛƴ ǿƘŜŜƭŎƘŀƛǊǎΦ Lƴ ǘƘƛǎ ǎŜƴǎŜ Σ ǘƘŜ άǊŜƳƻǘŜƭȅ ƻǇŜǊŀǘŜŘ ŦŜǘŎƘƛƴƎ ƻōƧŜŎǘǎ ŦǳƴŎǘƛƻƴέ 
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 
ǘƘŜƳ ƴƻǘƛŎŜŘ ǘƘŀǘ ά ȅƻǳ ŎŀƴΩǘ ŦƻǊŎŜ ǎƻƳŜƻƴŜ ǘƻ Ŝŀǘ ŀǘ ŜǎǘŀōƭƛǎƘŜŘ ǘƛƳŜǎέΣ Ƴƻǎǘ ƻŦ ǘƘŜ ƛƴǘŜǊǾƛŜǿŜŘ 
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. 

¢ƘŜ ƳŀƧƻǊ ŎƻƴŎŜǊƴǎ ŀōƻǳǘ ǘƘƛǎ ǎŎŜƴŀǊƛƻ ǿŜǊŜ ŀōƻǳǘ άǘƘŜ Ǌƻōƻǘ Ƨǳǎǘ ƘŜŀǘƛƴƎ ŦƻƻŘ ƛƴ ǘƘŜ ƳƛŎǊƻǿŀǾŜέΣ ŀ 
function that an elderly person should still able to do if they are supposed to still be able to live alone. 
¢ƻ ƛƳǇǊƻǾŜ ǘƘŜ άǉǳŀƭƛǘȅέ ƻŦ ǘƘŜ ŦƻƻŘ ƛƴǎǘŜŀŘΣ ǘƘŜ Ǌƻōƻǘ ǎƘƻǳƭŘ ǊŜŀƭƭȅ Ŏƻƻƪ ƻǊ ōŜǘǘŜǊ ŀǎǎƛǎǘ ǘƘŜ ŜƭŘŜǊƭȅ 
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 
ōƻƛƭƛƴƎ ǿŀǘŜǊ ŦǊƻƳ ǎǘƻǾŜ ǘƻ ǘŀōƭŜΧ {ƻƳŜ ƻŦ ǘƘŜ ŜƭŘŜǊƭȅ ƛƴǘŜǊǾƛŜǿŜŘ ǎǳƎƎŜǎǘŜŘ ŀǎ ŀƴ ƻǇǘƛƻƴ ǘƘŀǘ ŀ Ǌƻōƻǘ 
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 geǊƛŀǘǊƛŎ ƘŜŀƭǘƘ ǇǊƻŦŜǎǎƛƻƴŀƭǎΩ ƻǇƛƴƛƻƴǎΦ Results are 
showed using the overall mean rating scale. 




































