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1. Executive summary 

Aim 

The number of elderly persons in frail situations is increasing in Europe. The overall 

aim of SRS project is to develop an innovative social service robot for assisting elderly 

people to live longer and independently at their place. In this sense, it is important to 

maximize the alignment between technology development and user needs, perceptions, 

feelings and rights. With this aim, we have conducted a user requirement study in Italy, 

Germany and Spain. 

 

Users 

In this study, we have included four potential user groups:  

- Frail elderly persons as local users. Frailty is characterized by the loss of several 

capabilities concurrently, so elderly people commonly become frail in a general sense 

that includes unstable health conditions, reduced reserve capacity for dealing with 

stressors and socio-economical difficulties. Elderly people with normal cognitive aging 

or mild cognitive impairment can be beneficiaries of a system like the one proposed. 

- Family caregivers as remote operators. Family members are highly concerned about 

caregiving burden, especially regarding psychological distress. 

- Two groups of professionals (professional caregivers and health professionals) were 

also included. These two groups were chosen because they may have a relevant role in 

the development of the project according to their experience with frail elderly people. 

From the results of the study, professionals specifically tele-operating the robot emerges 

as a target group for the project. Indirect users (relatives or neighbors visiting the 

elderly, possibly with children, professionals providing services, deployment and 

maintenance engineers) have also been taken in consideration. 

 

Environment 

Considerations collected in the user requirement study about the home environment of 

frail elderly people where the SRS might be installed included the dimensions of elderly 

homes, which are usually small and often full of furniture, constraining the mobility of 

the SRS system; the presence of fragile furniture and carpets as possible obstacle, and 

the need for a rest place / storage room for the robot to stay in the elderly home where 

the robot can recharge itself and stay out of the way when it‘s not needed. Elderly 

people use a restricted set of assistive technologies and ICT devices (television, radio, 

telephone, housekeeping machines,…) at their own homes, although their attitudes 

towards technology are good. 
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Complementary ethnographic research showed that elderly people are normally the 

owners of their houses; their houses are full of furniture and ornaments; some carpets 

were removed but others not. Potential problems with narrow spaces in the bathroom 

and passages were identified. Handles in bathrooms, bathtub adaptations and renovated 

kitchens were found. When frail elderly persons interviewed were able to do 

housekeeping task, they did it in a slowly and restricted way. 

 

Daily life activities 

Activities of daily living (ADL) making difficult the independent living of frail elderly 

people are, according to our user requirement study, related to mobility issues (carrying 

heavy objects, reaching objects, risk of falling, activities related to shopping such as 

carry heavy bags) and housekeeping activities (cleaning windows, cleaning floor, 

opening bottles). Other difficulties, such as difficulties with reading and forgetfulness, 

also emerged from these results, pointing to potential complementary functions of the 

system. Regarding the usefulness of the robot, apart from those the stress placed in 

mobility functions, emergency situations are perceived as relevant and the robot as 

potentially useful in these situations. Usefulness of the remote control option of the 

system has a slightly lower agreement, which points to potential privacy limitations, but 

also to difficulties in understanding the underlying concept. These difficulties will be 

overcome in real testing situations. 

 

Requirements 

Data collected in the user requirement study, detailed in sections 6, 7, 8 and 9 of the 

deliverable D1.1a, have been used to create detailed user requirement. According to its 

type, SRS user requirements include: 

- User group specification requirements. 

- Environmental requirements. 

- Requirements related to activities of daily living. 

- Requirements related to privacy and safety issues. 

These requirements and their sources are included in the section 10 of the deliverable, 

Table 19. Subsequently, requirements were defined in terms of priority according to the 

following categories: high (findings are extreme and re-occurring), medium (the finding 

will be difficult for some participants, but not to cope with this finding can cause 

frustration or confusion in the majority of the users) and low (it is isolated, but a few 

participants might experience frustration and confusion). Requirements R01, R02, R03, 

R07A, R08, R09, R14, R15, R16, R17, R22, R23, R24, R25, R26, R27, R28, R29, R30, 

R31, R32, R33, R34, R35 and 536 were identified as high priority requirements. 

Requirements R04, R05, R06, R07B, R10, R11, R12, R13, R18, R19, R20 and R21 

were identified as medium priority requirements.  
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Finally, requirements have been linked to usability and acceptability aspects, related to 

WP2 and WP6 respectively. 

 

User scenarios 

Scenarios defined in D1.1 have been revised according to the following criteria: a) 

Demanded by prospective users, with scenarios being prioritized according to results 

presented in sections 7, 8 and 9; b) Within SRS scope, selecting scenarios profiting 

from the SRS innovations of semi-autonomous tele-operation and learning, requiring a 

robot and being accomplished in a standard private home without other required 

changes to the home such as sensors; c) Achievable workload, selecting those scenarios 

that could be accomplished with the existing hardware of the SRS prototype or minor 

changes to it; and d) Complementarily, extensibility of a scenario to enable 

implementation of further scenarios is considered beneficial.  

According to these criteria, decisions about the priority of the scenarios analyzed 

regarding the project were written and 4 scenarios were selected corresponding to high 

and medium priority: 

- Fetch and carry + video-call scenario. In this scenario, an old lady is in bed and her 

son remotely drives the system to the kitchen and back to serve her a glass of water. In 

this way, SRS‘s semi-autonomous navigation, object manipulation and communication 

necessary during manipulation tasks can be demonstrated. According to scenario 

description, requirements R02 about flexible communication, R03, R05 and R06 about 

recognize and maneuver in difficult spaces, R09, R12 and R13 about grasp objects and 

manage them with care, R18 and R19 about learning capabilities related to somehow 

complex tasks, and R22 about social contact, are all accomplished in this situation. 

- Emergency assistance scenario. In this scenario, the old lady falls down in her way to 

the bath and an emergency call is displayed both to her son and the 24-hours 

teleassistance service. Apart from R02, R22 and requirements related to environmental 

constrains (R03, R04, R05 and R06), this scenario integrates specific requirements 

about emergency situations, especially R14 about coping with unexpected situations 

and R16 about alerting remote operators when an emergency has happened. Both 

requirements R15 about recognizing user position and R17 about help in getting up, 

could be achieved in the future by extending the functionalities of the system. 

- Preparing food scenario. The son calls her mother during lunch time and uses the robot 

to prepare pasta, teaching to the system how to perform this action in future situations. 

In this scenario, the same requirements than in the fetch and carry + video-call 

scenario are accomplished, but complexity of object manipulation and learning are 

extended. 

- Fetching and carrying of difficult objects scenario. An old man wants to find some 

information in a book located on a high shelf using the robot, operated by himself and 

with the help of a remote operator. This scenario involves requirement R11 about 

bringing objects in difficult places to reach for elderly people in addition to those 
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requirements about reaching and carrying out objects already achieved in previous 

scenarios.  

Requirements about privacy and safety are implicit in the interaction between the users 

and the system for all scenarios. 

 

Conclusions 

The system should take care of those frail elderly people who have difficulties with 

mobility issues, housekeeping tasks and unexpected, emergency situations. Flexible 

communication systems should also be developed according to the needs of elderly 

people and, especially, family caregivers. Finally, privacy issues should be taken into 

consideration in order to ensure that user rights are upheld, but also that requirements 

for user confidence and acceptance are provided. 

In this regard a list of user requirements, clustered into groups according to their type, 

have been elaborated, including user-group specifications, environment specificities, 

activities of daily living involving reaching and carrying objects, emergency situations, 

complex housekeeping tasks, memory, social contact and, finally, requirements about 

privacy and safety issues. 

Four scenarios have been selected according to priority for the project, analyzing 

collected data, but also taking into account the scope of the project and their related 

workload. These scenarios include fetch and carry both regular and difficult objects, 

emergency assistance and preparing food. 
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3. Main revisions and additions 

In this new version of the document called ―Detailed user requirements, environment 

definition, general guidelines on ethical concerns and SRS scenario report‖, an 

introductory section has been included in order to make easier the reading and revision 

of the deliverable. It comprises subsections about ―Project goal/vision‖, ―Exploitation 

potential‖, ―Scope of the document‖, ―Iterative process‖.  

Section about ―Background‖ in former D1.1 document has been summarized in this 

document, mainly in Section 5 about ―User groups description and specifications‖ 

(about who are going to be the direct users of the system). In this section, extended 

definition and improved descriptions of frailty have been included, as well as 

complementary considerations about demographic factors (critical for exploitation aims 

of the project), caregivers as remote operators and other potential remote operators. A 

final subsection about ―Methodology‖ has also been included, providing a more 

comprehensive description of the procedures, user recruitment criteria and ongoing of 

the data acquisition, and also a summary of the results achieved and the main lesson 

learned 

Apart from the summary of results included in the introductory section, results of the 

user requirement study, which were included in two sections in the former version of 

the document, have been distributed here according to a more comprehensive ―who-

where-what-how‖ scheme. Section 6 about ―SRS Environment definition‖, concerning 

specificities of the places where the system might be installed, is more complete now, 

including two new subsections: ―Potential indirect users‖ and ―Results from the user 

requirement study‖. Section 7 about ―Activities of daily living‖, regarding what 

activities are more difficult and relevant for aging in place, includes a more complete 

definition of basic and instrumental activities, a more systematic description of data 

collected in the user requirement study and, finally, a concluding-remarks section about 

―Implications for independent living and aging in place‖. Section 8, about how robotic 

assistance could potentially help with daily life difficulties of elderly people living 

independently, includes a more focused introduction about human-robot interaction and 

results about both the perceived usefulness of the robot and the usefulness of the remote 

control function. Section 9, about how ethical concerns should moderate data 

acquisition and human-robot interaction, includes a brief introduction about the topic 

and results from the user requirement study regarding privacy and related issues. In 

order to follow this who-where-what-how schema, description of relevant legislation 

and the SRS data protection plan have been moved to independent appendixes. 

User requirements included in D2.1 has been extended and added to this document, in 

Section 10, including number, type, requirement statement and source. A subsection 

about user requirement prioritization has also been included. 

Finally, the full procedure of scenario selection and refinement has been added to this 

new version of the deliverable in Section 12. Accordingly, section about the SRS 
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application scenario in the former version of the deliverable has been renamed and 

summarized in Section 11. 

4. Introduction 

Project goal / vision 

The overall aim of SRS project is to develop an innovative social service robot for 

assisting elderly people aging in place. The increasing development of new assistive 

technology, including social assistive robots, represents a way to enhance the lives of 

the world growing older population, enabling elderly individuals to live longer and 

independently at their place. In this sense, the adoption of SRS by primary and 

secondary users would bring to an improvement in elderly people quality of life, 

assisting them in specific domains identified as essential for an independent and 

autonomous living. 

Within the SRS concept, when the robot encounters an unknown situation it cannot 

handle autonomously, a teleoperator is contacted. Through automated learning from the 

tele-operation and active teaching, human involvement decreases over time. This way, 

the robot‘s functional range gets extended and its behavior increasingly adapted to the 

local context.  

Remotely-controlled robots are intended to be an optimal choice for promoting 

independent living since they can deal with unexpected situations by exploiting the 

intelligence of the human operator, but also because final users associate the identity of 

the robot with the human operator. In this sense, it is important to maximize the 

alignment between technology development and user needs, perceptions, feelings and 

rights.  

Contents included in this deliverable have been carried out within WP 1 Technology 

Assessment and Specification of Application Targets, tasks 1.1 User Requirement 

assessment, elicitation and specification, 1.2 Define the environment and the application 

domain and 1.5. Ethical implications.  

 

Exploitation potential 

As it has been pointed in section 5, different factors explain the potential exploitation of 

a system like the one proposed by the SRS project, all related to the current ageing 

phenomenon: the improvement of living and health conditions resulting in longer life 

expectancy and lower mortality rates, the general trend of life expectancy indicators to 

keep on going up, the mainstreaming of difficulties in daily live activities into politic 

agenda and the higher possibility of frailty and disability in our elderly populations. 

The SRS framework is designed generically so it can be applied to a large number of 

robot types. The concrete capabilities of SRS depend on the specific robot used. SRS is 

also not limited to a specific task like preparing food or helping a person to stand up. 

This framework is useful in cases where technologically challenging autonomous task 
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execution can be improved by the input of a human teleoperator. For example, if the 

robot‘s hardware capabilities allow, it could be used to fetch objects, to load and unload 

a dishwasher, to prepare food, or to clean windows.  

In this regard, the SRS framework can be useful in helping elderly people with most of 

those activities of daily living pointed in the user requirement study (section 7). The 

demonstration scenario implemented during the SRS project was determined by 

considering user demands, the capabilities of the robots used as prototypes, and 

suitability for demonstration of the SRS innovations. 

 

Scope of the document 

The aim of this document is to present user-related studies and tasks included in WP1. 

In order to achieve this objective, we have followed a ―who-where-what-how‖ scheme. 

Who are the target groups for whom SRS is being developed is described in section 5 

―SRS User group descriptions and specifications‖. Where the system might be installed 

and deployed is described in section 6 entitled ―SRS Environment definition‖. What are 

those activities to be supported by the robot in order to promote independent living and 

aging in place are summarized in section 7 ―Activities of daily living‖. How the system 

should interact with potential users is summarized in section 8, the potential role of 

robotic assistance is explained, and section 9 is related to ethical concerns. Finally, 

requirements and recommendations based on the previous sections of this deliverable 

are included in section 10 and scenario definition and scenario selection are included in 

sections 11 and 12 respectively. 

 

Iterative process 

Within the context of the particular focus placed on continuous user involvement and 

the framework provided by the user-centered design process, WP1 provides results 

which are a starting point to be developed and refined within the project. Further 

versions of user requirements, links to functional requirements and upcoming revisions 

of SRS scenarios which will emerge during the project are going to be included in 

future versions of the document. 
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5. SRS User group descriptions and specifications 

Ageing and demographic transition 

The improvement of living conditions for the world population, although not equally 

distributed, and the demographic changes in fertility and mortality rates across the life 

course are the main reasons underlying the actual ageing phenomenon and the 

mainstreaming of difficulties in daily live activities into the general public agenda. 

People aged 65 and over represent the fastest growing age-group worldwide. In Europe 

people aged 65 and over represented 15.1% of the EU-27 total population in 1997; they 

reached 16.9% in 2007, according to Eurostat 2009 up-to-date statistics. The traditional 

pyramid-like structure of the population distribution has turned into a cylinder-like 

shape (seeFigure 1). 

 

Figure 1 - EU-27 Population distribution by age groups and sex 2006 [European 

Commission–Eurostat, 2008] 

 

Life expectancy increases are mainly attributed to improvements in public health, such 

as enhancements ―in nutrition, education, health technologies, the institutional capacity 

to obtain and use information, and in society’s ability to translate this knowledge into 

effective health and social action‖ [WHO, 2008]. Although variations persist among 

groups within every country according to sex, class, income, education or daily habits, 

in general the trend of life expectancy indicators is to keep on going up. As can be seen 
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in Table 1, projected life expectancy in fifteen UE countries for 2030 surpasses 75 years 

of age for both men and women in almost every country.  

 

Table 1 - Projected life expectancy for 15 countries within the European Union in 

2030 [IMSERSO, 2006] 

Country 
Life expectancy at birth  Life expectancy at 60 * 

Men Women Men Women 

EU-15 76.0 (e) 81.7 (e) 20.3 24.3 

Germany 75.7 (e) 81.4 19.9 23.9 

Austria 75.9 81.6 20.2 24.1 

Belgium 75.9 81.7 19.6 23.9 

Denmark 75.1 79.9 19.3 22.7 

Spain ** 76.9 (e) 83.6 (e) 20.6 25.2 

Finland 75.1 81.8 19.5 24.0 

France 75.9 (p) 82.9 (p) 20.8 25.7 

Greece 76.5 81.3 20.8 23.2 

Ireland 75.8 80.7 19.6 23.1 

Italy 76.8 (e) 82.5 (e) 20.4 24.8 

Luxembourg 75.0 81.0 19.3 23.2 

The Netherlands 76.2 (p) 80.9 (e) 19.7 23.7 

Portugal 74.2 80.5 19.4 23.3 

United Kingdom 76.2 (e) 80.7 19.9 23.2 

Sweden 77.9 82.5 21.0 24.6 

* Austria, Belgium, Greece, Spain, Finland, France and the UK, year 2002; 

Italy, year 2000. 

** There might be slight differences between estimations from the Eurostat 

and the National Institute of Statistics (INE, in Spanish) for Spain. 

(e) Estimations  

(p) Provisional 

 

One of the facts related to the ageing of the population is the decrease in mortality rates, 

and there are basically two reasons to the fall: the development of preventive medicine 

and the improvement of health care. These two have allowed individuals and public 

health to better prevent and control diseases that directly had an effect on mortality and 

morbidity rates.  

How will life be in aged European countries? Scenarios are planned and discussed 

almost everywhere. But one thing is sure: more aged populations imply societies where 

disability is more likely to happen. Disability among the old is generally defined as the 

inability to live independently and take care of one‘s own personal needs (Crimmins, 

2004). Disability has observed a change throughout the last century both because of the 

changes and improvements aforementioned and because of more complex changes in 

social values, norms and ethics. In this project, persons with disabilities are understood 

as ―…those who have long-term physical, mental, intellectual or sensory impairments 

which in interaction with various barriers may hinder their full and effective 

participation in society on an equal basis with others.‖ [United Nations, 2006]. 
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Furthermore, it is important to refute a simple correlation between ageing and disability. 

Not all elderly people suffer from disabilities and not every disables person is also an 

aged person. Disability can happen at any age, to any one, at any place. As people age, 

they become more fragile and may become more dependent on other people to 

accomplish everyday life activities, but dependency and disability are not the same 

[Walker & Walker, 2006]. 

 

Aging and chronic conditions 

In a simplified view of health change in a population (Figure 2), it can be considered 

that the increases in risk factors lead first to diseases, then to functioning loss and to 

disability. However, individuals do not have to pass through all phases of health 

deterioration: Some people have a sudden problem and die before they ever know they 

have a condition, before they have a chance to be disabled. In addition, individuals can 

move in and out of some of these health states: Disability and functioning loss can be 

transitory, and people can return to full functioning and ability. 

 

Risk 
factors 

Diseases, 
Conditions, 
Impairment
s  

Functioning 
Loss  

Disability  

 

Figure 2 - The dimensions of health change (Crimmins, 2004) 

Although no direct relations can be established, population ageing can be considered a 

risk factor as there are many diseases associated with functional limitations and 

disabilities in old age: Changes in the prevalence of chronic conditions play a dominant 

role in explaining changes over time in old-age disability rates. Some of the most 

common chronic conditions affecting elderly people are: 

-  Motor abilities deterioration [Motl and McAuley, 2010]. Movement performance 

includes mobility of joint functions supportive functions of arm or leg, gait pattern 

functions, sensations related to muscles and movement functions and muscle power 

functions. In aging, movement speed and accuracy decrease and motor strategies 

approaching tasks change. Age-related motor pathologies include osteoarthritis, 

rheumatoid arthritis, arthrosis, hip fracture, osteoporosis and Parkinson‘s disease. 

-  Sensory abilities, in which wide range of variations can happen [Baltes and 

Lindenberger, 1997]. Sensory and perceptual impairments due to ageing can affect 

muscular mass, taste, smell, vision, audition and haptics [Fisk et al. 2009; Segal, 1996; 

Witte, 1998].  

Vision difficulties increases with age, and most of them start when individuals are 

over age 45. Very often, visual factors seem to be associated with difficulties in 
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performing certain daily activities such as the ability to manage monthly financial and 

other recurrent matters – such as manipulate and use coins, pay bills -, use the 

telephone, take the medicine correctly, performing the activities of bathing, getting 

dressed, using the toilet and walking up and down stairs [Ishihara et al., 2002].  

Auditory difficulties are also quite common for people over age 65 [Fisk et al., 2009]. 

The nature of the decline change depending on the cause: hearing impairments might 

result from a deterioration of receptor hair cells, vascular changes in the inner ear or 

membranes within the inner ear, and neurological decline. Excessive accumulation of 

ear wax is another very common cause of hearing problems in elderly individuals. All 

that may bring to social changes as well, since poor hearing decrease communication 

ability and inhibits social interactions [Jang et al. 2003; Fook and Morgan, 2000]. As a 

consequence, elderly people with hearing problems tend to keep from social activities, 

avoiding go out and reducing relationship with family and friends.  

Taste and smell changes, although not so relevant for daily living, can also have an 

impact when we design for elderly people. 

-  Cognitive abilities decline is one of the main and most frequent complaints in older 

adults. Elderly people typical complaint is about memory, in which different kind of 

changes have been reported [Hawthorn, 2000; Naveh-Benjamin, Hussai, Guez and 

Bar-On, 2003], but elderly people within a normal cognitive aging process continue 

learning and recalling events and information, especially within their interests and 

motivations [Cesa Bianchi, 2005]. Both changes in attention and language are also 

often mentioned [Díaz et al. 2006]. 

Cognitive impairment is relatively frequent in old age. Although older adults with 

severe cognitive deterioration would shut off the possibility of using SRS as assistive 

robot at home since they cannot live independently because of the disease, persons 

with mild and very mild memory declines, such as Mild Cognitive Impairment (MCI) 

or Age-Associated Memory Impairment (AAMI) would be able to benefit from the 

SRS system under certain circumstances. MCI manifests as memory impairment in the 

absence of dementia; Petersen et al. [Petersen et al., 1999] defined it as subjective 

complaint of memory loss, objective impairment of ability, preserved general 

cognitive function and intact activities of daily living. 

A more detailed list of pathologies and problems commonly affecting elderly people is 

included in Appendix 1.  

Concluding this overview about age-related changes, we must indicate that social and 

affective needs also change with age. Ageing is a process that may bring to a period of 

multiple losses [Baltes and Lindenberger, 1997], loneliness [Pratt and Norris, 1994] and 

decreased abilities. Social losses often come along with changes in cognitive, sensory 

and motor functioning as those described above. Indeed, transition to old age leads to a 

role loss that typically deprives people of their social identity, affecting psychological 

stability. As long as elderly live independently and do not suffer health problems, they 

can represent a great support for the family, for home tasks and for grandchildren 

education [Iglesias de Ussel, 2001] but once that health problems start, leading to 
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dependency, family relations change. As a consequence, isolation is a common 

experience in elderly population. Nevertheless, a growing body of empirical research 

suggests that the emotion domain is largely spared from this negative processes and 

points to increased well-being and will to live in the aging process [Cartensen, Fung and 

Charles, 2003], including will-to-live independently. According to Cartensen and 

colleagues‘ Socioemotional Selectivity Theory, perceived limitations on time to be lived 

lead to motivational shifts that direct attention to emotionally meaningful goals. These 

goals are frequently related to meaningful persons and daily life situations: to regulate 

social contacts is a way of proactively avoiding negative emotions, whereas to succeed 

in simple, common tasks in daily living strengths self-esteem and sense of internal 

control besides those psychical and cognitive changes presented. 

 

Frail elderly people as local user 

Definitions of frail elderly should assume that frail are those elderly chronically affected 

by co-morbidity, with unstable health condition and declining resilence / reserve 

capacity for dealing with stressors, for whom the effect of aging and pathology is often 

complicated by socio-economical difficulties [Ávila-Funes et al., 2009; Ferrucci et al., 

2001; Jung, 2010; Rockwood et al., 1994; Schuurmans et al., 2004]. Elderly persons 

often experience loss of several resources concurrently; that is, they become frailer in a 

general sense [Schuurmans et al., 2004]. Grenier revised the current literature about 

frailty and observed that, while most papers focus on the deficits or impairments of the 

body, some explicate the physical (e.g. nutrition, mobility) and mental (e.g. personality, 

affect) components of frailty, and some extend to an interest in social influences (e.g. 

family support, income and education), environmental factors, and experiential 

variables [Grenier, 2007]. Using panel data on multiple birth cohorts from the Health 

and Retirement Survey 1993–2006, Yang & Lee (2010) found that more recent cohorts 

exhibit higher degrees of loss in physiological reserve and faster increases in frailty than 

their predecessors do at the same ages, and also a general trend showing lower degrees 

of loss in females [Yang & Lee, 2010]. 

Rockwood et al. present a dynamic model (Figure 3) in which changes in status can be 

recognized by adjusting the weights of the various assets and deficits [Rockwood et al., 

1994]. For healthy elderly people, balance is in favour of the assets. Increasing frailty 

change the balance between assets and deficits; at this point, even a small additional 

deficit may tip the balance in favor of the deficits, and the person will no longer be able 

to maintain his or her independence in the community. Although other models has used 

a number of generalized variables that capture major physiological dimensions using 

complex measures such as the Frailty Index [Mitnitski, Mogilner, MacKnight, & 

Rockwood, 2002; Yang & Lee, 2010], for this project we have preferred to stress this 

dynamic, adaptative view. 
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Figure 3 - Dynamic model of frailty in elderly people, in which the balance between 

assets and deficits determines whether a person can maintain independence in the 

community [adapted from Rockwood et al., 1994] 

 

From a practical view, frailty can be considered in terms of those who may benefit from 

intervention and yet excluding those too disabled for rehabilitation or too well to require 

it [Canadian Study of Health and Aging Working Group, 2001]. Although the primary 

application of frailty in current health-care and care-management is far from the 

prevention of frailty, but rather corresponds with efforts to ration care, it has been 

suggested that practice should focus on preventive aims and address the feelings of loss 

that accompany physical decline [Grenier, 2007]. Widely used criteria include weight 

loss, weakness, exhaustion, slowness, and low activity (Bergman et al., 2007); although, 

according to these authors, operationalization fits a coherent model, there would be also 

a strong rationale for the inclusion of additional components such as cognition and 

mood, which may be affected by the same biological processes that lead to the 

manifestations of ―physical‖ frailty. Cognitive problems can compound ADL problems 

and may place a person at higher risk of isolation, which increases the burden on 

caregivers [Canadian Study of Health and Aging Working Group, 2001]. Specific 

aspects of cognitive decline such as psychomotor speed have been associated with 

frailty [Bergman et al., 2007]. Avila-Funes et al. (2009) found that frail persons with 

cognitive impairment were significantly more likely to develop disability over the 

following 4 years [Avila-Funes et al., 2009]; the risk of incident, mobility disability, and 

hospitalization was marginally greater. Finally, it has been observed that positive affect 

protects against health decline in older adults; data from the Caregiver-Study of 

Osteoporotic Fractures showed that frailty risk was lower in respondents with high 

positive affect [Park-Lee et al., 2009]. 
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According to this characterization, based on a literature review about the topic, frail 

elderly people are the subgroup of elderly people most convenient to be considered as 

local users in our project. 
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Caregivers as remote operators 

Regarding the question of who cares for elderly people in frail situations, care provided 

by family members, friends or other informal carers still represents the bulk of care 

provision to the elderly in Europe. Results from the Eurobarometer surveys (2008) 

illustrate the continuing high percentage of families caring for older people who are in 

need of ongoing social support due to declining health, functional and cognitive 

capacity [Eurobarometer, 2008].  

The impact of carrying out caregiving has been extensively studied in the field of 

Alzheimer‘s disease, addressing the high prevalence of depression, stress and medical 

consequences, as well as psychological morbidity among Alzheimer‘s informal 

caregivers [Cooper, Katona, Orrell, & Livingston, 2006; Pinquart & Sorensen, 2003; 

Schulz, Martire &. Klinger, 2005]. In frail elderly, frailty has been shown a relevant 

variable in explaining amounts of informal care provided, with a higher predictive value 

than, in example, caregiver relationships [Tennstedt, Crawford, and McKinlay, 1993]. 

In another classical study using data from the Longitudinal Study of Aging (LSOA), 

Peek et al. (1997) described the changes older adults experience in their caregiving 

arrangements as characterized by both stability and change. At any given time, most 

elders are able to live independently without the help of a caregiver; once activated, the 

caregiving network appears to be characterized by a great deal of change in care 

configurations, but only beyond a certain threshold of frailty extensive care is required 

in either a community or an institutional setting [Peek, Zsembik, & Coward, 1997]. 

More recently, Wolf & Casper (2006) informed about: a) a decrease in an American 

representative sample of frail elderly regarding the informal care received, b) a greater 

proportion of chronically disabled older adults who informed about receiving no help, 

and c) relevant differences in the caregiving experience by virtue of relationship, 

pointing to a hierarchy in primary caregiving (first spouses, then children, and finally 

other relatives or friends). 

According to this characterization, based on a literature review about the topic, 

caregivers could benefit from the usage of a remote-controlled system. In this regard, 

caregivers are considered potential remote operators. Data collected along the user 

requirement study partially confirms this assumption. 

Other remote operators 

In this user requirement study, professional caregivers have been included as a target 

group according to definition provided by the document of work. The professionals do 

not belong to the family of the person they care of and of the group is not homogeneous 

with respect to their professional skills: some have nursing and first aid qualifications; 

others may be home helpers or personal assistants. 

Health professionals involved in the health attention both directly (doctors, nurses, 

occupational therapists, physiotherapists, etc) and/or indirectly (health service‘s 

administrators, advisors) were also included in the user requirement study according to 
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document of work definition. The relevance of this group of professionals comes from 

their direct and practical knowledge about frailty situations and, in most of the times, 

about aids and coping strategies facing with multiple difficulties in independent living 

related to frailty.  

According to the results of the user requirement study, professionals specifically tele-

operating the robot emerges as a new target group for the project, especially according 

to: 1) concerns of family caregivers about not being available 24 hours each day, 2) 

some concerns of professional caregivers about being remote operators by themselves. 

The work field today most similar to this professional teleoperator profile is 

teleassistance, commonly including continuous availability of a 24-h call centre and 

scheduled appointments for tele-assistance and, eventually, telemonitoring (Vitacca et 

al., 2009). The SRS concept foresees that current teleassistance staff would undergo a 

short training for operating SRS remotely.  

Methodology and summary of results 

Designers have to describe precisely the profile of their future users, which includes 

information such as experience with technology, performance in daily activities, 

capabilities and limitations. User requirement studies are based on the involvement of 

real users and the collection of their mental representations about the system proposed. 

Data collection typically employs methods such as Focus Groups (FGs), interviews and 

questionnaires. In the case of SRS project both qualitative and quantitative 

methodologies have been developed. In the first step focus groups were conducted to 

gather qualitative information from target users. In a second phase, and taking into 

consideration the results from the FGs, a detailed, ad hoc, questionnaire was designed 

and administered via face to face interviews in order to capture relevant data related to 

the project.  

The aim was to gather data on participants‘ perception of elderly needs and of elderly 

people attitudes towards personal service robots. It is commonly accepted that one of 

the main reasons of the failure in assistive technology development is the lack of key-

users involved in the development process and the small amount of efforts invested in 

user involvement [Fisk et al., 2009]. With the goal of providing SRS designers with 

useful guidelines for further innovation and to ensure the validity of the information 

gathered, four different groups formed the sample of participants as it was defined in the 

document of work: 1) elderly people, 2) informal caregivers, 3) formal caregivers, and 4) 

health professionals who directly work with elderly adults. Interviews were run in three 

different countries: Germany, Italy and Spain. The elderly users recruited were 

individuals selected among pools of subjects experiencing initial difficulties in carrying 

out daily life activities as mentioned in Basic Activities of Daily Living (BADL) and 

Instrumental Activities of Daily Living (IADL) scales. Regarding caregivers, with the 

aim to refer to an international wording for the categories interviewed, from now on in 

this deliverable we will refer to informal caregivers as ―family carers‖ or ―family 

caregivers‖, while we will adopt the term ―professional caregivers‖ instead of ―formal 

caregivers‖. Family carers or caregivers are individuals who have personal experience 

of caring for a relative or a friend, and they do it unpaid. Professional caregivers do not 
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belong to the family of the person they care of and they carry out a variety of 

professional skills: some have nursing and first aid qualifications; others may be home 

helpers or personal assistants. Finally, health professionals are those involved in elderly 

healthcare activities both directly (doctors, nurses, occupational therapists, 

physiotherapists, etc) and/or indirectly (health service‘s administrators, advisors). 

In the remaining part of this Introduction we will explain in detail the procedure of the 

qualitative and quantitative analysis conducted.  

Qualitative assessment. 

Procedure. 

A first round of assessment consisted of focus groups (FGs), run in each of the three 

countries, employing an ad hoc script and specific sketches of interaction examples, 

both available in Appendix 1. FGs are group discussions where a moderator leads 

participants through questions on a specific topic. It focuses on uncovering participants‘ 

feelings, attitudes, and ideas about the topic. In a FG, about six to nine users are brought 

together to discuss new ideas and identify issues. The session is completed in about two 

hours. Each group is run by a moderator who is responsible for maintaining the focus of 

the group on the issues of interest. Often, the results of a FG contain users‘ spontaneous 

reactions and ideas elicited through the interaction between the participants.  

A FG with elderly people was conducted in each of the three previously mentioned 

countries by four members of the SRS consortium: Ingema, FDCGO, HPIS and HdM. 

Complementary FG to family and professional caregivers, as well as to health 

professionals, have been run in at least two countries out of the three, as shown in Table 

2. 

Table 2 - FGs distribution by country and type of target group 

FGs distribution 
Elderly 

people 

Family 

Caregivers 

Professional 

caregivers 

Health 

professional

s 

FDCGO/ 

HPIS 

Italy 
X  x X 

HdM Germany X X x  

INGEMA Spain X X  X 

 

User Recruitment for Focus Groups 

The number and gender distribution of the participants to the FGs in each country is 

presented in Table 3. 
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Table 3 - Focus Groups number of participants by institution 

 

FGs number of 

participants 

Elderly 

people 

Family 

caregivers 

Professiona

l caregivers 

Health 

professiona

ls 

FDCGO/ 

HPIS 

Italy 
8 (4F+4M)  6 (5F+1M) 8 (5F+3M) 

HdM 
Germany 

11 F 
11 

(10F+1M) 

10 

(9F+1M) 
 

INGEMA Spain 3 (2F+1M) 6 (5F+1M)  5 (3F+2M) 

 

In the FGs run in Italy by FDCGO (Fondazione Don Carlo Gnocchi onlus), 8 elderly 

users were recruited: they were elderly people over 75 still living at their home. All of 

them attend (weekend excluded) a Day Care Centre at the geriatric Institute ‖Palazzolo‖ 

in Milan. At the centre all the elderly are provided with lunch and followed by nurses, 

social operator and physicians, sometime receiving assistance for personal hygiene as 

well. Only one of the participants was cared at home by a person who stays there during 

the night, while almost all of them have a person who helps doing the housework during 

the week. Concerning the professional caregivers attending the FG, instead, 6 people 

were recruited by HPIS: 5 women and 1 man, 2 from Moldova, 2 from Peru, 1 from 

Ukraine, 1 from Ecuador. They were recruited thanks to the collaboration with ―Nuovo 

Sole‖ Social Cooperative. All of them received a formal training and have many years 

of experience (from 7 to 15 years experience) in caring older adults sometimes suffering 

from chronic diseases such as Alzheimer or Parkinson. All of them claim to bear the 

burden of the almost entire responsibility of the elderly with little help by relatives. The 

working time is 22 hours for each day from Monday to Friday, half day on Saturday, 

and Sunday free. Once recruited full-time they live in the house of the assisted person. 

About the health professionals FG, 8 people were recruited (5 women, 3 men) from the 

people working for the geriatric institute Institute ―Palazzolo‖ in Milan. 

In Germany, at HdM, two FGs were conducted per user group. Eleven elderly people 

participated in the German FGs and all were female. Eight still live at home, while the 

other three stated that they live in an assisted living facility. Most of the participants 

who stated that they still live at home also stated that they receive some form of help, 

either through their children who live nearby or from a housecleaner, a care service, 

meals on wheels, etc. Eleven family caregivers participated in the German FGs (10 
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female, 1 male); their age ranged from 46 to 64 with an average of 55.3 years. 

Participants either cared for their mother, father, mother-in-law, grandmother, or one 

participant cared for her aunt. The form of care varied from living constantly with the 

elderly to sometimes visiting them and only doing smaller favors for them. 10 

professional caregivers participated in the German FGs (9 female, 1 male); some 

worked in old people‘s homes, others worked for a care service, either mobile or at a 

facility.  

In the FGs conducted in Spain by Ingema, 3 older adults were recruited from the general 

pool of persons attending Ingema‘s educational activities and/or memory training 

programs. Participants selected were people living independently but experiencing some 

kind of age-related difficulties, as reported by the responsible of the educational 

activities. Given the difficulty in recruiting family carers of elderly people living 

independently, 6 participants were recruited from a group of relatives of elderly people 

with mild cognitive impairment attending a cognitive stimulation program held in 

Santiago de Compostela by AGADEA (Asociación Galega de Axuda os Enfermos con 

Demencia tipo Alzheimer). Five Health professionals were recruited from a socio-

sanitary center belonging to Fundación Matia and Fundación INGEMA staff.  

Ongoing of the focus groups 

The overall goal of the FG session was to obtain feedback from potential users on the 

usefulness and appropriateness of applications and services in future home 

environments to guide SRS design. All the FGs, previously translated, were run in the 

language of the country where the participants work or live. The topics included in all 

the FGs were the following: 

- Activities of Daily Living and Instrumental ADLs (difficulties in carrying out 

daily tasks). 

- Assistive Technology (technology currently in use; future technology interviewed 

people wish to use). 

- Human-robot interaction (how the people interviewed imagines robot features and 

uses). 

- Privacy issues related to the Remote Control function. 

To elicit feedback from the target user population, together with open questions focused 

on specific aspects of elderly people life at home and difficulties, a few sketches or 

videos of possible user interaction with the SRS system were presented too. The 

presented sketches and videos were about helping an older individual in cooking, 

fetching items, walking and facing an emergency case (a fall) (sketches of specific 

scenarios have been drown and showed to the participants and are included in Appendix 

2). The interaction examples proposed in the sketches have been used to explain the 

idea behind SRS project to potential target users. Each FG was recorded so to extract 

keywords to be collected and clustered by the researchers. Each cluster was labelled by 

an appropriate title, so to create major categories, i.e., critical issues along which 

develop the questionnaire for the following session of single interviews.  
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Summary of results  

Data collected during this stage of the study have provided 1) an initial survey of the 

needs and challenges for elderly people living at home, 2) an initial insight into the 

perception of participants regarding remotely controlled service robotic systems, such as 

SRS, to be used in a domestic environment. Apart from the differences found, included 

in sections 7, 8 and 9 of the present document, many common topics could be identified 

from the results. FGs findings and the analysis of the general attitudes towards the 

presented system indicate that: 

 Concerning ADLs and IADLs, the most difficult activities to carry out for elderly 

people seem to be housekeeping activities, transferring and mobility, and specific 

activities related to shopping, (carrying heavy bags, remembering items to buy).  

 Concerning human-robot interaction, the robot could help in housekeeping 

activities, emergency situations and mobility problems. 

 According to participants in the FGs, the robot should have a voice, be able to 

understand simple verbal commands, and it should not be too big. 

 Concerning acceptance of the remote control function, elderly people seem to put 

needs fulfillment before any privacy concerns, whereas caregivers and health 

professionals seem to worry more about potential privacy problems than elderly 

users. 

Main lessons learned and guidelines for the development of questionnaires. 

The data collected during this stage of the study have provided an initial survey of the 

needs of elderly people living at home and an initial insight into the perception of 

participants regarding remotely controlled service robotic systems, such as SRS, to be 

used in a domestic environment. Concerning activities of daily living, the most difficult 

to carry out for elderly people seem to be housekeeping tasks, tasks implying mobility 

and activities related to shopping. The robot could be of help in emergency situations, 

too. Some housing peculiarities were also pointed out in the FGs, so that housing items 

were included in the final section of the questionnaire developed.  

In the second stage of this study, the topics above were transformed into tailored 

questions for individual interviews, with the aim of deepening the inquiry into people‘s 

representations of the SRS assistive service robot.  

Difficulties regarding this methodology come from the complexity of getting together a 

group of frail elderly people for a group session. To cope with this limitation of the 

selected methodology, in other related activities, such as task 6.1, home visits have been 

done to assess elderly users. 

Quantitative assessment. 

Procedure. 

After the qualitative assessment explained in the previous section, considering the 

themes elicited through the FGs, an ad hoc questionnaire was developed for data 
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collection. Using this questionnaire 129 individuals were singularly interviewed and 

tested through a tailored interview designed on the base of the focus group (FG) results. 

The questionnaire consisted of three main sections measuring a) the most difficult 

activities to carry out at home for elderly people, b) participant feelings and perception 

of the robot usability and remote control options and c) perceived 

advantages/disadvantages and privacy issues related to the use of a remote control 

function as a distal control mode of the robot. The ultimate goal of those interviews was 

to extrapolate design implications for assistive abilities of SRS robot. 

User recruitment for questionnaires. 

Elderly people to participate in the individual interview sessions were recruited in 

Germany, Italy and Spain. As for the Focus Group session, family caregivers were 

recruited in Germany and Spain, professional caregivers were recruited in Germany and 

Italy, and health professionals were recruited in Italy and Spain. 

In Germany, elderly people recruited by HdM were 28 older adults living in their home 

or in flats equipped with assistive technologies (partial care). Those flats are typically 

made in such a way that it's easier to get into the bath-tub, doors are larger for potential 

wheel chairs, etc. According to their needs, moreover, elderly people living in partial 

care systems may ask for assistance delivered in such a facility. The degree of 

assistance needed varied; no elderly who need strong assistance (e.g. body care) were 

recruited. Family caregivers recruited in Germany were 10 and they were all family 

members caring for their mother or father. Finally, professional caregivers interviewed 

were 10 caregivers working in a partial or full care facility (i.e. assisted living or 

nursing home) or who work for a mobile service (i.e. they visit elderly persons at home 

every day and do a few things for them, maybe 30 min or 1 hour, then they leave and go 

to the next elder person). 

In Italy, 19 older adults were recruited by FDCGO to be individually interviewed: 8 of 

them were the participants of the preliminary Focus Group, while the remaining 11 

people were older adults over 65 age old, recruited between friends and family of the 

researchers and 2 students of Umanitaria Association (University for elderly people). 

Professional caregivers recruited in Italy by HPIS were in number of 12. All of them 

were foreigners legally immigrated and living in Italy, working for the ―Nuovo Sole‖ 

Social Cooperative with a regular contract. Finally, FDCGO recruited 13 health 

professionals: 10 of them work for the geriatric institute ―Palazzolo‖ of Milan, while 

other 3 people work for DAT service of Don Gnocchi foundation (Service for 

consultant and rehabilitation about disability).  

In Spain, Ingema recruited 17 elderly people 65 years old and above still able to live 

independently in their homes, likely experiencing initial age-related changes. They were 

recruited from the general pool of persons attending Ingema‘s educational activities 

and/or memory training programs (3 of them participated to the Focus Group session) or 

contacted through the Asociaciones de Jubilados of San Sebastian. Ingema also 

recruited 9 family caregivers, who were participating in a group of relatives of elderly 

people with mild cognitive impairment attending a cognitive stimulation program held 
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in Santiago de Compostela by AGADEA (Asociación Galega de Axuda os Enfermos 

con Demencia tipo Alzheimer), and 11 health professionals, most of them working for 

Fundación Matia and Fundación INGEMA, while others work in specific units of San 

Sebastian general Hospital. 

Demographic data were collected for each interview after the informed consent was 

signed and are presented in the table below. 

Table 4 - Demographic data of individually interviewed participants 

Category Total Germany Italy Spain 

Elderly  Number 64 28 19 17 

Age 
77,45 (min 65, 

max 92) 

76,96 (min 65, 

max 92) 

77,05 (min 66, 

max 87) 

78,70 (min 66, 

max 88) 

Gender 47F, 17M 23F, 5M 11F, 8M 13F, 4M 

Education 

1 None 

38 Low 

17 Medium 

8 High 

1 None 

18 Low 

6 Medium 

3 High 

9 Low 

6 Medium 

4 High 

11 Low 

5 Medium 

1 High 

Family 

Caregivers 
Number 19 10 

 

9 

Age 
54,53 (min 28, 

max 69) 

53,9 (min 28, 

max 66) 

55,22 (min 44, 

max 69) 

Gender 17F, 2M 8F, 2M 9F 

Education 

1 Low 

9 Medium 

9 High 

3 Medium 

7 High 

1 Low 

6 Medium 

2 High 

Professional 

Caregivers 
Number 22 10 12 

 

Age 
46,68 (min 29, 

max 62) 

48,1 (min 32, 

max 62) 

45,5 (min 29, 

max 60) 

Gender 21F, 1M 9F, 1M 12F 

Education 

3 Low 

12 Medium 

7 High 

1 Low 

4 Medium 

5 High 

2 Low 

8 Medium 

2 High 

Health 

Professionals 
Number 24 

 

13 11 

Age 
44,83 (min 27, 

max 57) 

44,78 (min 27, 

max 57) 

44.9 (min 30, 

max 55) 

Gender 17F, 7M 9F, 4M 8F, 3M 

Education 
3 Medium 

21 High 

1 Medium 

12 High 

2 Medium 

9 High 

 

Ongoing of the interviews. 

The questionnaire developed for data collection was an ad hoc questionnaire consisting 

of 3 main sections (see Appendix 3) plus an initial part referring to psychological 

variables assessed through the Survey of Technology Use (SoTU) (see Appendix 4). 

The sections of the questionnaire developed for the elderly people participants are 

described below. 
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Section A: in this section 23 Likert-type items (1-5) were presented, referring to the 

perceived level of difficulty in different activities of daily life (range from ―no 

difficulty at all‖ to ―I have considerable difficulties‖). Several open questions 

were asked along this section, the final and relevant one being about the most 

upsetting difficulty in daily life. For this section 4 clusters of items were presented: 

―mobility‖ (items included were: walking, getting up, lifting and carrying heavy 

objects, climbing bath-tub or shower, fetching things, reaching objects, risk of 

falling, shopping); ―housework‖ (items included were: cleaning windows, 

cleaning the floor, cooking and preparing food, opening bottles or tin cans, 

washing crockery, clearing the table, tidying up the room, washing clothes); 

―body care‖ (items included were: get dressed, bathing and body washing); 

―other‖ (items included were: operating electronic devices, taking medications, 

reading small font letters, forgetfulness, loneliness and lack of social contacts). 

Section B: in this section 28 items were presented. The first 23 items were a Likert-type 

(1-5) group of items assessing both perception of robot usefulness, when 

hypothetically helping in the same daily activities mentioned in section A, and 

perception of usefulness of a remote control option for those items. Items from 24 

to 28, instead, were testing the level of acceptance of the remote control function 

assessing the agreement/disagreement about the following sentences: B24: ―I 

would prefer a remote control instead of a full autonomous machine‖; B25b. ―I 

would accept remote control if the operator was close to me (e.g., from my 

family)‖; B26. ―I would accept remote control if the operator was a professional 

service‖; B27. ―I would like the robot to ask me about who is the operator 

currently taking the remote control of the machine‖; B28. ―I would like the robot 

to inform me about the course of its actions, completion of tasks and current state‖. 

Section C: consist in 1) an emotional scale of twenty adjectives through which 

respondents evaluated the possible presence of the robot in their home, and 2) the 

perceived advantages/disadvantages as well as privacy issues related to the use of 

a remote control function. The respondents had to express their level of 

agreement/disagreement on a scale ranging from ―I totally agree‖ to ―I completely 

disagree‖. Two open questions at the end of this section were aimed at gathering 

opinion of participants about appearance of the robot – how the robot should look 

like – and what could make the robot easy to use. 

The questionnaire developed to interview family caregivers and professional caregivers 

only slightly differs from that used with older participants. The first difference appears 

in section B, were the sentence B25 has been divided in two sentences, and the sentence 

B 25a is ―I would accept the remote control option if I was the one in control‖. The 

emotional scale of twenty adjectives was also applied to family caregivers, but it was 

not applied for professionals. Last difference appears in Section C, were the sentence 

C7 have been divided for family caregivers in three:  C7, ―Having such a machine like 

the one described I would feel more relaxed‖; C7a, ―Having such a machine like the one 

described I would feel less worried and/or concerned about the well being of the person 

I take care of‖; C7b, ―Having such a machine I would feel more independent‖. Finally, 
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question C1H was included for health professionals assessing perceived possibilities of 

the tele-rehabilitation using the system. 

 

Summary of Results.  

Apart from differences and specificities further explained in sections 6, 7, 8 and 9, some 

general conclusions can be drawn from data collected in the questionnaires: 

The main difficulties experienced by aging people at home as assessed through our 

interviews are difficulties related to mobility activities - especially carrying heavy 

objects and reaching objects - and housekeeping tasks - where cleaning the windows 

and cleaning the floor were rated with a very high score in all the groups of participants. 

Other upsetting difficulties in elderly life assessed in our interviews derive from 

difficulties in remembering things or remembering to take medicines, while body care 

activities didn‘t receive a high score in the quantitative evaluation, likely because 

elderly people tend to disregard problems related to personal care (as mentioned by 

caregivers in the Focus group).  

Participants‘ perception of usefulness of the robot showed a big variability. However 

one item was mentioned in all groups as a crucial situation that they wish the robot 

could help with: the risk of falling. In an emergency scenario like the one of an 

accidental fall of the user, SRS has an advantage over domotic systems, due to its 

mobility that allows an active monitoring of the user‘s location. 

Regarding questions about remote control, mean scores for the same activities get a 

worse score compared to general questions about the usefulness of the robot, likely 

because of difficulties in fully understanding the meaning of a remote control option. 

Elderly people show less concerns about privacy issues than the other groups 

interviewed, postponing privacy to benefit. Professional caregivers and health 

professionals show also more safety concerns than elderly people, while all the groups 

expressed their worries about the size of the robot due to spatial limitations in elderly 

homes or potential presence of architectonic barriers. 

 

Main lessons learned and guidelines for the development of user requirements. 

Most of the elderly people interviewed had the perception that they could live alone, 

and independently. However caregivers‘ perception is not the same, as they help elderly 

people in some tasks related to the performance of the Activities of the Daily Living 

(ADL). Elderly carry out most of the Basic activities by themselves and some of the 

tasks where they think they need more help are related to mobility and transfer, as they 

present problems in the articulations and in the circulatory system. Related with this 

issue they affirm that they are still able to do things, only more slowly, as they cannot 

move as quickly as in the past. Regarding Instrumental Activities of Daily Living, 

shopping was indicated as the most complicated one, at least in regard to the items that 
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are too heavy to be transported by the elderly person. In this case the caregivers help by 

doing the shopping periodically for the elderly. 

Privacy and security are key issues and both elderly people and their caregivers would 

like to be confident with the system and to feel secure at home. Surveillance of their 

health and security are things very valuable for the elderly and their family caregivers. 

Because of the huge amount of information collected, data analysis has been complex. 

In future steps, questionnaire to be constructed should be shorter. 

Survey of Technology Use 

Complementarily to individual interviews, the Survey of Technology Use [Scherer and 

Craddock, 2002] was employed in the initial section of the questionnaire in order to 

assess users‘ experience with technology (Appendix 4). The SoTU consists of a 29-

items checklist which inquires about current experiences and feelings toward 

technologies [Scherer, 2007]. The questions ask individuals to list all the different 

technologies they use and feel comfortable using, the idea being that the introduction of 

a new technology should build upon and capitalize on existing comfort and skills. 

Individuals are also asked to provide information about themselves in areas that 

research has found to affect a favorable predisposition toward technology use: general 

mood, preferences and social participation. The SoTU examines the following 

influences that impact most on the consumers‘ use or non-use of technology devices in 

general: the technologies frequently used by the consumer; the consumer‘s experiences 

with current technologies; the consumer‘s perspectives on new technologies; typical 

activities of the consumer; and personal/social characteristic of the consumer 

All items are presented in a three-point semantic differential format to elicit the 

consumer‘s feelings towards these influences (positive, neutral, negative). There are two 

version of SOTU form, SOTU-C and SOTU-P. SOTU-C, is the consumer version form, 

where the questions are administered directly to the user, and the user answers about his 

own experience, perspectives and personal social characteristics. This version was 

administered in our study to the sample of elderly people. SOTU-P, the professional 

version form, is very similar to SOTU- C, but it has to be administered to people who 

know the user very well, and is expected to answer questions about experience, 

perspectives and personal social characteristics having in mind the assisted user 

characteristics. This version was administered in our study to the sample of family 

caregivers and, with light modifications (referring to elderly people in general, not to a 

concrete user), to professional caregivers and health professionals. 

Data collected have been included in Section 6 of this document and in deliverable 

D2.1. 
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6. SRS Environment definition 

This section is about the physical environment for the application scenarios which will 

be detailed in the ―Scenario revision and selection‖ section below. Some constraints and 

specificities of our final user‘s environment will be defined starting from comments 

collected from the user-requirements study, from a literature review and from further 

information collected in WP6 interviews. 

Literature review 

Environmental conditions are a key factor in independent living for elderly people who, 

as it has been showed in different studies, prefer to live in their homes as long as they 

can. In this context, Assistive Technologies (AT): a) impact directly in the physical 

environment of the home and can improve individual functioning, and b) have the 

potentials to indirectly improve beliefs, attitudes and social perceptions about 

independent living. McReady and Tinker [McReady and Tinker, 2005] checked the use 

and experience of assistive technologies, including older user experiences of 

installation, serving and repairs. Assessing the level of the sample‘s disability, instead, 

they focused on functional capacity, employing the EasyCare assessment system that 

covers the ADL (using stairs, bathing and getting dressed), the IADLs (housework, 

meal preparation, going shopping), and using the telephone.  Results of this study show 

that housing-related needs are at the core of the assistive technology adoption. The 

degree of adoption is based on pragmatic judgments: if the AT is straightforward, 

reliable and meets a need, then respondents support its adoption. Pain et al. (2007) 

interviewed a cohort of 72-82 year olds to explore the current use, and intention to use, 

assistive devices. They developed a questionnaire to evaluate how the commonest 

challenges elders come across could affect their intention to use assistive devices. 

Authors found that attitudes of elderly people tested in their sample vary, depending on 

financial considerations and gender [Pain et al., 2007]. 

Potential indirect users 

The environment in which SRS will operate will be the elderly person‘s home. As it is 

normal in any home, the master of the house will not be the only human present in it. 

Occasionally relatives or neighbors may visit the elderly, possibly with children. It may 

be that the elderly person is occasionally caring for his grandchildren, so they are 

present in the house. Other people also may occasionally be present, such as people 

coming to the elderly person for offering services (nurse, delivery boy, carrier, postman, 

etc.). Finally some elderly have a person living with and/or caring for them (paid 

caregivers). 

All of these people of different ages who are occasionally present in the home of the 

elderly person can be referred to as ―indirect users‖ of SRS, in that they will casually 

interact with it even if they are not the intended primary users of the system. 
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The main requirement we can get from these ―indirect users‖ is that the robot cannot 

assume that the elderly person is the only human in the house: other humans, even 

children, will eventually be present and the same safety rules which apply to the elderly 

person must apply to all humans present in the house. Moreover, either SRS is equipped 

with specific technology to identify the elderly person and distinguish him from other 

humans (i.e. face recognition or RFID), or no assumption can be done on which human 

is the target of SRS caring activities. 

Other users of the SRS system can be identified as ―indirect‖ because they are not part 

of the main user groups we identified as target. The robot will go through several phases 

in its lifecycle. There will be a pre-deployment or factory phase, in which all the SRS 

units will acquire the same basic common skills; factory workers, engineers and 

knowledge experts will interact with the robot in this phase. There will be a deployment 

or installation phase, in which a specific SRS unit will be configured for the specific 

environment it will have to operate in. For example, the map of the house will be 

configured in this phase by the deployment engineer. There will be the main post-

deployment or operational phase, in which the configured SRS will operate under the 

direction of remote or local users and will learn from them both new objects and new 

tasks. There will be finally a maintenance phase in which a maintenance engineer will 

upgrade or fix the system without impacting any configured or acquired knowledge the 

robot may have. 

All the people involved in these phases and interacting with the robot can be definitely 

called users of the system, but will considered as indirect users as they are not part of 

the main target user groups. 

Results from the user requirement study 

The final users of SRS technology will be elderly people either living at their own home 

and, eventually, in some community facilities such as senior housing. From the user-

requirement study, some relevant requirements regarding environment are: 1) 

Dimensions of elderly homes, which are usually small and often full of furniture. This 

constraint mainly impacts the mobility of the SRS system. If this constraint is 

considered together with another one which has been explicitly stated by interviewed 

people, namely that the robot must not break anything while moving around in the 

home, then it becomes a requirement on robot‘s arm movements: the arm trajectories 

should be calculated in such a way to avoid hitting furniture and ornaments; 2) The 

presence of carpets on the floor is another possible obstacle to robot‘s mobility in 

elderly homes, which have been mentioned in FGs; 3) The last environment 

requirement mentioned in the FGs is the need for a rest place for the robot to stay in the 

elderly home, some sort of storage room where the robot can recharge itself and stay out 

of the way when it‘s not needed, to avoid being an obstacle for elderly movements. The 

results are extended in the subsection ―Results from the SRS ethnographic research‖. 

One of the topics about the environment most extensively researched in SRS user 

requirement study has been the use of technologies at home. A list of assistive 

technologies often used by elderly individuals as mentioned by the participants to our 
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FGs is presented in Table 1. Results collected about this topic in the SOTU are 

presented in Figures 4 to 12. 

 

Table 1 - Items of assistive technology for elderly people mentioned during our 

FGs 

Elderly (Italy) Elderly (Spain) Elderly (Germany) 

Walking frame or 

crutches. 
Washing-machine. Alarm clock 

One uses a magnifying 

lens to read 
Dishwasher Pliers to open bottles 

Washing machine  Vacuum cleaner Stair lift 

Dishwasher.  Telephone 
Lift for the bath tub and 

shower 

TV  TV Collator walker 

Personal computer Radio 

Armchair with an engine 

which helps to get up 

more easily  

Six of them use a mobile 

phone 
Mobile phone 

Induction stove/ stove 

with light barrier 

 Personal computer 

Machine to make 

emergency calls by only 

pushing one button (which 

is on a bracelet or a 

necklace) 

 Cash-machine 

Pliers to pick up objects 

from the floor (for people 

who can‘t bent down) 

  

Motion detectors, so that 

the light goes on and out 

automatically in every 

room  
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Elderly (Italy) Elderly (Spain) Elderly (Germany) 

  Vacuum cleaning robot  

 

Complementarily, data of the Survey of Technology Use (SOTU) highlight a main 

positive attitude of elderly people toward technology: the sum of total responses of all 

people interviewed (64 elderly, 19 relatives, 22 professional caregivers and 24 health 

professionals) results in fact in a majority of positive responses: positive responses 

(mean 16.27, s. d. 6.603), neutral responses (mean 10.97, s. d. 5.416) and, finally, 

negative responses only (mean 3.69, s. d. 3.992). 

In the following tables, results of each section of the SOTU questionnaire are reported 

(except section concerning personal and psychological matters, which is reported in 

D2.1 section 3 ―Results of Psychological Dimensions Study‖). Figure 4 includes 

qualitative results of the first question included in the SOTU about the ten technologies 

most frequently used at home, revealing that elderly people are not too much used even 

to quite simple and common technology. Inside our elderly population interviewed of 

64 people, mean age 77, 4 (min 65, max 92) nearly everybody is used to radio and 

television and home telephone but only about 50% of them are used to house keeping 

machine (including washing machine, vacuum cleaner, dishwasher) and credit card 

(both for paying and for withdrawing). Even less of them (about 25%) are used to 

kitchen machines (such as microwave, mixer, and coffee machine) or electronic 

entertainment appliances (as DVD player, CD player, digital camera...), even if some of 

them say that their relatives come to their home and help to use those instruments. The 

last technology mentioned (mentioned by around 20 % of interviewed) are personal 

computer and mobile phone; this last, mostly used just for calling but not for writing or 

reading messages, due to vision impairments. 

 

Figure 4 - Technology currently in use- elderly populations (SOTU- C results) 
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Figures 5 and 6 show that elderly are in general satisfied about the technology currently 

in use, and feel encouraged to use technology. At the same time elderly do not 

completely agree with the benefits brought about by current technologies: 1) They are 

mostly neutral regarding the raising of their own opinion if they are able to use 

technology, 2) they are also mostly neutral about the utility of technology in bringing 

them together with people, and 3) they are again mostly neutral about the utility of 

technology in the creativity field. 

This comes from the fact that technology currently in use is limited, as showed in table 

5, and does not actually help in creativity. Just the few of them reporting to use 

computer or camera, think that technology could support creativity. In general, people 

who answered to SOTU- P, including results from family caregivers, professional 

caregivers and health professionals, were more negative then the elderly. 

 

Figure 5 - SOTU- C: Experience with current technology 
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Figure 6 - SOTU- P: Experience with current technology 

 

―Consumer‘s perspectives on new technologies‖ part of questionnaire is about point of 

view on technology and it is divided into two parts: the first related again to past and 

present experiences and the second to personal feelings toward technology.  

Results of the first part (Figure 7 and 8) show that even if elderly did not have any 

experience in childhood and at school (majority of neutral responses), they are positive 

when thinking to home experiences and most recent experiences. 

 

Figure 7 - SOTU- C: Experience with past and present technology 
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Figure 8 - SOTU- P: Experience with past and present technology 

 

Results of the second part (Figure 9 - 10) show that elderly feels encouraged from other 

people (relatives for example) to use technology or to learn new technology, although 

elderly themselves shows a better mood toward technology if compared with what other 

categories of people interviewed think of them; elderly thinks they are mostly friendly 

to technology while their relatives, professional caregivers and health professionals 

think they feel mostly anxious. Elderly feel mostly comfortable, while all the other 

categories of people interviewed think they feel mostly uncomfortable. 

 

 

Figure 9 - SOTU- C: Perception on technologies 
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Figure 10 - SOTU- P: Perception on technologies 

 

Elderly are mostly neutral about being thinking or feeling while approaching 

technology; while all the other interviewed even consider them mostly negative feeling 

in approaching technology. So in this case there is a significant difference between the 

mostly positive or neutral personal feelings established by elderly toward technology 

versus the mostly neutral or even negative feelings considered by their relatives and 

caregivers. 

Finally, Figures 11 and 12 about typical activities of the consumer show also in this 

case a different point of view between elderly and the other categories of people 

interviewed. Elderly themselves say they mostly prefer active activities like walking, 

doing sports, playing, drawing while other categories are convinced they like mostly 

passive activities such as watching television, reading,… Elderly themselves report they 

mostly seek for new activities while other categories are convinced they prefer activity 

that they are used to do. Both elderly and other, report that they prefer group activities 

and elderly are that they are generally satisfied with their activities. 
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Figure 11 - SOTU- C: Activity Style 

 

 

Figure 12 - SOTU- P: Activity Style 

Results from the SRS ethnographic research 

Complementing the information collected in the user requirement study, an 

ethnographic research has been conducted at elderly people‘s home in Italy and Spain 

by FDCGO and INGEMA respectively. 

Ethnography is a form of research focusing on the sociology of meaning through close 

field observation of social and cultural phenomena.  Ethnographic research methods are 

used to analyze communication behaviors. In the field of assistive technologies, 
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ethnographic studies includes analysis of socio-technical systems, contextually aware 

technologies, social analysis of information technology, usage of everyday artifacts, 

situated cognition and technology acceptance. Ethnography methods can play a relevant 

role in describing frail elderly people‘s difficulties in daily living and environment 

peculiarities. In this sense, with this methodology we can describe the experience of 

aging as an ecology made up of people, places and activities happening in a local home 

environment (Forlizzi, DiSalvo & Gemperle, 2004).  

Main objectives of this research were to properly describe the environment were elderly 

people lives; to complete information about activities of daily living collected in the 

user requirement study with qualitative information collected in context; to complete 

information about the elderly people as the local, target group of the project with further 

details about the socioeconomic context. 

Frail elderly people living independently but with some difficulties were selected as 

participants from the general database of people attending Ingema and FDGCO‘s 

research activities.  

The research was structured around a face-to-face interview with the elderly person in 

his or her own home and, eventually, also with the presence of a caregiver. A set of 

questions was prepared to be used as a script by researchers, including questions about 

family composition, visits, assistance / help needed, daily routine and favorite activities, 

ongoing of housekeeping activities, house tenancy, house changes, rooms, aids, incomes 

and subjective considerations for leaving alone. 

Complementarily other data acquisition procedures were applied, including picture-

taking home visit, a free association task and a daily-life capture task. In the picture-

taking home visit, the researcher and the elderly person walked through the house. 

Instructions in the research protocol suggested photographing things inside and/or 

outside the home, in example objects used to deal with mobility problems, objects, 

situations, people, anything that brings pleasure or frustration, situations that are typical 

examples of daily activities in which help/support are required (bath time, walking, to 

duck, to reach objects too high or low, …) and so on. Pictures allow a more detailed 

subsequent analysis, complementing the notes collected during the interview. A sample 

of pictures taken in this study are showed in Figure 13. Finally, in the free association 

task some pictures with examples of possible common daily activities and/or objects are 

shown, and the elderly person / caregiver has to tell us his / her thoughts and feelings 

that pop into his / her mind while seeing them. In the daily-life capture task, the 

researcher had to fill out a template about activities in a typical day by asking / talking 

about this topic with the participant. 
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Figure 13 – Pictures of elderly participants’ houses. 

 

The results of this research allowed us to gain more direct, contextually-based 

information about activities of daily living related to daily life difficulties, and also to 

obtain a more systematic knowledge about environment specificities and housing 

constrains present in elderly people‘s houses and frequently reported in the user 

requirement study (see D1.1a). Indirectly, it has allowed us to further detail specificities 

of elderly people as the direct, local user group of the SRS system. Health conditions of 

the participants are characterized by mild to moderate and moderate motor impairments 

causing slowness movements indoors and, frequently, falling situations; deafness and, 

especially, vision problems are highly frequent (i.e. people suffering from cataract had 

to give up her favorite indoor hobbies such as painting or sewing; one participant had 

severe vision problems due to a maculopathy and, because of that, she is gradually 

becoming blind); memory complaints and weakness / fatigue were also reported. 

Specifically attending to environmental issues, we found that: 

- Most of the people interviewed were the owners of their houses. 

-Spaces in the house were variable from big houses to small apartments, but in general 

we find some potential problems with narrow spaces in the bathroom and passages. 

-We found handles in most of the bathrooms and different bathtub adaptations.  

-Most of the kitchens have also been changed and renovated, but some of the 

participants reject new technology (i.e. one participant ejects microwave and prefer an 

older and more dangerous gas system for cooking). 

-When they were able to do housekeeping task, they did it in a slowly and restricted 

way. 
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-Carpets have been removed sometimes, but elderly people wanted to keep some carpets 

in the house because of affective and / or decorative reasons. 

-The houses were usually full of furniture and ornaments. They highly appreciate these 

ornaments and, usually, they were proud of them. 

-Some difficulties were reported because of the presence of stairs. 

 

Standard & Regulations summary and implications 

The desired coexistence of robotic systems and humans in the same physical 

environment, by sharing the same workspace and actually cooperating in a physical 

manner, poses the very fundamental problem of ensuring safety to the user and the robot 

[Ikuta et al.,2003]. According to ISO-10218, which defines new collaborative operation 

requirements for industrial robots [ISO10218, 2006.], for example, one of the following 

conditions always has to be fulfilled: The TCP2/flange velocity needs to be ≤0.25m/s, 

the maximum dynamic power ≤80W, or the maximum static force ≤150N. However, 

these values are not derived from real human impact experiments or any biomechanical 

analysis but base on heuristics, intending to give a human the possibility to actively 

avoid dangerous situations. Up to now there are no injury indices tailored to the needs 

of robotics and those borrowed from other fields (e.g. the Head Injury Criterion (HIC) 

[Bicchi and Tonietti, 2004; Zinn et al.,2002.] were mainly evaluated in simulation so 

far. Further approaches are outlined in [Ikuta et al. 2003; Heinzmann & Zelinsky, 2003; 

Lim & Tanie, 2000]. 

RoSta, Robot Standards and Reference Architectures
1
, a Coordination Action (CA) 

funded under the European Union‘s Sixth Framework Programme (FP6), had the 

objective to proactively take the initiative on the definition of formal standards and the 

establishment of ―de facto‖ standards in the field of robotics, especially advanced 

service robotics. The project was intended to take the initiative in the formulation of 

standards in selected key topics which are regarded to have high impact on future 

service robotics research and development:  

• Creation of a glossary/ontology for mobile manipulation and service robots: 

comprehensive, widely accepted glossaries form the basis for any standard 

defining activity.  

• Specification reference architecture principles for mobile manipulation and service 

robot 

• Specification of a middleware for mobile manipulation and service robots. 

• Benchmarking. 

• Addressing standardization activities with respect to modular design of robotic 

systems. 

                                                 
1
 www.robot-standards.eu 

http://www.robot-standards.eu/
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The topics have been started to form the root of a whole chain of standard defining 

activities going beyond the specific activities of RoSta. Furthermore, standardization 

activities have started to investigate and specify requirements and interfaces for 

component interoperability as recently initiated in the context of international 

standardization bodies such as the ISO TC184, IEEE-RAS (The IEEE Robotics and 

Automation Society) and OMG (Object Management Group). New standardization 

efforts have been started on service robots in order to specify general safety 

requirements before serial products enter the market. Within the EU-funded project 

euRobotics
2
, standardization efforts on robot safety are promoted. EUROP members 

will be informed about current developments in ISO standardization committee TC 

184/SC2 ―Robots and robotic devices‖ on a regular basis. 

All relevant standard development takes place in ISO TC184/SC2 committee and is 

organized in several working groups. WG3 deals with industrial robot safety. WG7 

works on personal care safety. The standard on non-medical personal care robots has 

reached the status of a Committee Draft (CD). The work on medical personal care 

robots has just been started by a study group within WG7. The task of WG1 is to 

compile all definitions from the mentioned standards in ISO 8373 (Vocabulary). WG8 

coordinates the work of the other working groups within the service robotics area and 

determines the need for additional standards in the non-industrial robotics sector. 

Nations that are currently actively participating in developing these standards are 

France, Germany, Japan, Korea, United Kingdom and the United States. WG3 gets 

additional contributions from Canada, Italy, Sweden and Switzerland. 

 

The standard ISO 13482 on non-medical personal care robots has passed official voting 

and has now entered committee draft status. As this standard was trying to include a 

wide range of future robot applications that might not even been thought of, a long 

discussion was held to identify and specify the scope and to redirect the formal structure 

of the document. It has now been agreed, that the scope will possibly be limited to a 

certain set of personal care tasks related to the robot types ―mobile servant robot‖, 

―person carrier robot‖ and ―physical assistant robot‖. These tasks are to be identified for 

the next meeting. Narrowing the scope will enable the working group to write a C-type 

standard with concrete instructions for every task. The alternative could be to write a B-

type standard dealing with general requirements for personal care robots, later followed 

by C-type standards for certain subsets of personal care tasks. 

 

 

 

 

 

                                                 
2
 http://www.eurobotics-project.eu 

http://www.eurobotics-project.eu/
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Table 2 - Standards and projects under the direct responsibility of TC 184/SC 2 

Secretariat 

Published standards 

ISO 8373:1994 Manipulating 

industrial robots -

- Vocabulary 

Defines terms relevant to manipulating industrial robots 

operated in a manufacturing environment 

ISO 

8373:1994/Amd 

1:1996 

Annex B -- 

Multilingual 

annex 

Provides a second annex to ISO 8373-1994 and gives the 

equivalent terms in German, Italian, Japanese, Spanish 

and Swedish language. 

ISO 9283:1998 Manipulating 

industrial robots -

- Performance 

criteria and 

related test 

methods 

This International Standard describes methods of 

specifying and testing the following performance 

characteristics of manipulating industrial robots: 

pose accuracy and pose repeatability;  

multi-directional pose accuracy variation;  

distance accuracy and distance repeatability;  

position stabilization time;  

position overshoot;  

drift of pose characteristics;  

exchangeability;  

path accuracy and path repeatability;  

path accuracy on reorientation  

cornering deviations;  

path velocity characteristics;  

minimum posing time;  

static compliance;  

weaving deviations. 

 

ISO 9409-1:2004 Manipulating 

industrial robots -

- Mechanical 

interfaces -- Part 

1: Plates 

defines the main dimensions, designation and marking for 

a circular plate as mechanical interface. It is intended to 

ensure the exchangeability and to keep the orientation of 

hand-mounted end effectors. 

It does not define other requirements of the end effector 

coupling device. 

It does not contain any correlation of load-carrying 

ranges, as it is expected that the appropriate interface is 

selected depending on the application and the load-

carrying capacity of the robot. 

 

ISO 9409-2:2002 Manipulating 

industrial robots -

- Mechanical 

interfaces -- Part 

2: Shafts 

Defines the main dimensions, designation and marking 

for a shaft with cylindrical projection as mechanical 

interface. It is intended to ensure the exchangeability and 

to keep the orientation of hand-mounted end effectors. 

ISO 9409-2:2002 does not contain any correlation of 

load-carrying ranges. 

The mechanical interfaces specified in ISO 9409-2:2002 

will also find application in simple handling systems 

which are not covered by the definition of manipulating 

industrial robots, such as pick-and-place or master-slave 

units. 

 



SRS                              Deliverable D1.1 - A                               Due date: 15 Jan 2011 

 

 
FP7 ICT           Contract No. 247772           1 February 2010 – 31 January 2013            Page 43 of 180 

 

 

ISO 9787:1999 Manipulating 

industrial robots -

- Coordinate 

systems and 

motion 

nomenclatures 

This International Standard defines and specifies robot 

coordinate systems. It also provides a nomenclature 

including notation for the basic robot motions. It is 

intended to aid in robot alignment, testing, and 

programming. 

This International Standard applies to all manipulating 

industrial robots as defined in ISO 8373. 

In cases where there is no risk of confusion, 

nomenclatures or subscripts other than those specified in 

this International Standard may be used 

 

ISO 9946:1999 Manipulating 

industrial robots -

- Presentation of 

characteristics 

This International Standard specifies how characteristics 

of robots shall be presented by the manufacturer. 

 

ISO 10218-1:2006 Robots for 

industrial 

environments -- 

Safety 

requirements -- 

Part 1: Robot 

ISO 10218-1:2006 specifies requirements and guidelines 

for the inherent safe design, protective measures, and 

information for use of industrial robots. It describes basic 

hazards associated with robots, and provides 

requirements to eliminate or adequately reduce the risks 

associated with these hazards. 

ISO 10218-1:2006 does not apply to non-industrial robots 

although the safety principles established in ISO 10218 

may be utilized for these other robots. Examples of non-

industrial robot applications include, but are not limited 

to: undersea, military and space robots; tele-operated 

manipulators; prosthetics and other aids for the physically 

impaired; micro-robots (displacement <1 mm); surgery or 

healthcare; and service or consumer products. 

 

ISO 11593:1996 Manipulating 

industrial robots -

- Automatic end 

effector 

exchange 

systems -- 

Vocabulary and 

presentation of 

characteristics 

Defines terms relevant to automatic end effector 

exchange systems used for manipulating industrial 

robots. The terms are presented by their symbol, unit, 

definition and description. The definition includes 

references to existing standards. 

 

ISO/TR 

13309:1995 

Manipulating 

industrial robots -

- Informative 

guide on test 

equipment and 

metrology 

methods of 

operation for 

robot 

performance 

evaluation in 

accordance with 

ISO 9283 

Supplies information on the state-of-the-art of test 

equipment operating principles. Additional information is 

provided that describes the applications of current test 

equipment technology to ISO 9283. 
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ISO 14539:2000 Manipulating 

industrial robots -

- Object handling 

with grasp-type 

grippers -- 

Vocabulary and 

presentation of 

characteristics 

This International Standard focuses on the functionalities 

of end effectors and concentrates on grasp type grippers 

as defined in 4.1.2.1. 

This International Standard provides terms to describe 

object handling and terms of functions, structures, and 

elements of grasp-type grippers. 

Annex A, which is informative, provides formats for 

presenting characteristics of grasp-type grippers. This 

part can be used in the following ways: 

End effectors manufacturers can present the 

characteristics of their products to robot users.  

Robot users can specify the requirements of end effectors 

they need.  

Robot users can describe the characteristics of the objects 

to be handled and of handling the objects in their specific 

robot applications. 

This International Standard is also applicable to simple 

handling systems which are not covered by the definition 

of manipulating industrial robots, such as pick-and-place 

or master-slave units 

 

Standards under development 

ISO/CD 13482 
Robots and robotic devices - Safety requirements - Non-medical personal 

care robot 

ISO/FDIS 10218-2 
Robots and robotic devices -- Safety requirements -- Part 2: Industrial robot 

system and integration 

ISO/DIS 10218-1 
Robots and robotic devices -- Safety requirements -- Part 1: Industrial 

robots 

ISO/CD 8373 Manipulating industrial robots – Vocabulary 
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7. Activities of daily living 

One of the goals of WP1 is to highlight which are the main difficulties that elderly 

people experience at the functional level and which are the users‘ needs consistent with 

SRS functions toward an independent living in place. To reach this goal, a review of the 

literature on elderly people‘s difficulties, FGs and interviews with primary and 

secondary users were included in this part of SRS project.  

Definition and background 

Activities of Daily Living (ADLs) is the umbrella term used in healthcare and 

gerontology to refer those activities we normally do in daily living including any daily 

activity we perform for self-care (such as feeding ourselves, bathing, dressing, 

grooming), work, homemaking, and leisure. Health professionals routinely refer to the 

ability or inability to perform ADLs as a measurement of the functional status of a 

person, particularly in regards to elderly people and / or people with disabilities. The 

activities can be subdivided into personal care or Basic ADL (BADL) and domestic and 

community activities - Instrumental ADL (IADL). 

Basic activities of daily living are those skills needed in typical daily self care. There are 

six basic categories of BADLs: a) hygiene (bathing, grooming, shaving and oral care); 

b) continence, c) dressing, d) eating (the ability to feed oneself), e) toilet (the ability to 

use a restroom), f) transferring (actions such as going from a seated to standing position 

and getting in and out of bed), [Katz et al., 1963; Karwowski, ed, 2006].  

Instrumental activities of daily living refer to skills beyond basic self care that evaluate 

how individuals function within their homes, workplaces, and social environments. 

IADLs are more nuanced and complex social activities than ADLs [Lawton & Brody, 

1969] and typically include but are not limited to: finding and using resources (looking 

up phone numbers, using a telephone, arranging and keeping doctor appointments); 

driving or arranging travel (either by public transportation or private car); preparing 

meals (opening containers, using kitchen equipment); shopping (getting to stores and 

purchasing necessities like food or clothing); doing housework (doing laundry, cleaning 

up spills and maintaining a clean living space); managing medication (taking prescribed 

dosages at correct times and keeping track of medications); managing finances (basic 

budgeting, paying bills and writing checks).  

Many seniors who live independently can perform the most part or even all IADLs at a 

good level of performance, often falling back upon compensatory strategies. Difficulty 

in performing some IADLs can indicate a frailty situation and that more help is needed, 

although it should be reminded that not always the help received can entirely fulfill that 

need. In example, a 4 year study conducted by territorial service of Palazzolo Institute 

(Italy) [Lex, 2008] analyzed the performance requirements for the social home services, 

involving a sample of 2496 elderly people. Results of the study highlighted the 

relevance of services such as handling practices, accompaniment outside home, 

companionship and socialization. Albert et al. (2009) found relations between reported 

http://en.wikipedia.org/wiki/Health_professional
http://en.wikipedia.org/wiki/Disability
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BADL and IADL difficulties and both lower extremity performance and psychological 

symptoms in models that controlled for sociodemographic and clinical status [Albert et 

al., 2009]. 

For examining risk of disability related to frailty, Albert et al. (2009) suggested that it 

may be necessary to expand the range of tasks sampled and develop other indicators of 

ability [Albert et al., 2009]. Kovar and Lawton (1994) identified a number of limitations 

in BADL and IADL based measures, including a narrow set of sampled activities (―the 

number of possible IADL tasks seems almost limitless‖), ceiling effects (―the activities 

of daily living or IADL scales do best at identifying the most disabled minority‖), role 

of environmental factors (―estimates of functioning reflect an unknown mix of personal 

disability and contextual constraint‖), variable question formats (―dependence‖ vs. 

―difficulty‖ vs. ―limitation‖); cultural differences (―socially or culturally assigned roles 

are obvious conditioners of IADL task performance and, conceivably, capability‖); and 

cognitive factors in interpreting questions (―help from another person‖ can mean 

ongoing help, occasional help, or indirect help) [Kovar and Lawton, 1994].  

Following suggestions of these authors, in the SRS user requirement study we have 

followed a mixed approach based on the usage of qualitative and quantitative 

methodologies: 1) We included in FGs a direct question about difficulties of daily living 

(―Which tasks are more difficult for you in your daily life / for your relative in his – her 

daily life / in the daily life of elderly people?‖) and some complementary questions 

about degree of difficulty and its causes (―Why is this difficult for you?‖, ― How do you 

currently cope with the tasks you have difficulties with?‖, ―Do you need any kind of 

help for coping with this difficulties?‖, ―Do you feel embarrassed because of these 

difficulties?‖); 2) We considered responses in the elaboration of questions for the 

questionnaire(see Appendix 3), and completed it with a review of the most commonly 

used BADL and IADL scales [Mahoney et al., 1965; Marcotte and Grant, 2009; WHO, 

2001]. 

 

Results from the focus groups 

The FGs results (table 7) gave us a first picture about main daily needs in the opinion of 

elderly people, formal and informal caregivers, and health professionals. Every item in 

the first column of the table is the outcome ―category‖ standing for a task or a set of 

tasks or daily activities difficult to carry out by elderly users. Due to the exploratory 

nature of the FG, in some cases further activities have been included for the same item, 

to better represent the information collected in the FG. According to our choice of 

clustering and depending on the times every items was mentioned during the interview, 

in the ADL list of activities Bathing also includes body care activities and personal 

hygiene; Get dressed includes all the different dimensions of getting dressed; Toilet 

follows the standard definition; Transferring means moving in and out of bed and chair 

as well as bending, fetching objects, as well as being able to get up after falling; 

Feeding follows the standard definition. In the IADL list of activities, some items have 

a broader meaning so to fit the information collected through the FG: Housekeeping 
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includes cleaning the floor, cleaning the windows, washing dishes or using the 

dishwasher, operating electronic devices (household appliances), reading small 

characters instructions; Shopping includes carrying bags with groceries, being able to 

pay with or without credit card, remembering things to buy, reading small characters 

instructions; Walking includes normal walking as well as being able to use public 

transport services. 

 

Table 3 - Results collected in each of the three countries about elderly people’s 

difficulties in daily life activities 

Elderly people’s difficulties 

ADLs&IADL Germany Italy Spain 

Elderly people 

Housekeeping (cleaning)    

Walking (transportation)    

Shopping    

Food preparation    

Transferring (mobility)    

Feeding    

Toilet    

Bathing/body care    

Dressing    

Family caregivers 

Housekeeping (cleaning)    

Walking (transportation)    

Shopping    

Food preparation    

Transferring (mobility)    

Feeding    

Toilet    

Bathing/body care    

Dressing    

Professional caregivers 

Housekeeping (cleaning)    

Walking (transportation)    

Shopping    

Food preparation    

Transferring (mobility)    

Feeding    

Toilet    

Bathing/body care    

Dressing    

Health professionals 

Housekeeping (cleaning)    

Walking (transportation)    

Shopping    

Food preparation    

Transferring (mobility)    

Feeding    



SRS                              Deliverable D1.1 - A                               Due date: 15 Jan 2011 

 

 
FP7 ICT           Contract No. 247772           1 February 2010 – 31 January 2013            Page 48 of 180 

 

 

Elderly people’s difficulties 

ADLs&IADL Germany Italy Spain 

Toilet    

Bathing/body care    

Dressing    

 

Fall prevention showed to be a critical issue for elderly people daily life. ―I don‘t trust 

myself climbing a ladder and, for example, if I have to clean the windows I prefer to 

call someone‖ Getting up after a fall is a main difficulty in the German and Italian 

elderly group, for example; however, in the Italian group of elderly, many participants 

reported to have fallen several times (e.g. ―The knee had given away and I fell 

backwards while I was in the street‖, ‖I was at home, I fell, I called through my personal 

emergency alarm system, I was taken to hospital by ambulance‖).  

About the cooking scenario, the female participants of this group prefer to prepare their 

meal themselves, mostly because they don‘t trust any other; men instead prefer their 

spouse or their carer to cook for them. When asked about what they prepare for dinner, 

most of them answer only ‗soup‘ or other very simple meal (―some ham‖).  

Caregivers and health professionals identified some of the most common and critical 

physical impairments caused by ageing: mobility problems (getting up from a chair or a 

bed, balance problems, kneeling, fetching objects, standing for long time, carrying 

heavy objects), vision problems (difficulties in reading and night vision have been 

reported in all the groups of elderly interviewed) and hearing problems. 

Complementarily, psychological and cognitive problems also brought out during our 

FGs were: memory complaints and forgetfulness, fear of falling, loneliness and lack of 

social contacts, negative feelings, communications problems as well as refuse to 

recognize physical limitations. 

Both professional caregivers and health professionals report on elderly people often 

having a poor perception of what they need and don‘t accept help so easily. 

Furthermore, elderly people do not want to feel useless, so they don‘t ask for help 

either. Health professionals in the Italian group, for example, not only report on elderly 

people being reluctant in asking for help, ―some of them are ashamed to seek help, for 

example for personal hygiene‖, but also on the lack of judgment and critical sense very 

common in elder population. This tendency clearly comes out as continuous conflict 

with operators or family members (i.e.: operator: ―It‘s time to take a shower‖, elder 

person:‖ No, I don‘t need it‖).  

An interesting comment in the Spanish elderly FG also referred to psychological factors 

that can influence the result of daily actions: ―Walking is not that hard if you are in the 

right mood‖. 

On the other side, to take care of an old adult can be a heavy burden for a familiar as 

well as for a formal caregiver, depending on the level of disability of the old person they 

care of. Informal and formal caregivers‘ main complaint in our FGs is the lack of sleep, 

problem mentioned several times in different groups. 
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Results from the questionnaires 

Data about elderly people‘s interviews for section A of the questionnaire are represented 

in  

Figure . Results of section (A) have been normalized in order to align them with B and 

C: 1 is the maximum difficulty and 5 is the minimum value of the scale.  

 

Figure 14 - Elderly People’s answers to items included in the Section A of the 

questionnaire. 1 is the maximum difficulty  

 

Overall results for all the 64 elderly individuals interviewed showed that the items that 

received the highest score were: carrying heavy objects (mean 2.48, s. d. 1.469), 

cleaning windows (mean 2.75, s. d. 1.574) reaching objects, (mean 2.78, s. d. 1.578) and 

reading (mean 2.89, s. d. 1.578). Following the clustering of items included in section A 

of the questionnaire, elderly individuals interviewed rated as the most difficult daily 

activities to carry out some of the activities included in the mobility cluster - carrying 

heavy objects and reaching objects-, one item from the cluster of housework - cleaning 
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windows- and one item from the cluster we named ―others‖ – reading-. While 

forgetfulness - item belonging to the cluster  ―other‖- and risk of falling - item from the 

mobility cluster again - are very close to each other in the evaluation, items like getting 

dressed and taking medication resulted between the  group of items with the lowest 

score. 

Differences between countries are summarized in Table 4and are related to the 

following items: walking, getting up, climbing bath tub, from the cluster of mobility; 

cleaning floor, opening bottles,  from the cluster of housework; reading small font letter, 

from the cluster ―other‖. Walking seems to be a more important difficulty in the Spanish 

sample, as well as getting up and climbing the bath tub. Cleaning floor, opening bottles 

or tin cans as well as reading, while received a similar score in the Italian and Spanish 

sample, were items rated as less difficult in the German sample.  

 

Table 4 - Elderly People’s significant differences between countries. 1 is the 

maximum difficulty 

Items (A) 
Germany Italy Spain Significant 

differences 
Mean St Dev Mean St Dev Mean St Dev 

Walking 3.07 1.489 2.53 1.577 1.71 1.105 
X² 8.736, df 2, 

p < .05 

Getting up  2.57 1.451 2.21 1.357 1.59 1.121 
X² 6.093, df 2, 

p < .05 

Climbing 

bathtub 
3.25 1.555 2.47 1.712 1.76 1.147 

X² 9,315, df 2, 

p < .05 

Cleaning 

floor  
3.25 1.506 2.26 1.522 2.41 1.46 

X² 6.006, df 2, 

p < .05 

Opening 

bottles 
3.46 1.621 2 1.491 2.47 1.546 

X² 10, 572, df 

2, p < .01 

Reading  3.71 1.243 2.47 1.467 2.82 1.015 
X² 10,461, df 

2, p < .01 

 

Finally, qualitative answers to the open question at the end of section A regarding the 

most upsetting difficulty in daily life, there were congruencies with results obtained 

from quantitative data. Carrying heavy objects, mainly shopping bags, or walking freely 

and general mobility related difficulties, like standing or getting up, were the items most 

frequently mentioned in the answers to this open question. The risk of falling was also 

mentioned as something causing difficulty in daily life. Cleaning windows and cleaning 

in general, very high in the quantitative results, were also mentioned but not as 

upsetting as mobility problems. 

Data from family caregivers, professional caregivers and health professionals are 

represented in Figures 15, 16 and 17. 
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Figure 15, 16 & 17 - Family caregivers, professional caregivers and health professionals answers to items in the Section A of the 

questionnaire. 1 is the maximum difficulty participants assigned to each activity having elderly people in mind 
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From the point of view of family caregivers, elderly people mainly experience 

difficulties in shopping activity (mean 1.32, s. d. 0.749). Items like ―cleaning windows‖ 

(mean 1.63, s. d. 1.116) and ―opening bottles‖ (mean 1.79, s. d.1.228) also received a 

high score. ―Shopping‖ has been classified in the questionnaire as one of the items 

belonging to the mobility cluster, even if it can be related to a double meaning: 

difficulty in carrying heavy objects or bags or forgetfulness. Following both meaning, 

the high score of that item would be congruent with results obtained from the elderly 

people sample, in which items from mobility - specifically carrying heavy objects- and 

items from the cluster ―other‖, which the item forgetfulness belongs to, were placed at a 

very high positions in the list. However, the single items ―carrying heavy objects‖ and 

―forgetfulness‖ in the family caregivers evaluation have not a particularly high score: 

―carrying heavy objects‖ mean 2.32, s. d. 1.635; ―forgetfulness‖, mean 2.32, s. d. 1.25.  

For professional caregivers, the first three items were included in the ―mobility‖ cluster, 

showing that in the opinion of professional caregivers mobility issues, and those 

especially, are the most challenging one for elderly people. Nevertheless, others items 

from the same cluster do appear but at the bottom of the list, like getting up (mean 2.73, 

s. d. 1.241) and fetching things (mean 2.95, s. d. 1.253). 

Main difficulties envisioned by health professionals were also related to mobility items: 

climbing bath-tub (mean 1.58, s. d. 0.584), carrying heavy objects (mean 1.83, s. d. 

0.963), risk of falling (mean 1.87, s. d. 0.963); reaching objects (mean 1.92, s. d. 0.654). 

At the top of the list, however, even one item from the ―housework‖ cluster: cleaning 

windows, mean 1.46, s. d. 0.588. 

Considering the responses to the open question in section A, response to family 

caregivers to open question included in section A points to forgetfulness, loneliness and 

lost of social contacts as the main problem in elderly life, immediately followed by 

activities of body care. For professional caregivers, items belonging to clusters ―body 

care‖ are the most frequently mentioned as annoying, even more frequently than items 

belonging to the mobility cluster. For health professional, responses related to body care 

activities are also frequent, although activities from the cluster ―other‖ are the most 

frequently mentioned, in accordance with elderly people responses.  

 

Implications for independent living and aging in place 

Results collected highlight the importance of some daily life activities included in the 

mobility cluster (such as carrying heavy objects, reaching objects) and other related to 

movement (shopping, cleaning windows) for the independent living of elderly people. 

Nevertheless, even if in perfect agreement with the results obtained in other studies (see 

Ray et al. 2008), cleaning the windows is not a task that will be considered as a task 

SRS would carry out, mainly because there are already robotics solutions for that, and 

because of potential safety issues related to the task itself and the way SRS could 

perform it. 
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Falling is rated high in all the groups assessed, showing a big relevance of risk of falling 

in daily living. This item has two different kinds of implications, first related to mobility 

limitations causing unexpected situations, and second related to coping with 

unexpected, emergency situations. 

Other situations, specifically those related to reading and forgetfulness, were mentioned 

as relevant, especially for elderly people and health professionals. These difficulties 

should also be taken in consideration in order to provide a complete approach. 

Housekeeping activities were mentioned in the FGs and were intermediate rated in the 

questionnaires. Although difficulties with housekeeping activities are not so relevant for 

independent living (probably because of adaptative strategies developed by elderly 

people, and also because those activities are easier to be covered by services not related 

to technology), taking into account these difficulties may increase acceptance of the 

system and perception of usefulness.  

Finally, although body-care activities were mentioned as annoying by family members 

and professionals, items included in the questionnaire were rated low or very low by 

participants. 

In general, results collected from these part of the user requirement study point to a 

wide variety of activities of daily living, in congruence with the definition of frailty 

presented in the previous section. Activities related to mobility issues and emergency 

situations emerge as the most relevant for the SRS project, whereas other 

complementary activities could contribute to add value to the system. 
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8. Potential role of robotic assistance 

Human-robot interaction (HRI) 

HRI is an instance of human-machine interaction and represents an interdisciplinary 

research in which engineering and social science, cognitive science, neuroscience, and 

ethics join disciplines directly related to the application domains the robot technology 

would operate in, such as health care and education. Given that its aim is to gather 

insights on relationship between humans and intelligent machines, its focus is both on 

people as on robots. As far as eldercare is concerned, the HRI research is mainly 

centered in rehabilitation robots and social robots.  Rehabilitation robots include 

physical assistive technology that is not primarily communicative and is not meant to be 

perceived as a social entity: examples are smart wheelchairs, artificial limbs and 

exoskeletons. The field of social robotics, instead, concerns systems that can be 

perceived as social entities that communicate with the user. Broekens et al. (2009) 

propose a further division of social robots into robots ―service type‖ and ―companion 

type‖. 

Assistive service robots functionalities are related to the support of independent living 

by supporting basic activities (eating, bathing, toileting and getting dressed) and 

mobility (including navigation), providing household maintenance, monitoring of those 

who need continuous attention and maintaining safety. Solutions offered include 

mobility aids, manipulation aids, companion robots, and educational robots [Mahani 

and Severinson Eklundh, 2007]. Examples of this kind of robots are ‗nursebot‘ Pearl 

[Pollack et al. 2002], the iCat (although not especially developed for eldercare), the 

Robocare project [Bahadori et al., 2003], the Companionable robot [Badii et al, 2009; 

Galdona et al., 2009] and the Care-o-bot [Graf et al., 2005]. The social functions of such 

service type robots exist primarily to facilitate interfacing with the robot. A common 

challenge to the studies on assistive service robots like those mentioned above is what 

different social functions can bring to the acceptance of the device in the living 

environment of the elder, as well as how social functions can facilitate actual usage of 

the device.  

Characteristics specific to older people and characteristics of the environment described 

in previous sections both place pose challenges to the design of human-robot 

interaction. Elderly people show changes in abilities, attitudes and behaviors, and they 

can be rather pessimistic when forecasting their skills and performance. Elderly people 

underestimate their real skills and their possibilities to solve problems [Knopf, 1987]. 

Nevertheless, despite the common prejudice that elderly people are not interested in 

technology, several studies have shown that indeed elderly are interested in technology 

[Kubitschke, Stroetmann & Stroetmann, 2002; Rogers et al., 1998; Rott, 1988]. 

According to recent studies reviewed by Broekens et al. [Broekens et al., 2009] and 

Broadbent et al. [Broadbent et al., 2009] most elderly people actually like the robots. 

However some concerns can be raised and Broekens et al. present a series of objections: 

a) studies are done with elderly people in nursery homes; effects of social assistive 
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robots are expected to be different for elderly people living independently, b) a 

―Hawthorne effect‖ (a temporary change of individuals behavior in response to a change 

in the environment) cannot be excluded.  

Dautenhahn [Dautenhahn, 2007] point out the importance of gaining an understanding 

about how elderly people relate to assistive service robots and how task assistance of a 

robot affects users‘ acceptance and desire towards the robot's social role. 

 

Results from the focus groups 

How many activities a service robot should be able to carry out to help elderly users to 

live independently at home is the core question of our study. As a second instance, we 

also tried to devise which features and functions the robot should have so to be 

accepted. All that strongly depends on how many ADLs or IADLs functions are 

impaired or are at risk to be most probably impaired due to the aging process, but it also 

depends on users‘ beliefs about the usefulness of a system and their perceptions about 

the system‘s ease of use. 

The reactions, opinions and wishes of the participants in the FGs, after the presentation 

of specific examples of human-robot interaction scenarios, have been collected and 

grouped inTable 5. Items meaning in the first column on the left side of the table is the 

following: Size, worries concerning the robot size; Voice/speech, the robot should have 

a voice and being able either to speak and understand verbal instructions; Control, 

proposed ways to control the robot; Mobility, the robot helping in case of mobility 

difficulties; Preparing meals, the robot helping during the preparation of meals; 

Housekeeping, the robot helping to keep the house clean; Cognitive/psychological help, 

the robot being more a social robot or helping to train memory and cognitive functions; 

Emergency, the robot helping in emergency cases, as falls; In favor, positive opinion 

and ready to accept the robot at home; Adverse, not willing to have the robot at home; 

Risk concerns, concerns about personal safety of users due to the interaction with the 

robot. 

Table 5 - Opinion of the FGs participants about the features of the robot 

 Germany Italy Spain 

Elderly People 

Size    

Voice/speech    

Control    

Mobility (help)    

Preparing meal (help)    

Housekeeping (help)    

Cog/psychological 

(help) 
   

Emergency/security    
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 Germany Italy Spain 

In favor     

Adverse    

Risk concerns    

Family Caregivers 

Size    

Voice/speech    

Control    

Mobility (help)    

Preparing meal (help)    

Housekeeping (help)    

Cog/psychological 

(help) 
   

Emergency cases    

In favor     

Adverse    

Risk concerns    

Professional caregivers 

Size    

Voice/speech    

Control    

Mobility (help)    

Preparing meal (help)    

Housekeeping (help)    

Cog/psychological 

(help) 
   

Emergency cases    

In favor     

Adverse    

Risk concerns    

Health professionals 

Size    

Voice/speech    

Control    

Mobility (help)    

Preparing meal (help)    

Housekeeping (help)    

Cog/psychological 

(help) 
   

Emergency cases    

In favor     

Adverse    

Risk concerns    
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Some comments about features of the robot to be highlighted here are: 1) The main 

problem about the features of the robot that has brought out concerns about the size of 

the robot: the robot should fit the user houses; some doubts raised about housing in fact 

were: ―Does it drive over the carpet as well? Because in my house there are many 

carpets.‖; ―I‘m worrying about the plug and wires around‖. 2) Speech and auditory 

feedback seem to represent the main means of interaction (also in Sung et al, 2009). In 

the Spanish FG, health professionals suggested that the robot should have a voice and 

should be able to understand and answer to verbal commands instead of acting through 

tactile interaction, due to vision problems typical in elderly people; this group also 

suggested that the robot should inform the user about the stage of its actions through 

vocal report. From the Italian and the Spanish groups a similar suggestion about the 

voice of the robot: it should sound familiar; 3) Italian professional caregivers think 

about the robot as a useful aid for walking, but they are against the use of the robot in 

case of falls - safety concerns. Another interesting theme raised in this group is related 

to communication: due to the increasing number of foreigner caregivers in Italy, very 

often, clients have language comprehension problems, so they suggest the robot could 

help in translating. In contrast, the Italian health professionals group absolutely 

disagrees on the example of the robot as a possible aid for ambulation; 4) A critical 

objection to the interaction with the robot concerns people with cognitive problems: in 

all the groups interviewed participants highlighted that people with cognitive problems 

could not and should not use the system. In our examples the interaction is based on the 

idea of a control, rather than cooperation. 

Apart from these general features of the robot, one of the more original feature and 

function of SRS is the ―remote control‖ function. Results of our FGs about the remote 

control function acceptance are showed in the Table 6. 

Table 6 - Participants’ opinion about the Remote Control function 

Concerns about the Remote Control function 

 Germany Italy Spain 

Elderly people 

Privacy concerns    

User control    

Family control    

Physician control    

In favor    

Doubts    

Family caregivers 

Privacy concerns    

User control     

Family control    

Physician control    

In favor    
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Concerns about the Remote Control function 

 Germany Italy Spain 

Doubts    

Professional caregivers 

Privacy concerns    

User control     

Family control    

Physician control    

In favor    

Doubts    

Health professionals 

Privacy concerns    

User control    

Family control    

Caregiver control    

Physician control    

In favor    

Doubts    

 

In the Italian group, the remote control option was looked at with suspicion and seems 

also not well understood: ―If the machine must be controlled by someone else, then we 

must have at home the carer too!‖ Somebody thought of it as a way to increase safety 

and security for elderly people living alone: as a monitor system of the activity state of 

other home devices, especially at night (electricity, gas, closing the door entrance): ―It 

would be useful to check that the door is closed when I'm in bed‖. In the German group, 

elderly people would use remote control option if it would be entrusted with an external 

service. Both in the German and in the Spanish group, elderly people seems not to 

worry about privacy issues or intrusiveness generated by a remote control system, while 

they are all worrying about not increasing the burden of family caregivers.  

In the German group, some familiars are afraid the remote control option would 

increase the burden of presence and availability to the elderly adults, while others look 

at that option as a way to avoiding their physical presence at the client‘s house. In the 

Spanish group, familiars seem to be aware of the potential usefulness of the remote 

monitoring function, but still, they are concerned about the increased psychological 

burden of the caring. 

In the Italian group, professional caregivers seem to be positive respect the remote 

control function, but only if the controller will be a member of the family of the client. 

Anyway, they mentioned potential privacy problems. In the German group, objections 

were raised regarding the remote operator advantages, since it would increase the 

number of hours devoted to control the client‘s daily life. 

In the Italian group, health professionals mentioned the remote control function as a 

function that could be good to strengthen the relationship between the client/user and 
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the other members of his/her family. They also gave technological suggestions about the 

way to realize the remote option: via phone, television or a webcam. The remote control 

option seems to be conceived mainly as an option to augment the social life of the 

client. 

 

Results from the questionnaires about the usefulness of the robot 

Elderly people opinion about usefulness of the robot in daily life activities is 

represented in Figure 18. 

Figure 18 - Elderly People’s answers to items about the usefulness of the robot. 1 is 

the highest degree of perceived usefulness 

 

In the opinion of the elderly people interviewed the robot could help mostly in the 

following situation or activities: risk of falling (mean 1.7, s. d. 1.204), reaching objects 

(mean 1.91, s. d. 1.377), reading small font letters (mean 1.98, s. d. 1.464), cleaning 
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floor and windows (mean 2, s. d. 1.414), forgetfulness (mean 2.06, s. d. 1.531), opening 

bottles (mean 2.08, s. d. 1.429). Other items with close and high scores belong to the 

―mobility‖, ―other‖ and ―housework‖ clusters. Items from the ―body care‖ cluster are 

scored low in the list; playing cognitive games and talking with the robot received even 

lower score, indicating concerns about direct interaction with the robot for high 

cognitive level activities.  

Differences between countries about usefulness of the robot are summarized inTable 7. 

For those activities, the Spanish sample gave a rating in general much higher than the 

sample in the other countries. Remarkably, the item ―loneliness (b)‖ have been rated the 

lowest score in the Italian sample, probably showing a minor acceptance of the robot 

when it comes to a social or emotional need. 

Table 7 - Elderly participants’ opinions about usefulness of the robot, significant 

differences between countries. 1 is the highest degree of perceived usefulness 

Usefulness of the robot 

Items 
Germany Italy Spain Significant 

differences Mean St Dev Mean St Dev Mean St Dev 

Getting up 2.96 1.503 1.95 1.545 1.82 1.334 
X² 10.467, df 

2, p < .01 

Tidying up 

the room 
3.07 1.762 3.53 1.389 1.88 1.219 

X² 10.086, df 

2, p < .01 

Washing 

clothes 
2.5 1.575 3.11 1.823 1.65 1.115 

X² 6.595, df 2, 

p < .05 

Get dressed 3.04 1.688 3.84 1.385 1.82 1.185 
X² 14,099, df 

2, p < .01 

Bathing 3.46 1.503 3.58 1.539 2.29 1.724 
X² 7.251, df 2, 

p < .05 

Taking 

medications 
2.75 1.647 2.05 1.715 1.65 0.996 

X² 6.018, df 2, 

p < .05 

Loneliness 

(b) 
2.79 1.771 3.16 1.893 2.06 1.029 

X² 12.909, df 

2, p < .01 

 

Data from family caregivers, professional caregivers and health professionals are 

represented in Figures 19, 20 and 21. 
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Figure 19, 20 & 21 - Family caregivers, professional caregivers and health professionals answers to items about usefulness of the robot. 1 

is the highest degree of perceived usefulness 
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Responses about robot usefulness in the opinion of the family caregivers interviewed 

are presented in Figure 19. At the top of the list obtained from the evaluation of family 

caregivers‘ answers on robot usefulness we find 3 items: ―forgetfulness‖ (mean 1.16, s. 

d. 0.375), ―taking medications‖ (mean 1.21, s. d. 0.535) and ―falling‖ (mean, 1.26, s.d. 

0.806). At the bottom of the list, instead, we find ―loneliness‖ (mean 3, s. d. 1.764) and 

―walking‖ (mean 3.26, s. d. 1.447). According to family caregiver responses, reminding 

things, events or commitments, as well as reminding to take medications, seem to be the 

tasks a robot could or should carry out the most for elderly people. While ―walking‖ 

(mean 3.26, s. d. 1.447) seem to be an activity in which family carers don‘t perceive the 

robot as helpful, ―risk of falling‖ is placed in one of the first positions of the list. Likely, 

taking medications and risk of falling are the safety issues family carers are concerned 

the most. 

Data relative to professional caregiver opinions on the usefulness of the robot are 

represented in Figure 20. Three items belonging to the mobility cluster received a very 

high score: fetching things (mean 1.23, s. d. 0.685), carrying heavy objects (mean 1.27, 

s. d. 0.456), reaching objects (mean 1.32, s. d. 0.456). One item from the ―housework‖ 

cluster, opening bottles (mean 1.14, s. d. 0.351) appears at the top of the list, while 

items from ―body care‖ are at the bottom: dressing (mean 2.23, s. d. 1.445) and bathing 

(mean 2.41, s. d. 1.532). While two items from the cluster ―other‖ received a quite high 

score, ―forgetfulness‖ (mean 1.36, s. d. 0.79), and ―electronic devices‖ (mean 1.45, s. d. 

0.8), the low score of the item ―loneliness (b)‖, mean 2.77, s. d. 1.798 likely show 

professional caregivers‘ skepticism about elderly people having a conversation with a 

machine. 

Finally, data relative to health professionals are presented in Figure 21. According to 

these professionals, the robot could be mostly useful in elderly daily life for items 

belonging to the ―other‖ cluster - forgetfulness, mean 1,25, s. d. 0.442, and taking 

medication, mean 1.29, s. d. 0.55. Relevant for them, could be the help of the machine 

regard the risk of falling: mean 1.33, s. d. 0.482. With a low score, instead, and at the 

bottom of the list, items from the body care cluster (get dressed, mean 2.17, s. d. 1.167, 

bathing, mean 2.38, s. d. 1.345), the mobility item ―walking‖ (mean 2.39, s. d. 1.076) 

and the item ―loneliness (b)‖ related to the possibility of having a machine having a 

conversation with the elder user (mean 2.92, s. d. 1.501). 

 

Results from the questionnaires about usefulness of the Remote 

Control function 

Elderly people‘s opinion about usefulness of remote control function gave us the results 

represented in Figure . As shown in the figure, like happened for the rating of the 

usefulness of the robot, the first item of the list is again ―risk of falling‖, (mean 1.77, s. 

d.. 1.137), demonstrating the need to be adequately helped in a hypothetical situation of 

emergence. Immediately after in the overall scoring, there are items from the mobility 

cluster, like reaching objects, fetching things, shopping, carrying heavy objects, one 

item from the ―housework‖ cluster, ―cleaning windows‖, and two items from the 

―other‖ cluster, ―taking medicine‖ and ―electronic devices‖. At the bottom of the list, 
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two items from the cluster ―body care‖, getting dressed and bathing. It seems clear that 

the remote control option is considered extremely useful in case of falls. Elderly people 

are often concerned about being alone and with no help in such a case. A remote 

function could help family members or caregivers to check from time to time the 

situation at their home and likely discover an emergency case. As far as other items are 

concerned, we can see from the data that remaining items in the mobility cluster, items 

belonging to the housework and ―other‖ clusters are more or less in the same range of 

scoring.  

Figure 22 -  Elderly participants’ opinions on the usefulness of the remote control. 

1 is the highest degree of perceived usefulness  

 

As far as usefulness of remote control is concerned, numerous differences between 

countries are evident. Data are summarized in Table 8. The data collected for this 

section of the questionnaire showed a more positive trend in the Spanish sample about 

the usefulness of the remote control option. Score attributed to items in the ―mobility‖ 

cluster was significantly higher respect to the score other samples of elderly people 

assigned. Interestingly, items from the ―body care‖ cluster were positively evaluated as 

well, showing minor concerns of Spanish elder sample about being visible to third party 

during such a private activities like bathing or get dressed. 

 



SRS                              Deliverable D1.1 - A                               Due date: 15 Jan 2011 

 

 
FP7 ICT           Contract No. 247772           1 February 2010 – 31 January 2013            Page 65 of 180 

 

 

Table 8 - Elderly participants’ perception of Remote Control usefulness, 

significant differences between countries. 1 is the highest degree of perceived 

usefulness 

Items 
Germany Italy Spain Significant 

Differences Mean St Dev Mean St Dev Mean St Dev 

Getting up 3.57 1.399 2.95 1.84 2.12 1.054 
X² 9.178, df 2, 

p < .05 

Carrying heavy 

objects 
3.18 1.492 2.89 1.792 1.71 0.772 

X² 9.479, df 2, 

p < .01 

Climbing bath tub 3.68 1.517 3.26 1.821 1.94 1.144 
X²12.076, df 2, 

p < .01 

Fetching things 3.11 1.449 2.05 1.471 2.18 0.951 
X² 7.786, df 2, 

p < .05 

Reaching objects 3.04 1.478 2.11 1.41 1.47 0.624 
X² 13.086, df 

2, p < .01 

Washing crockery 3.75 1.506 3.11 1.663 2.29 1.16 
X² 9.337, df 2, 

p < .01 

Tidying up the room 3.79 1.475 3.63 1.342 2.18 1.237 
X² 12.948, df 

2, p < .01 

Get dressed 3.75 1.323 3.89 1.329 2.18 1.237 
X² 14.860, df 

2, p < .01 

Bathing 3.93 1.215 4 1.202 2.76 1.522 
X² 8.337, df 2, 

p < .05 

Taking medications 3.39 1.499 2.89 1.823 1.88 0.928 
X² 9.465, df 2, 

p < .01 

 

Data from family caregivers, professional caregivers and health professionals are 

represented in Figures 23, 24 and 25. As far as remote control usefulness is concerned, 

data about family carers‘ opinion are represented in Figure 23. The risk of falling is the 

item that received the highest score (mean 1.26, s. d. 0.653). At variance with the 

opinion expressed by the same sample about robot usefulness, other items with a very 

high score are ―reaching objects‖ (mean 1.68, s. d. 0.82), ―cleaning floor‖ (mean 1.74, s. 

d. 1.284) and ―handling electronic devices‖ (mean 1.74, s. d. 1.195). Again, ―walking‖ 

(mean 3.37, s. d. 1.461) is the item at the very bottom of the list, and items from the 

cluster ―body care‖ received a very low score as well. 

Caregivers‘ opinions on the usefulness of the remote control function in elderly daily 

life are showed in Figure 24. According to this group, remote control function could be 

especially useful in elderly daily life for the following ―mobility‖ items: ―reaching 

objects‖ (mean 1.68, s. d. 1.249), ―carrying heavy objects‖, (mean 1.77, s. d. 1.27), 

―fetching things‖ (mean 1.77, s. d. 1.27) and ―falling‖ (mean 1.77, s. d. s. d. 1.412). 

Another congruence with the opinion on usefulness of the robot, even in this case two 

items from the ―other‖ cluster kept a high score: ―electronic devices‖ (mean 1.59, s. d. 

0.908) and ―taking medications‖ (mean 1.77, s. d. 1.343). Once again, items from the 

―body care‖ cluster are those with the lowest scores. 
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Finally, according to health professional responses showed in Figure 25, a remote 

control option could be mainly useful for items like ―falling‖, (mean 1.5, s. d. 0.722) 

and taking medication (mean 1.7, s. d. 0.974). Another item from the mobility cluster 

that received a high score in this section was ―shopping‖, (mean 2.14, s. d. 0.889). At 

the bottom of the list, items from the body care cluster, the item ―walking‖ and two 

items from ―housework‖: washing crockery and clearing the table. 
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Figure 23, 24 & 25 - Family caregivers, professional caregivers and health professionals opinion on the usefulness of the remote control. 

1 is the highest degree of perceived usefulness  
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More specific questions about the perceived usefulness of the remote control are 

presented in Tables 13, 14, 15 and 16. These results showed that elderly people 

preference of the remote control function that could be implemented in SRS (results 

represented in table 13, item B24) is low, although score of concrete functions in the 

previous items was medium to high. A possible explanation for that is a not clear 

understanding what the remote control option means. As a remote operator, elderly 

persons interviewed prefer a person close to them, a family member or a person they 

trust (data related to B25) instead of a professional caregivers (B26). Concerning how 

the remote modality of the system should work, results from elderly participants clearly 

points that they agree the system should ask authorization of the user first every time 

someone not being the actual user wishes to take the control of the system over, and that 

the robotic system should provide feedback and keep elder user informed about its state 

of activity. 

Family caregiver responses on general preference for a remote control (instead of an 

autonomous machine) are more distributed and generally more positive than those 

provided by elderly participants (Table ). About being them the remote operators, 

responses are also widely distributed but more negative than those obtained if the 

operator is a professional operator or another informal caregiver. These results agree 

with those obtained in the FGs, pointing that although family caregivers value positively 

the idea of the system, that are somehow reluctant about being the remote operators. In 

this regard, psychological burden of the caregivers must be considered; family 

caregivers like the system but they do not want to be on-line 24 hours-a-day. A flexible 

system of communication and advice sending should be designed. 

Preference for the remote control is higher in family caregivers (Table ) than in elderly 

people and family caregivers. They preferred a professional as remote operator (45.5% 

of ―Strongly agree‖ responses), although a quite large percentage of participants 

disagree with that (22.7%).  

Finally, health professionals present the stronger agreement with the general concept of 

remote operation compared with other target groups. In general, this results should be 

interpreted taking into considerations that: 1) educative levels in care-related topics are 

much higher in these population, that also have technical expertise and, in some cases, 

management experience; 2) they know more information about caregiving and family 

matters related to care than the other FG, and they knowledge about this topic is more 

objective; and 3) they have access to more information about assistive technologies. 

Health professionals also present a high agreement to authorization request and 

feedback about robot activity, according to results of elderly participants. In this sense, 

health professionals are concerned with privacy issues and with elderly people‘s rights, 

but they also could be less concern with practical matters related to caregiving than 

family and professional caregivers.  
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Table 9 - Elderly participants’ 

preferences about remote control 

 

Items B24-B28 

Agreement in% for 

elderly people 

1 2 3 4 5 

B24-Preference about remote control 

 12.5 15.6 21.9 34.4 15.6 

 

      

B25b-Somebody close as a remote operator 

 32.8 31.3 14.1 10.9 10.9 

B26-Professional as a remote operator 

 18.8 15.6 25.0 26.6 14.1 

B27-Authorization request 

 51.6 28.1 10.9 6.3 3.1 

B28-Feedback about robot activity 

 42.2 29.7 10.9 6.3 10.9 

 

Table 15 - Profesional caregivers’ 

preferences about remote control 

 

Items B24-B28  

Agreement in% for  

professional caregivers 

1 2 3 4 5 

B24-Preference about remote control 

 27.3 36.4 18.2 13.6 4.5 

B25b-Somebody close as a remote operator 

 31.8 36.4 9.1 22.7  

B26-Professional as a remote operator 

 45.5 27.3  22.7 4.5 

B27-Authorization request 

 22.7 22.7 9.1 4.5 40.9 

B28-Feedback about robot activity 

 36.4 13.6 4.5 9.1 36.4 

 

 

 

 

 

 

 

 

Table 14 - Family caregivers’ 

preferences about remote control 

 

Items B24-B28 

Agreement in% for 

family caregivers 

1 2 3 4 5 

B24-Preference about remote control 

 26.3 15.8 31.6 21.1 5.3 

B25a-Myself as a remote operator 

 26.3 21.1 21.2 26.3 5.3 

B25b-Somebody close as a remote operator 

 10.5 42.1 26.3 21.1  

B26-Professional as a remote operator 

 36.8 26.3 15.8 10.5 10.5 

B27-Authorization request 

 15.8 26.3 5.3 15.8 36.8 

B28-Feedback about robot activity 

 15.8 26.3 5.3 26.3 26.3 

 

Table 10 - Health professionals’ 

preferences about remote control 

 

Items B24-B28 

Health 

Professionals 

Agreement in% 

1 2 3 4 5 

B24-Preference about remote control 

 20.8 50.0 12.5 16.7  

B25b-Somebody close as a remote operator 

 20.8 66.7 8.3 4.2  

B26-Professional as a remote operator 

 25.0 37.5 25.0 12.5  

B27-Authorization request 

 37.5 41.7 16.7 4.2  

B28-Feedback about robot activity 

 37.5 45.8 16.7   
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9. Ethical concerns 

Literature review 

By the term ethical we mean all those issues that concern questions about life (and 

death), about revealing personal data, revealing diagnosis, about daily care and 

guidance, or about the application of protective or liberty-restraining measures. Persons 

and organisations participating in the project will guide their activities by means of the 

following four principles: 1) Non maleficence. The study and general operation of the 

device should not harm the participant, or put him or her under unacceptable risk (this 

includes risks to privacy). 2) Beneficence. The study and general operation of the device 

should benefit the participant according to his or her own conception of the good (this is 

a non-paternalistic interpretation of the principle, and includes making sure that 

participants hold authentically those conceptions). 3) Justice. The study and general 

operation of the device should take into account the legitimate interests of third parties, 

and not incorporate or promote any bias based on gender, culture, nationality, or other 

sources of social prejudice (this includes fair selection of the subjects for the user trials). 

Benefits of the study will be shared with the involved communities (this includes 

publication of the results of the study). 4) Respect for autonomy. With the general aim 

of promoting the participants‘ cognitive and functional abilities, participation in the 

study and in the general operation of the device should be based upon a process of 

informed consent, and the participants right to control his or her personal information 

will be respected at all times (this includes issues of confidentiality and data security). 

One important concern in the search is to balance in the relationship between the 

demand for a better quality of life and respective researches, and rights of the research 

participants. In this regard, data privacy refers to the evolving relationship between 

technology and the legal right to, and public expectation of privacy in the collection and 

sharing of data. Privacy problems exist wherever uniquely identifiable data relating to a 

person or persons are collected and stored, in digital form or otherwise. Improper or 

non-existent disclosure control can be the root cause for privacy issues. The most 

common sources of data that are affected by data privacy issues are health information, 

criminal justice, finantial information, genetic information, location information, and 

cultural information. The challenge in data privacy is to share data while protecting the 

personal identity from the information [European Commission, 2007]. In the EURON 

Roboethics Roadmap privacy is described as one of the ethical problems that have to be 

addressed about personal robots [Veruggio, 2006]. It is a complex concept that typically 

refers to protection and control of personal information; its regulation is flexible and not 

fixed and implies the consideration of different factors including physical, 

psychological, social and cultural conditions. At the core of the debate about privacy 

and location, monitoring and eHealth technologies there is the ability to transmit, 

process and store information through current ICT solutions [Pedersen, 2004; Blanson 

Henkemans et al., 2007; Syrdal et al., 2007]. The remote control function in SRS could 

be considered as a monitoring function, therefore, as well as other monitoring 

technologies, it could be considered as a system capturing images that may raise privacy 
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concerns in users. Because of that, information about privacy and related issues has 

been collected in the SRS user requirement study. Complementarily, European 

legislation and legislation from each country with partners involved in user studies are 

described in Appendix 5. SRS Data protection plan are included in Appendix 6. 

 

Results about privacy from the focus groups 

Elderly people do not seem to have any privacy concern about the implementation of 

the SRS system, neither specifically about the implementation of a remote function, 

while health professionals and caregivers have more concerns about it. This divergence 

could mean that a) the elderly people interviewed really don‘t realize what the remote 

control function could be, or b) aging and worries about safety and risks due to aging 

make people change their mind on potential privacy issues - elderly people are more 

used to visit doctors and clinics than younger adults. Younger adults still feel safe and 

in control of their body, so they don‘t want to be controlled by others - age differences 

matter. Elderly users acceptance of the remote control function is represented by this 

sentence reported in one of the FG: ―Once I will need a machine like this, I would not 

care about my son seeing me while I‘m bathing‖. 

 

Results about privacy and related issues from the questionnaires 

Data about privacy and other related issues were included in section C of the 

questionnaire. Elderly people‘s responses about this topic are summarized in Table 11. 

Table 11 - Elderly people’s responses to items from section C, for each of the three 

countries. 1 is the maximum agreement, 5 is the maximum disagreement 

Items 

Section C 

Agreement in% for elderly people 

Germany Italy Spain 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

C2-Privacy intrusions 

 21.4 32.1 25.0 14.3 7.1 31.6 21.1 10.5 26.3 10.5 5.9 23.5 23.5 47.1  

C3-Safety risks 

 17.9 25.0 32.1 21.4 3.6 21.1 47.4 15.8 15.8  5.9 41.2 29.4 17.6 5.9 

C4-Trustfulness  

 7.1 17.9 57.1 10.7 7.1 10.5 36.8 26.3 15.8 10.5 5.9 52.9 41.2   

C5-Promoting independency 

 14.3 17.9 39.3 17.9 10.7 31.6 31.6 5.3 5.3 26.3 23.5 47.1 29.4   

C6-Overcontrol  

 7.1 28.6 32.1 21.4 10.7 21.1 26.3 10.5 31.6 10.5  17.6 41.2 29.4 11.8 

C7-Family relax  

 10.7 53.6 25.0 7.1 3.6 36.8 31.6 5.3 10.5 15.8 23.5 64.7 5.9 5.9  

C8-Social life enjoyment 

 7.1 21.4 46.4 14.3 10.7 15.8 31.6 15.8 10.5 26.3 35.3 41.2 23.5   

C9-Housing difficulties 

 14.3 7.1 35.7 21.4 21.4 21.1 26.3 26.3 15.8 10.5 5.9 41.2 47.1 5.9  
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Data highlight strong differences about potential privacy issues in relation to the use of 

a remote operator, since that would allow other people to interact in the home-

environment of the elder person. German elderly participants generally agree that a 

system like the proposed one could cause privacy intrusions, but Spanish participants 

tend to respond in disagree with this. Responses of Italian participants are more 

distributed. At the base of these differences there are likely cultural bias regarding the 

perception of technology and about the need of care from others. Apart from that, and 

taking into consideration the essential role of privacy issues in a project based on 

remote operation, maximum consideration should be placed in this topic, ensuring 

minimal risk of privacy intrusions (i.e. previous approval of remote operators by the 

elderly user, confirmation before an approved remote operator that the control of the 

system in a precise moment, and so on). Data about the remaining topics tend to be 

widely distributed between response options (i.e. perceived control) or are mainly 

evaluated with the neutral option (i.e. impact in social life).  

Data from the other user groups were included in Table 12. In general, compared with 

these groups, elderly people show less concerns about privacy issues, postponing 

privacy to benefit. This result agree with research published by Caine, Fisk, and Rogers 

(2006) according to which privacy concerns can differ depending on the state of the 

person about which the information is collected and the potential benefits that the same 

person will have using the system. So, the sentence collected from one of the older 

participant to our FG is still valid: ―Once I will need a machine like this, I would not 

care about my son seeing me while I‘m bathing‖. Anyway, privacy is a crucial topic in a 

project like SRS, and we should guarantee the very minimum risk of intrusiveness 

possible. Possibly, requiring a preliminary authorization to remotely operate SRS could 

be a partial solution to that problem and our participants pretty much agree on 

usefulness of this previous permission request. 
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Table 12 - Family caregivers, professional caregivers and health professionals’ responses to items from section C, for each of the three 

countries. 1 is the maximum agreement, 5 is the maximum disagreement 

Items Section C Agreement in% for family caregivers Agreement in% for professional 

caregivers 

Agreement in % for health 

professionals 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

C1.H- 

Telerehabilitation  

 18.2 31.8  31.8 18.2 
37.5 41.7 12.5 4.2 4.2 

C2-Privacy 

intrusions 

5.30 10.50 31.60 21.10 31.60 13.6 
 29.2 

27.3 31.8  
29.2 37.5 29.2 4.2 

C3-Safety risks 15.80 21.10 26.30 21.10 15.80 13.6 8.3 33.3 18.2 27.3 8.3 33.3 37.5 20.8 4.2 

C4-Trustfulness  10.50 36.80 36.80 15.80  18.2  54.2 13.6 4.5  54.2 37.5 8.3 4.2 

C5-Promoting 

independency 

21.10 36.80 15.80 26.30  18.2 
8.3 66.7 

27.3  
8.3 66.7 20.8 4.2 4.2 

C6-Overcontrol  15.80  42.10 31.60 10.50 9.1  12.5 31.8 13.6  12.5 33.3 50.0 4.2 

C7-Family relax  5.30 26.30 15.80 47.40 52.60 31.8 12.5 50.0 9.1  12.5 50.0 20.8 12.5 4.2 

C7a-Family stress  5.30 52.60 15.80 15.80 10.50   

C7b-Family 

independency  

15.80 52.60 5.30 15.80 10.50   

C8-Social life 

enjoyment 

26.30 36.80  21.10 15.80 36.4 31.8 18.2 13.6  
4.2 37.5 33.3 20.8 4.2 

C9-Housing 

difficulties 

10.50 36.80 15.80 26.30 10.50 36.4 31.8 18.2 13.6   
12.5 4.2 75.0 8.3 
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To gather a deeper view on privacy concerns, perception on safety and trustfulness of 

the participants in relation to the remote control function of the robot, qualitative data 

have been collected for the questions C2, C3, C4 and C9. 

- In Spain: of the total sample of elderly participants (17), 7 elderly participants left a 

comment about C2 and C3 only. All had concerns about a possible malfunctioning or 

break of the machine, that they consider something that could happen like in every 

other home appliance. 5 elderly participants left a comment about C2, referring that 

they are afraid of intrusion in their private life, the more intimate part of which they 

spend at home. People looking into their domestic life should be only those authorized 

to do so. In this sample, elderly concerned about privacy issues are mainly afraid of 

possible unintentional and not authorized disclosure of information related to their life. 

Answering to C9, elderly people main concern is the space that would not be enough 

in their opinion for a robot like the one described in our study. 

Only 2 family caregivers left a comment about C2, stating that the remote control 

functions could be a danger to privacy of the user in case the control is in the ―wrong 

hands‖. 4 family caregivers left a comment about C3, being concerned of a likely 

malfunctioning or break of the machine. 6 family caregivers left a comment about C9, 

pointing again at spatial limitations and architectonic barriers. 

7 of the 11 health professionals left a comment about C2, C3 and C4. 4 participants 

stated their concerns about the remote control option being a potential threat to private 

life of the user, suggesting ―on/off‖ mode to be implemented for prevention of 

intrusion. 3 Health professionals underlined potential malfunctioning of the machine 

and consequent safety risks for the user. Only one health professional left a comment 

about C4, claiming that she would not entirely trust the machine. In this way, 

responses mirror the opinion previously conveyed by the same category during the 

FG, showing major privacy concerns respect to the other categories participated in the 

study, especially in comparison with the elderly population tested. 7 health 

professionals left a comment about C9, pointing home environment as a potential 

limitation: 3 of them pointed at the existence of architectonic barriers, and 4 were 

concerned about general spatial limitations. 

- In Germany: about C2, elderly people were mainly afraid that someone could watch 

them without their knowledge. For example, participants stated ―don‘t want a camera 

pointed at me‖; ―listening to private talks‖, ―changing remote operators‖.  Concerning 

safety issues assed in C3, concerns of all participants were rather diffuse and 

inexplicit, ranging from ―fear of the machine‖ to ―short-circuit, overworked‖ or 

―harming health due to wrong reaction‖. Only a few elderly participants stated 

concrete scenarios of concern: ―that a window pane breaks while cleaning‖, ―robot‘s 

arm malfunctions while stopping – I fall; objects fall on me from above‖, ―robot 

falsely recognizes a command‖, ―medicine, who controls the machine?‖, ―grip too 

strong, wrong medicine, devastate apartment, hurt person‖. One elderly participant 

mentioned three scenarios of particular concern: helping to climb tub or shower, food 

preparation, and administering medicine. Explicit concerns were mentioned by some 

participants on medicine administration, gripper malfunctions, human-robot 

communication errors, food preparation, and the tub scenario. Concerning C4: most 



SRS                              Deliverable D1.1 - A                               Due date: 15 Jan 2011 

 

 
FP7 ICT           Contract No. 247772           1 February 2010 – 31 January 2013            Page 75 of 180 

 

answers of elderly people were related to technical malfunctions or unpredictable or 

unreliable functionality, e.g. ―when the machine does not work properly‖, ―every 

computer crashes once in a while‖. Two elderly rather saw the deficits on their behalf, 

not on the robot‘s: ―I am afraid of machines‖, ―not experienced with technology‖.  

Among the family caregivers interviewed in Germany, the following concern was 

expressed e.g. ―no privacy through malfunction or misuse‖. About C3, concerns were 

mostly inexplicit. Explicit concerns were mentioned by some family caregivers on 

medicine administration, gripper malfunctions, human-robot communication errors, 

food preparation, and the tub scenario. About C4, only one family caregiver saw the 

reason for distrust in privacy and the remote control function: ―other people can 

intervene, for example open a door‖.  

Responses from professional caregivers to this opened questions showed concerns 

about C2 related to the worry of someone possibly watching the elder user without any 

approval or permission, likely due to a malfunction of the machine. Regarding C3, 

concerns were rather diffuse and inexplicit, ranging from ―fear of the machine‖ to 

―short-circuit, overworked‖ or ―harming health due to wrong reaction‖. Explicit 

concerns were mentioned by some participants on medicine administration, gripper 

malfunctions, human-robot communication errors, food preparation, and the tub 

scenario. About C4, no professional caregiver answered this question.  

Concerning C9, throughout all three user groups interviewed in Germany, two clear 

themes can be identified: (1) By far most participants stated that the home would be 

too small and there would be a space problem, e.g., ―narrow rooms‖, ―rooms too 

small‖, ―bathroom too small‖. (2) The second theme was obstacles that may hinder 

navigation, e.g. ―apartment on first floor, washing machine in basement‖, ―steep stairs 

in apartment‖, ―too many obstacles: door sills, carpets, stairs, furniture‖. 

- In Italy: of the total sample of elderly people interviewed, 5 participants out of 19 left 

a comment about C2, referring that the ultimate reason of their privacy risks concerns 

is the possibility of external and not authorized intruders. 

In the sample of 12 professional caregivers interviewed, 2 participants expressed their 

worries about privacy (C2) in relation to intimate activities like bathing and dressing. 

One of them also mentioned the need of authentication procedure for a protection of 

the access. About C3, 2 professional caregivers expressed concerns about the 

possibility of a malfunction or damage to the person of the user in direct contact with 

the machine. About C4, 2 professional caregivers though at the system as a machine, 

not like a person to trust in. About C9, 3 of the participants think that houses and 

especially elderly houses are too small for that kind of technology. 

Among the 13 health professionals interviewed, 3 left a comment about C2, explaining 

their worries as fear of not authorized intruders. 4 health professionals have concerns 

about a possible malfunctioning of the machine and it‘s losing the control, particularly, 

one of them explicitly said the machine is not adequate for people with cognitive 

decline. 
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10. User requirements 

User requirement selection 

Having obtained the information about the users‘ requirements, desires and needs, 

related the objectives of SRS project, these requirements must guide in a recognizable 

and trazable way to the technical development by means of the hierarchy establishment 

transformation in technical requirements. The huge amount of data collected in the 

requirements phase needs to be defined categorizing the users‘ information in a 

manageable way. User requirements are defined in Table 19. 
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Table 13 - User requirements  

Number Type Requirement Source 

R01 User group specification 

Frail elderly people selected as potential users should have normal 

cognitive capabilities or mild to moderate cognitive impairment, but 

neither moderately severe nor severe cognitive impairment, in order 

to be able to cooperate with the robot. 

FGs. See section 8 – Potential 

role of robotic assistance. 

R02 User group specification 

A flexible system of communication and advice sending should be 

designed, because family caregivers like the system but they do not 

want to be on-line 24 hours-a-day (related to psychological burden). 

FGs (see Section 7, focus groups 

inputs about psychological 

burden of caregivers), and 

questionnaires (Section 8, 

results about preference for a 

remote operator) 

R03 Environment 
The system is able to maneuver in narrow spaces: usually elderly 

lives in small apartments full of furniture. 

From FGs and questionnaires. 

See section 6. 

R04 Environment 
The system recognizes the user position in the environment (i.e. user 

sat on the sofa in the living room, user in bed). 

From FGs and questionnaires, 

responses included in section 7 

about activities of daily living 

refer to activities developed in 

different situations. 

R05 Environment 
The system recognizes different environment of the house (kitchen, 

living room, bedroom, bathroom). 

From FGs and questionnaires, 

responses included in section 7 

about activities of daily living 

refer to activities developed in 

different rooms. 

R06 Environment 
The system moves around recognizing and avoiding obstacles (a 

door, a chair  left in the house in the wrong place) 

From FGs and questionnaires, 

responses included in section 7 

about activities of daily living 

refer to activities to be 

developed around the house. 

R07 

Activities of daily living. 

Reaching or carrying out 

heavy objects. 

The system should help elderly people with mobility issues such as 

reaching or carrying out heavy objects. 

From FGs and questionnaires, 

responses included in Section 7 

about activities of daily living 
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R08 

Activities of daily living. 

Reaching or carrying out 

heavy objects. 

The system recognizes and identifies objects (shapes, colors, letters 

on food boxes, numbers on microwave display). 

highlight the difficulty of these 

activities for frail elderly people, 

and responses included in 

Section 8 about the potential 

role of the robot in helping with 

them. 
R09 

Activities of daily living. 

Reaching or carrying out 

heavy objects. 

The system is able to grasp objects (i.e. bottle, books). 

R10 

Activities of daily living. 

Reaching or carrying out 

heavy objects. 

The system is able to handle objects with a weight of 3 kg with 

different shapes (i.e. bottles of water, books). 

R11 

Activities of daily living. 

Reaching or carrying out 

heavy objects. 

The system is able to bring objects in difficult places to reach for 

elderly people (i.e. reach a book on a high shelf) 

R12 

Activities of daily living. 

Reaching or carrying out 

heavy objects. 

The system brings objects to the user avoiding contact with potential 

dangerous parts (i. e. bring the object nearer using the platform)  

 

From FGs and questionnaires, 

responses included in Section 8 

the potential role of the robot in 

helping with them point that 

elderly don‘t like too many 

interaction with the machine. 

R13 

Activities of daily living. 

Reaching or carrying out 

heavy objects. 

The system is able to manage objects with care (i.e. choosing an 

object on a shelf; open/close oven door).  

From FGs and questionnaires, 

responses included in Section 8 

about the potential role of the 

robot point that elderly are 

jealous of their own stuff. 

R14 
Activities of daily living. 

Emergency situations. 

The system should help with coping with unexpected, emergency 

situations such as falling. Although participants‘ 

perception of usefulness of the 

robot and the remote control 

(Sections 8 and 9) showed a big 

variability, the item about risk of 

falling was mentioned in all 

groups as a crucial task that they 

wish the robot could help with. 

R15 
Activities of daily living. 

Emergency situations. 

The system monitors activities and recognizes the user position, and 

the time spent in the same position. 

R16 
Activities of daily living. 

Emergency situations. 

The system alerts a remote operator when an emergency has occurred 

by sending a high priority call to the relative or to the service 

operator. 

R17 
Activities of daily living. 

Emergency situations. 
The system could support the weight of a man in a getting up task. 
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R18 
Activities of daily living. 

Housekeeping 

The system stores information and recalls it for next activities (i.e. 

while the remote operator through the system is managing shopping 

in the afternoon and putting everything at its place, the remote 

operator also stores information into the system; in this way at dinner 

time, food menu results updated 

From FGs and questionnaires, 

responses included in Section 8 

show that housekeeping 

activities follow mobility items 

in priority. 

R19 
Activities of daily living. 

Housekeeping 

The system remembers the past activities and manage autonomously 

the information when needed and uses them for next activities. 

Since housekeeping activities 

highlighted in Section 8 are 

most of them periodical (daily, 

weekly), the system would 

benefit from automatic learning 

and reminding, also helping 

with elderly people‘s memory 

problems. 

R20 
Activities of daily living 

involving memory funtions 

The system can be programmed in order to reminds the user to do 

things at determinate times 

FGs and questionnaires. 

Memory problems 

(forgetfulness) are frequently 

reported in FGs and scores high 

in questionnaires 
R21 

Activities of daily living 

involving memory functions 

The system could be programmed in order to perform some operation 

during different times of the day 

R22 
Social activities of daily 

living. 

The system allows communication between user and remote operator, 

so providing the user with help in housekeeping and mobility could 

be an indirect way of making him/her able to use more spare time for 

social contacts 

Although in questionnaires, 

loneliness problems are rated 

low, SRS could indirectly help 

elderly users overcome 

problems of loneliness and lack 

of social contacts without added 

efforts. 

R23 Privacy 
Only authorized persons to have access to the remote control of the 

system 
From Section 9, results about 

ethical issues. According to 

FGs, but specially to 

questionnaires results, 

maximum consideration should 

be placed in this topic, ensuring 

minimal risk of privacy 

R24 Privacy 
Authentication procedure as a protection of the access to be included 

for both family caregivers and professionals. 

R25 Privacy 
Possibility of external and non authorized intruders to be avoided by 

a robustness security system  

R26 Privacy Avoid possibility of access to the system without explicit consent of 
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the elderly, including non authorized access of authorized remote 

operators 

intrusions  

R27 Privacy 
If remote operator changes within one session, the elderly user must 

be informed 

R28 Privacy 

Unintentional, not authorized disclosure of information related to the 

life of the users has to be prevented by restricting access to the 

information stored in the system. 

R29 Privacy 

Storage and management of personal information related to behaviors 

and preferences of the users have to be done in safe, restricted 

databases 

R30 Privacy 

Storage of personal information related to behaviors and preferences 

of the users will be limited to that information relevant for the 

functionalities of the system. Non relevant information processed if 

not necessary. 

R31 Privacy 

Unintentional, not authorized disclosure of information related to the 

life of the users to be prevented by including agreements of 

confidentiality for authorized users. 

R32 Privacy 

An ―on/off‖ mode to be implemented in order to protect privacy in 

very personal moments. The access to the ―on/off‖ mode could be 

adaptable attending to the specific frailty of the elderly user. 

R33 Privacy. Safety 
Verification of the plans of action by asking the elderly user before it 

starts acting. 

Feedback to users about actions 

to be done by the robot reinforce 

the confident in the system and 

increase safety avoiding 

unexpected contacts. 

R34 Privacy. Safety 

Communication of action outcomes during performance of the robot, 

in order to maximize the awareness of the elderly user. 

Communication as continuous as possible. 

R35 Safety 
No robot movement should happen without initial confirmation by 

the user who is in direct physical contact with the robot. 

R36 Safety 
There should be a clear indication on the robot side if the robot is in 

autonomous mode or in remote controlled operation 
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User requirement prioritization 

According to Dumas & Redish (1993) and Rubin (1994), the user requirements can 

broadly been structured in the following categories: 

High 

 The finding is extreme. If it is not accomplished the product will fail. 

 Frequent and re-occurring. 

 It is broad and will have interdependences with other requirements. 

Medium 

 The finding will be difficult for some participants. 

 Not to cope with this finding can cause frustration or confusion in the majority 

of the users. 

 The requirement might affect other tasks. 

Low 

 A few participants might experience frustration and confusion. 

 It is isolated. 

It is difficult to balance the importance of even a single item of the scale (representing a 

possible user requirement) due to the different outcomes that every item could bring: 

frequency of the answer by the users (the number of users stating the same scale 

answer), intensity in terms of preference, and temporal frequency (never, sometimes, 

always...). In every case, we have applied the same criteria to establish a requirements 

prioritization which lead us to a manageable amount of data that permits to choose and 

evaluate the single requirement based on the prioritization.  

To address these issues, a first prioritization has been done in terms of the criteria 

evaluation of the user needs (impact and number). Impact refers to the subjective 

judgement about consequences of the requirement and the event frequency, whereas 

number refers to the frequency of users that address the requirement. The outcome 

transformation of the user needs in high, medium or low impact came from the 

establishment of a threshold in the frequency of the answers. The judgement was based 

on percentage: 

High: More than 60% of the users stated the need / the mean reported is pointing to a 

more than average difficult. 

Medium: Between 40% and 60% of the users stated the need/ the mean reported is 

average difficult. 

Low: Less than 40% of the users stated the need /the mean reported points to a little 

difficulty on the item, but a difficulty on carrying an activity. 

The Likert format of answer implies that the punctuation goes from 1 (I can do this on 

my own without any difficulty) to 5 (I have substantial difficulties with this). Results of 

Section A have been normalized in order to align them with B and C: 1 is the maximum 

difficulty and 5 is the minimum value of the scale. This could lead us to the following 

transformation based on the % from 1 (80%+ difficulty) to 5 (0% difficulty). In this 



SRS                              Deliverable D1.1 - A                               Due date: 15 Jan 2011 

 

 
FP7 ICT           Contract No. 247772           1 February 2010 – 31 January 2013            Page 82 of 180 

 

case it will be considered as High priority level mean 2 or less, then Medium priority 

between 3 and 2, a Low priority more than 3.  

The across country prioritization will be done following this requirement overestimating 

criteria. If a country consider the requirement as mandatory, the whole value of the 

requirement will be mandatory. 

The following tables show the prioritization of the user needs in each country. 

 

Elderly people difficulties prioritization  

As a result of this analysis, four difficulties emerge as medium priority according to the 

impact criteria (carrying heavy objects, cleaning windows, reaching objects and 

reading). According to the transformation criteria, four difficulties emerge as high 

priority (getting up, walking, climbing bathtub, opening bottles) and two as medium 

priority (cleaning floor and reading). 

 

From the results obtained The impact criteria is choosen

MReading 

MReaching 

objects

MClining

Windows

MCarrying 

Heavy 

Objects

Priority

This lead us to prioritization

on the impact.

1.  80% 

2.  60%

3.  40%

4.  20%

5.    0%

 

Figure 26. Prioritization of the elderly user requirements regarding daily life 

difficulties, according to impact criteria. 
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Figure 27. Prioritization of the elderly user requirements regarding daily life 

difficulties, according to transformation criteria. 
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Usefulness of the robot prioritization  

Following the procedure mentioned below, use of the robot prioritization according to 

the impact criteria points to four uses with high priority (falling, reaching objects, 

reading and cleaning floor) and 16 medium priority (including cleaning windows, 

forgetfulness, opening bottles, shopping, fetching things, carrying heavy objects, taking 

medication, electronic devices, getting up, washing clothes, climbing bathtube, 

loneliness, washing crockery, walking, tidying up the room and get dressed).  

 

 

Figure 28. Prioritization of the elderly user requirements regarding use of the 

robot, according to impact criteria. 

 

Use of the robot prioritization according to the impact criteria point to  high priority 

uses (getting up, tidying up the room, washing clothes, get dressed and taking 

medications) and one medium priority use (loneliness). 

 

 

Figure 29. Prioritization of the elderly user requirements regarding use of the 

robot, according to transformation criteria. 

 

Usefulness of the remote control prioritization  
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Following the procedure mentioned below, use of the remote control prioritization 

according to the impact criteria points to one use with high priority (falling) and eleven 

uses with medium priority (reaching objects, reading, getting things, shopping, carrying 

heavy objects, cleaning windows, taking medications, electronic devices, cleaning the 

floor, washing clothes, getting up).  

 

 

Figure 30. Prioritization of the elderly user requirements regarding remote control, 

according to impact criteria. 

The prioritization of this data was made on the basis of the agreement/disagreement. 

However the format of the question is slightly different in the output the value 

transformation can be kept on the same percentages, that is: 60% + (H), Between 40% 

and 60% (M) , less than 40% (L). To obtain the percentage, 4 and 5 likert output sum 

will be made to point one option (overall disagreement), and 1 and 2 sum will be made 

to point the other (overall agreement). The scale output 3 will not be taken into account 

due to it is representing the neutral option. In general terms, users show a general 

agreement in the foreseen solutions offered in the questionnaires. Use of the remote 

control prioritization according to the impact criteria point to high priority requirements 

(a closer controller when possible, feedback about the actons of the system, and 

authorization to take the control of the machine) and medium priority use (such as the 

preference for a professional operator instead a not professional). 
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Figure 31. Prioritization of the elderly user requirements regarding use of the 

remote control, according to the transformation criteria. 

 

Prioritization regarding privacy and related issues  

Related to the items in section C of the questionnaire (oriented to collect the agreement 

degree regarding the privacy intrusions, safety risks, trustfulness, promoting 

independency, over-control, family relax, social life enjoyment and housing 

difficulties), the same procedure of adding the percentages of disagreement/ agreement 

was used to obtain the overall agreement/disagreement. According to this prioritization 

process, four high priority (family relax, promotion of independency, caution with 

safety risks and social life enjoyment) and four medium priority issues (privacy 

intrusions, trustfulness, disagreement with the risk of overcontrol and housing 

difficulties) emerge from the data collected. 

 

  

Figure 32. Prioritization of the elderly user requirements regarding privacy and 

related issues. 

As it has been done in the previous section on remote control, the prioritization was 

made on the basis of the overall agreement/disagreement. The scale output frequency of 

responses equal to 3 will not be taken into account due to it is representing the neutral 

option.  
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Figure 33. Prioritization of the elderly user requirements regarding privacy and 

related issues. 

 

Full prioritized requirements list  

Attending at the prioritization, the requirements obtained in an exhaustive description 

has been ranked as high (in red) or medium (yellow) in the Table below.  

 

Table 20 - User requirements prioritization 

Number Type Requirement Prioritization tracking 

R01 User 

Frail elderly people selected as 

potential users should have normal 

cognitive capabilities or mild to 

moderate cognitive impairment, but 

neither moderately severe nor severe 

cognitive impairment, in order to be 

able to cooperate with the robot. 

Required to be adapted 

to the target user. 

R02 User 

A flexible system of communication 

and advice sending should be designed, 

because family caregivers like the 

system but they do not want to be on-

line 24 hours-a-day (related to 

psychological burden). 

C1 Telerehabilitation, 

C5 Promoting 

independency, C7 

Family relax, C7Family 

independency, C8 

Social enjoyment, C9 

Housing difficulties 

R03 Environment 

The system is able to maneuver in 

narrow spaces: usually elderly lives in 

small apartments full of furniture. 

Required as base of 

some other 

requirements regardless 

their prioritization. 

Usefulness 

requirements, Remote 
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control requirements. 

R04 Environment 

The system recognizes the user 

position in the environment (i.e. user 

sat on the sofa in the living room, user 

in bed). 

Usefulness 

requirements, Remote 

control requirements.  

Cleaning Windows 

Fetching things 

Washing Crockery 

Tidying the room 

Get dressed 

R05 Environment 

The system recognizes different 

environment of the house (kitchen, 

living room, bedroom, bathroom). 

Usefulness 

requirements, Remote 

control requirements.  

Cleaning Windows 

Fetching things 

Washing Crockery 

Tidying the room 

Get dressed 

R06 Environment 

The system moves around recognizing 

and avoiding obstacles (a door, a chair  

left in the house in the wrong place) 

Usefulness 

requirements, Remote 

control requirements.  

Cleaning Windows 

Fetching things 

Washing Crockery 

Tidying the room 

Get dressed 

R07A ADL 

The system should help elderly people 

with mobility issues such as reaching 

objects. 

Medium requirement 

from difficulties but 

very demanded as a 

usefulness of the robot. 

R07B ADL 

The system should help elderly people 

with mobility issues such as carrying 

out heavy  objects 

Difficulties, usefulness 

and remote control 

requirement. 

R08 ADL 

The system recognizes and identifies 

objects (shapes, colors, letters on food 

boxes, numbers on microwave 

display). 

Required for the rest of 

the ADL requirements 

R09 ADL 
The system is able to grasp objects (i.e. 

bottle, books). 

Required for the rest of 

the ADL requirements 

R10 ADL 

The system is able to handle objects 

with a weight of 3 kg with different 

shapes (i.e. bottles of water, books). 

Difficulties, usefulness 

and remote control 

requirement. 

R11 ADL 

The system is able to bring objects in 

difficult places to reach for elderly 

people (i.e. reach a book on a high 

shelf) 

Difficulties, usefulness 

and remote control 

requirement. 
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R12 ADL/Safety 

The system brings objects to the user 

avoiding contact with potential 

dangerous parts (i. e. bring the object 

nearer using the platform)  

Difficulties, usefulness 

and remote control 

requirement. 

R13 ADL 

The system is able to manage objects 

with care (i.e. choosing an object on a 

shelf; open/close oven door).  

Difficulties, usefulness 

and remote control 

requirement. 

R14 Emergency 

The system should help with coping 

with unexpected, emergency situations 

such as falling. 

Usefulness 

Prioritization of the 

elderly people 

R15 Emergency 

The system monitors activities and 

recognizes the user position, and the 

time spent in the same position. 

Usefulness 

Prioritization of the 

elderly people 

R16 Emergency 

The system alerts a remote operator 

when an emergency has occurred by 

sending a high priority call to the 

relative or to the service operator. 

Usefulness 

Prioritization of the 

elderly people 

R17 Emergency 
The system could support the weight of 

a man in a getting up task. 

Usefulness 

Prioritization of the 

group as a whole 

R18 Housekeeping 

The system stores information and 

recalls it for next activities (i.e. while 

the remote operator through the system 

is managing shopping in the afternoon 

and putting everything at its place, the 

remote operator also stores information 

into the system; in this way at dinner 

time, food menu results updated 

Forgetfulness, 

requirement from the 

usefulness section. 

R19 Housekeeping 

The system remembers the past 

activities and manage autonomously 

the information when needed and uses 

them for next activities. Specifiy 

requirement. 

Usefulness 

Prioritization of the 

elderly people 

R20 Memory 

The system can be programmed in 

order to reminds the user to do things 

at determinate times 

Usefulness 

Prioritization of the 

elderly people 

R21 Memory 

The system could be programmed in 

order to perform some operation during 

different times of the day 

Usefulness 

Prioritization of the 

elderly people 

R22 Social 

The system allows communication 

between user and remote operator, so 

providing the user with help in 

housekeeping and mobility could be an 

indirect way of making him/her able to 

use more spare time for social contacts 

Items Section C 

requirements, leisure 

requirement. 

Usefulness 

Prioritization of the 

elderly people 

R23 Privacy/safety 
Only authorized persons to have access 

to the remote control of the system 

Remote control 

requirements 

R24 Privacy 

Authentication procedure as a 

protection of the access to be included 

for both family caregivers and 

professionals. 

Remote control 

requirements 
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R25 Privacy 

Possibility of external and non 

authorized intruders to be avoided by a 

robustness security system  

Privacy intrussions in 

Items C, Privacy and 

remote control sections 

was not evaluated as 

having great 

importance by the users 

however is mandatory 

for the law/ethical 

acomplishment 

R26 Privacy 

Avoid possibility of access to the 

system without explicit consent of the 

elderly, including non authorized 

access of authorized remote operators 

Remote control 

requirements 

R27 Privacy 

If remote operator changes within one 

session, the elderly user must be 

informed 

Remote control 

requirements 

R28 Privacy 

Unintentional, not authorized 

disclosure of information related to the 

life of the users has to be prevented by 

restricting access to the information 

stored in the system. 

Privacy intrussions in 

Items C, Privacy and 

remote control sections 

was not evaluated as 

having great 

importance by the users 

however is mandatory 

for the law/ethical 

acomplishment 

R29 Privacy 

Storage and management of personal 

information related to behaviors and 

preferences of the users have to be 

done in safe, restricted databases 

Privacy intrussions in 

Items C, section and 

Privacy section was not 

evaluated as having 

great importance by the 

users however is 

mandatory for the 

law/ethical 

acomplishment 

R30 Privacy 

Storage of personal information related 

to behaviors and preferences of the 

users will be limited to that information 

relevant for the functionalities of the 

system. Non relevant information 

processed if not necessary. 

Privacy intrussions in 

Items C, section and 

Privacy section was not 

evaluated as having 

great importance by the 

users however is 

mandatory for the 

law/ethical 

acomplishment 

R31 Privacy 

Unintentional, not authorized 

disclosure of information related to the 

life of the users to be prevented by 

including agreements of confidentiality 

for authorized users. 

Privacy intrussions in 

Items C, section and 

Privacy section was not 

evaluated as having 

great importance by the 

users however is 

mandatory for the 

law/ethical 

acomplishment 
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R32 Privacy 

An ―on/off‖ mode to be implemented 

in order to protect privacy in very 

personal moments. The access to the 

―on/off‖ mode could be adaptable 

attending to the specific frailty of the 

elderly user. 

Privacy intrussions in 

Items C, section and 

Privacy section was not 

evaluated as having 

great importance by the 

users however is 

mandatory for the 

law/ethical 

acomplishment 

R33 
Privacy. 

Safety 

Verification of the plans of action by 

asking the elderly user before it starts 

acting. 

Mandatory for respect 

the ethical principle of 

independency, and C5 

requirement. 

R34 
Privacy. 

Safety 

Communication of action outcomes 

during performance of the robot, in 

order to maximize the awareness of the 

elderly user. Communication as 

continuous as possible. 

Privay Issues and Items 

C section 

R35 Safety 

No robot movement should happen 

without initial confirmation by the user 

who is in direct physical contact with 

the robot. 

Privay Issues and Items 

C section 

R36 Safety 

There should be a clear indication on 

the robot side if the robot is in 

autonomous mode or in remote 

controlled operation 

Privay Issues and Items 

C section 

 

User requirements in terms of usability and accessibility 

Working with user centred design, there are two main aspects that must be taken into 

account: usability perspective and acceptability. The usability is the functionality 

options the system can brought to the problems and concerns stated by the user. If the 

users states, in example, that some problem inferred by the technical developers in the 

scope of the project, the developing of these functionalities will fail to fit to the users‘ 

needs with the consequent loss of money and efforts, or it could be a target user 

definition fail and the project will also fail. On the second hand, the acceptability is 

another key issue that implies the acceptance of the user to a usable technical solution. 

In this case, even when the technical development is correct at bringing a solution to a 

user need, this solution could not be accepted by the user due to other characteristics 

such as: appearance, shape, height, weight, competing easier solutions, users‘ previous 

experiences with technology, etc. The prioritization of the user needs will involves these 

two issues in order to guide the technical development.  

Although usability and acceptability share complex relations with user perceptions of a 

technological product, relations between user requirements and these two concepts are 

explicated in Table 21 in order to provide a more direct link with upcoming research 

activities within the project involving users. 
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Table 21. User requirements, usability and acceptability. 

User requirement 

type 
Usability Acceptability 

Usability and 

acceptability 

User group 

specification 

requirements  

 

 

R2  System should 

help with caregivers‘ 

psychological distress 

R1  System should 

be understood to be 

usable and acceptable 

Environmental 

requirements  

 

 

R4 – 6 System 

should be adapted to 

the home 

environment, which 

is a priority for the 

elderly 

 

Requirements related 

to activities of daily 

living  

 

R17  Getting up 

assistance  

R18 -19  Complex 

activities 

R20 -21  Doing 

things at determinate 

time 

R22 Support in 

social relationships 

R12-13  System 

should be able to 

manage objects with 

care 

R14-16  System 

should help with 

emergency situations 

R7-11  System 

should be able to 

reach and carry 

objects 

Requirements related 

to privacy and safety 

issues  

 

 

R29-31  

Information 

processed in a safe 

way 

 

R25-26, 28  Access 

restricted providing 

sense of security 

 

R23-24, 27  

Remote operation 

guaranteed through 

the local user 

R32-36 Feedback 

to the user, providing 

also secure 

interactions 

 

11. Scenario definition 

The overall goal of SRS is to provide an adaptable, manipulating robot not limited to a 

specific scenario. However, certain demonstration scenarios are chosen for 

implementation during the project runtime. They aim to serve as a proof of concept for 

the SRS innovations of semi-autonomous operation and learning. To test SRS remote 

support to elderly for independent daily living based, two main Scenarios were 

developed in ―Task 1.2 – Define the environment and the application domain‖ taking 

advantage of information collected in ―Task 1.1 User Requirement assessment, 

elicitation and specification.‖ Methodology of Scenario development has been as 

follows: a) Partners involved in Task 1.1 elaborated drafts of possible scenarios 

according to data collected in user requirement studies; b) These drafts were presented 

in the SRS Consortium Meeting hold in Stuttgart 19th and 20th May 2010; c) The 

whole consortium discussed the proposal of scenarios according mainly to user 

requirements and importance on sustaining independent living of elderly users, but 

taking also in consideration if actions included add innovative challenges, if a robot if 
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required for these actions (gripper, mobility, AI), and if a semi-autonomous, remote 

operated system make sense in situations described. Discussion was moderated by HdM 

using group techniques. Preferred actions and situations were voted by the consortium 

at the Consortium Meeting (see Figure 34). Then d) IPA and ROB elaborated some 

technical requirements and procedures according to Scenario specifications, in order to 

elaborate use-cases. Finally, e) Scenario description was finally elaborated by Ingema 

and FDCGO as participants directly involved in Task 1.2. These descriptions are 

included in Table 22. 

 

 

Figure 34 - Results on Scenario voting 

 

Table 22 - Scenario descriptions 

Scenario Descripton 

Bring 

objects 

Its 2.30 p.m. The caregiver has gone and The elderly man is having a 

little nap in the bed as usual at that time. His son, at the end of his lunch 

pause at work usually calls his father through SRS (The son has 

specifically requested for that because if The elderly man sleeps too 

much in the afternoon he has insomnia at night (many problems in night 

sleeping); he and his son have agreed to set the time and do it 

automatically, and they know that they could change this function). 

SRS, activated by The son, leaves its recharging place, and stops 

automatically at the entrance of the bedroom (as taught by the remote 

operator in other calls). The SRS call request wakes up The elderly 

man, he decides to accept the call and so SRS come inside the room 

and stops just beside the elderly‘s bed in the second learned position; 

The elderly man and his son start to communicate. 
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After some words, the son asks him if everything is going well, talk a 

little and notices to his father that it is better if he drinks something 

(otherwise the man risks dehydration) and also asks him if he needs 

anything else. The elderly man says that today he feels weak and feels a 

little bit of pain at his legs, so he agrees for drinking water and states he 

would prefer to stay some extra time in bed maybe finishing his 

drawing …but the drawing kit, (a cylinder containing the papers and the 

pencils) remained on the table in the dining room. 

His son direct the SRS first into the kitchen, makes it bringing the bottle 

of water and a glass and put on its tray, then direct SRS in the dining 

room, brings the drawing kit left on the table, and takes it to the father. 

He also says to him that he will go the following day for a visit, to 

check why the legs are painful, and then says good bye. He finishes the 

call.  

The SRS System asks to The elderly man if he need something else. 

The elderly man states that everything is fine for the moment, and then 

SRS goes autonomously back to its recharge place. 

Setting table The time now is 7.30 pm, the SRS system is activated as programmed, 

and automatically goes from its recharging place to the dining room 

where the old man is sitting; reminds him that it is dinner time. It has 

been agreed and planned, because The elderly man often has no 

appetite, and his relatives are worried because he has lose too much 

weight in the last weeks, so they decided to schedule dinner time in 

this way. The man agrees (otherwise SRS would have come again after 

half an hour asking again) and SRS goes to the kitchen: as previously 

learned from the remote operator, it takes from the various 

compartments of the kitchen all the stuff , put them on its tray and start 

to search for the kitchen table  

But it happens that SRS is unable to find the table. So SRS send a call 

to The son. The son however is unable to find out why SRS is 

experiencing this problem, because through SRS he check the kitchen 

and everything seems normal, the table is still in its place. He therefore 

forwards SRS's problem to the 24-hour service asking for help. The 

trained professional quickly realizes that the problem is the new, red 

tablecloth that the caregiver has put over the table. SRS can no longer 

recognize the table because its color has changed completely. The 

remote operator therefore teaches SRS the recognition of a new object. 

He then assigns this new object to the existing object "dining room 

table" as an alternative appearance version. SRS become able to 

recognize the new table configuration, storing and learning this new 

information about different alternatives in its memory and starts to put 

all the items in the correct order on the table  
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Heating and 

serving 

dinner 

After setting table task, SRS goes again to the sitting room, shows The 

elderly man what the caregiver has previously selected with him in the 

afternoon and wait for elderly‘s confirmation about ―Soup and table 

water‖. At this time SRS send a call to the elderly‘s son but he is not 

available so the SRS system sends a call to the SRS 24 hour service.  

The first free remote operator sees the request and he/she starts to 

control the system: first the remote operator directs the SRS system 

where the user is sitting in the living room and out through the SRS 

communicates with the man, presenting himself and asking permission 

for going to kitchen to prepare dinner. As the elderly agrees, the remote 

operator directs SRS to the kitchen, makes SRS open the refrigerator, 

recognizes and take out the tapper ware containing soup prepared by the 

caregiver in the morning, directs the robot to the microwave.  

Because it is the first time that SRS has to use the microwave, it notifies 

the remote operator that it has a problem and cannot continue. The 

remote operator helps with the microwave and teaches how to open it 

and set programs. SRS sets the microwave program and heats the food, 

then brings it to the table. It also takes out of the fridge the bottle of 

water and put it on the table. 

At that time, the remote operator directs the SRS system where the user 

is sitting in the living room and out through the SRS communicates that 

the dinner is served. Then, the operator, after asking if anything else is 

needed, close the call.  Then the man grabs his stick and slowly goes to 

the kitchen, sits at the table and starts having his dinner. At the end of 

the call, the SRS System autonomously goes back to its recharge place 

Night 

monitoring 

Time is 5.00am. The elderly man gets up because he needs to go to 

toilet. While reaching the toilet, he loses his balance and falls on the 

ground hurting his leg against an edge. He tries to get up by himself but 

realizes that his leg hurts very much. So he wants to call for help and 

asks help of SRS.  

SRS stops its charging cycle and activates: first it places an emergency 

call like a common personal emergency system both to the ambulance 

service and to the son. 

While the son quickly prepares to go to his father‘s home, SRS send a 

call to the 24 hour service: the first Remote operator sees the emergency 

call and starts to search for the elderly inside the house through SRS TV 

camera, when the operator finds him, it stops near him, checking the 

situation, presenting himself and trying to comfort the old man. The 

operator informs the old man that an emergency call has already been 

placed both to the ambulance service and to his son, then the remote 

operator asks him not to move while waiting for the ambulance and at 
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the end assures him he will be with him in the meanwhile for every 

needs. 

The elderly man asks for communicate with his son, he wants to assure 

his son that he feels quite ok so to not run too much to reach his house; 

the remote operator put The elderly man and his son in communication 

After 10 minutes the ambulance arrives, and the remote operator sends 

SRS to the entrance door, recognizes the rescuers and asks to SRS to 

open the door. SRS does this task autonomously as learnt when it was 

newly purchased. 

Standing up 

assistance 

The old woman agrees with her daughter and the daughter directs the 

robot to the sofa and place and orients it correctly for standing up 

assistance. The SRS system analyzes the data stream between remote 

operator and the robot. SRS pattern analysis derives the intent of the 

remote operator. SRS detects and store the sofa as a new location. 

The old woman takes hold of the handless, gets up gradually and slowly 

goes through the corridor to the bathroom (they have installed handles 

along the corridor and in the bathroom).  

The daughter, still on the control of the system, drives SRS through the 

corridor along with her to the sitting room in the other side of the 

corridor. Again, the SRS system analyzes the data stream between 

remote operator and the robot and turn intents of the remote operator 

into actions. 

Reaching 

difficult 

objects 

The daughter feels more relaxed since her mother is in the living room 

now, taking care of her plants. Although outdoors social activities are 

her favorites, the old woman also enjoys doing light housekeeping tasks 

in the morning. So the daughter uses SRS to say goodbye to her and 

take a taxi to go to her meeting. 

After taking care of her plants and arranging her living room a little bit, 

the old woman decides to read a book. Since she had some pain on her 

shoulders and the book is placed high in a bookshelf, she asks the SRS 

to bring it. With the cam included in the arm, it shows to the old woman 

the books on the shelf and she selects the one she is reading these days. 

Once the SRS has grasped the book, it places it on the platform table 

and the old woman can pick it up easily. SRS stores information about 

the selected book. 

Reminder 

function 

Later in the afternoon, the old woman receives an advice. Usually she 

goes out for small, light shopping, but from time to time she forgets 

important, heavy things such as milk. Because of that, she programmed 

the system with the daughter and it sends her a reminder of ordering 

heavy groceries to a supermarket with home-delivery service every 
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week.  

The old woman gets noticed of this reminder and access to the online 

functionality to order her groceries. The system shows her most-

commonly order items, and she selects milk, orange juice, sugar, rice 

and apples. It also allows an option to show more items, but she does 

not need it since all she needs is in the list. A confirmation message is 

showed including all the items selected and The old woman just need to 

check it again, confirm the order. 

Later this afternoon, the daughter sees a message from the system. Her 

mother as confirmed the reminder about shopping and order it correctly, 

so she feels more relaxed and takes her fly back home. 

Shopping 

management 

After two hours, the interphone calls, the old woman goes to the 

entrance door, recognizes the man with the shopping because of his 

clothes and opens the door. At this point, she calls for SRS and tell to 

the delivery man to put the shopping box on the mobile base of SRS. 

The man leaves the shopping, says goodbye and goes away. The old 

woman closes the door and sends a call to the SRS service. The first 

free operator responds to the old woman and asks to the operator if can 

put the shopping away. So, with the permission of her, the remote 

operator through the SRS system goes to the kitchen and places the 

groceries.  

At the end of the call, the operator drives SRS to the old woman 

position and asks if she needs something else. She says that everything 

is fine for the moment so the operator say goodbye and closes the call. 

SRS autonomously go back to its recharge place. 
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12. Scenario selection 

Scenarios selected for SRS implementation should fulfill the following requirements: 

- Demanded by prospective users: Scenarios are prioritized according to 

results presented in sections 7, 8 and 9. 

- Within SRS scope: (a) The scenario will benefit from the SRS innovations of 

semi-autonomous teleoperation and learning. (b) A robot should be required for the 

scenario. (c) The scenario can be accomplished in a standard private home with a robot 

only and no other changes to the home (e.g. installing sensors).  

- Achievable workload: Because basic hardware component development is not 

supported for the objective, only such scenarios can be considered that can be 

accomplished with the existing hardware of the SRS prototype or minor changes to it. 

Also, major AI development that does not relate to the SRS innovations of semi-

autonomy and learning is not foreseen. 

While user needs (1) are the general guideline for scenario selection, in this task only 

such scenarios also in line with (2) and (3) were consider. In addition, there is a fourth 

factor which is considered beneficial but not mandatory for selecting a scenario:  

- Enabler capability: Extensibility of a scenario to enable implementation of 

further scenarios is considered beneficial. 

On the following pages, three tables consider possible SRS application scenarios for 

suitability according these three criteria. Table 23 considers the extensive list of 

scenarios that emerged from the SRS focus groups and were subsequently rated for 

usefulness in the SRS survey. Table 24 considers the previous list of scenarios that were 

selected in SRS before the first EC project review. Finally, table 25 considers additional 

scenarios found in literature. This literature review considered 13 scientific papers on 

user needs for robotic and assistive solutions (for details on the papers considered, see 

Mast et al., 2010). Only papers with family caregivers and/or elderly people as 

participants and where participants rated scenarios for perceived usefulness were 

considered for inclusion in the table. Application scenarios were included if they were 

(a) not already covered by our own study or similar to our own preliminary scenarios, (b) 

not of low perceived usefulness by the criteria of the publication. In general, there was 

rather high consistency between the results of the SRS user survey and results found in 

literature, e.g. emergency scenarios being ranked highly, household assistance scenarios 

ranked higher than socially interactive scenarios, or scenarios related to a need for 

respite for family caregivers (e.g. Boissy et al., 2007). Therefore, not many additional 

scenarios from the literature could be identified.  
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Table 23 - SRS implementation suitability of scenarios that emerged from the SRS user 

survey (cf. Fig. 1); user demand scale: very low (1 - 1.49), low (1.5 - 2.49), below average 

(2.5 - 2.99), above average (3 - 3.49), high (3.5 - 4.49), very high (4.5 - 5) 

Scenario User 

Dema

nd 

Within SRS Scope  

Benefits from semi-

autonomy, learning, and 

teleoperation 

Requires a robot 

Requires no other 

technology in the home 

Requires no changes to 

user environment 

Achievable Workload 

Technically achievable 

Requires no basic 

component development 

and no major hardware 

changes to existing 

prototype platform 

Requires no major 

software development 

outside of central SRS 

innovations 

Enabler  

Capability 

Helps 

implementatio

n of other 

scenarios 

(only 

scenarios 

within SRS 

scope are 

evaluated) 

1. ―Fall‖: 

assistance in 

case of falling 

(e.g. 

emergency 

call, 

teleoperation) 

High 

 

To some degree. It 

depends on the 

implementation (see 

preliminary SRS scenarios 

1.4 and 1.5 on page 103 

which were both derived 

from this user demand) 

To some degree. It 

depends on the 

implementation (see 

preliminary SRS scenarios 

1.4 and 1.5 on page 103 

which were both derived 

from this user demand) 

To some 

degree. It 

depends on 

the 

implementatio

n. 

2. ―Reminder 

A‖: robot 

reminds of 

appointments, 

times for 

activities, etc. 

High  No. See preliminary 

scenario 2.4 (page 107) 

for reasons. 

No. See preliminary 

scenario 2.4 (page 107) 

for reasons. 

 

3. ―Reminder 

B‖: Robot 

reminds to 

take 

medication 

High No. See preliminary 

scenario 2.4 (page 107) 

for reasons. 

No. See preliminary 

scenario 2.4 (page 107) 

for reasons. 

 

4. ―Floor‖: 

Robot wipes 

and vacuums 

floor 

High Yes, probably to some 

extent. 

No. Prototype hardware is 

not able to accomplish this 

task.  

No. Requires 

dedicated 

hardware 

limiting 

extensibility. 

5. ―Reading‖: 

Robot reads 

aloud small 

letters on food 

packages, 

medicine 

leaflets, 

books, etc. 

High No. Robot not necessary 

for this scenario; could be 

done by e.g. smartphone. 

It is also questionable if 

this task could benefit 

from the central SRS 

innovations. 

No. Development here 

would have to focus on 

OCR, speech synthesis, 

etc. which is not within 

the SRS innovations. 
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6. 

―Containers‖: 

Robot opens 

containers 

like food 

cans, bottles 

High Yes, to some extent. 

While it may not be 

absolutely necessary to 

have a robot perform this 

task (other machines are 

thinkable), it would make 

sense. There is also a 

chance that the task could 

benefit from semi-

autonomy and learning.  

No. Would require 

substantial hardware 

changes (e.g. a new 

gripper) and has high 

dexterity requirements that 

the prototype hardware is 

not capable of. 

No. Requires 

dedicated 

hardware 

limiting 

extensibility. 

7. ―Difficult 

objects‖: 

Robot fetches 

objects 

difficult to 

reach (e.g. 

high on shelf 

or on the 

floor) 

High Yes. A robot is required, it 

makes sense to do it or 

teach it remotely, and 

various types of learning 

(object grasping points, 

visual object recognition, 

object positions) are 

thinkable. Semi-

autonomous navigation 

and grasping makes sense. 

No other technology in the 

home is required and no 

changes to the home. 

Yes, probably to some 

degree. The lowest and 

highest possible grasping 

positions would have to be 

determined. So far, the 

robot has not been used in 

a way that its height limits 

would be reached. 

Additional development 

work might be necessary. 

Challenges would need to 

be identified but could 

result from maximum 

field of view of stereo 

vision and time-of-flight 

cameras, or a combined 

adjusting of camera 

positions and body 

posture. Installing a 

camera in the gripper 

could be an option. 

Yes. But can 

be derived 

from fetch and 

carry scenario. 

8. 

―Electronics‖: 

Robot helps 

operating 

electronic 

devices like 

TV 

High Yes, potentially to some 

extent. 

Prototype hardware does 

not have the precision to 

operate small buttons 

precisely or to pull or plug 

in cables. Also, there is 

only one arm but this 

scenario would often 

require two arms, e.g. 

when moving a Hi-Fi 

system to plug in new 

cables. However, a scaled 

down version could be 

feasible where no 

manipulation is used but 

only the robot‘s cameras 

and the elderly person 

carries out the physical 

actions. 

Yes. But can 

be derived 

from fetch and 

carry scenario. 

9. 

―Windows‖: 

Robot cleans 

windows. 

High Yes, potentially to some 

extent. 

No. Prototype hardware 

cannot perform the 

necessary movements and 

reach high enough. 

No. Requires 

dedicated 

hardware 

limiting 

extensibility. 
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10. 

―Purchases‖: 

delivery 

service brings 

shopped food; 

robot opens 

door, accepts, 

opens box, 

places 

purchases on 

shelf, fridge, 

etc. 

High Yes. See preliminary SRS 

scenario 2.5 ―shopping 

management‖ on page 108 

for details. 

No. See preliminary SRS 

scenario 2.5 ―shopping 

management‖ on page 108 

for details. 

It is an ongoing research 

topic in research challenge 

2. Technology is not 

available. 

Yes. But can 

be derived 

from fetch and 

carry scenario. 

11. 

―Laundry‖: 

Robot does 

laundry, 

hangs, folds, 

puts away 

clothes 

High Yes. No. Prototype object 

recognition does not work 

for objects that change 

their shape and 

appearance like a towel. 

Also grasping of such 

objects is not feasible.  

Yes. But can 

be derived 

from fetch and 

carry scenario. 

12. ―Fetch 

and carry‖: 

Robot fetches 

objects (e.g. a 

drink when in 

bed) 

High Yes. A robot is required, it 

makes sense to do it or 

teach it remotely, and 

various types of learning 

(object grasping points, 

visual object recognition, 

object positions) are 

thinkable. Semi-

autonomous navigation 

and grasping makes sense. 

No other technology in the 

home is required and no 

changes to the home. 

Yes. Can be done with one 

arm. Many useful objects 

can be recognized and 

grasped. Also, this 

scenario would enable 

many other scenarios in 

the present table which are 

a variation of fetch and 

carry. 

Yes. The 

technology 

developed for 

the scenario 

can be reused 

in other 

manipulation 

related 

scenarios. 

13. ―Video 

call‖: Robot 

establishes 

video call 

with family 

and friends 

High Not directly but the 

consortium sees this as a 

supportive scenario, i.e. 

video communication is 

necessary because the 

elderly person needs to 

know what is going on 

when the teleoperator 

operates the robot. 

Communication will be 

necessary or at least useful 

for many other scenarios 

(e.g. the elderly person 

needs to tell the 

teleoperator which objects 

to fetch for the fetch and 

carry scenario) and is 

therefore considered 

essential. 

Yes. Yes. The 

technology 

developed for 

the scenario 

can be reused 

in other 

scenarios 

related to 

communicatio

n and remote 

presence. 
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14. ―Get up‖: 

Robot helps 

to get up from 

chair or bed, 

e.g. by 

offering an 

arm 

High Yes, to some degree. See 

preliminary SRS scenario 

2.2 ―Stand up assistance‖ 

in Table 24 for details 

(page 106). 

Uncertain. See 

preliminary SRS scenario 

2.2 ―Stand up assistance‖ 

for details (page 106). 

Yes. The 

technology 

can be reused 

for getting out 

of bath tub, 

etc. 

15. ―Tidy up 

room‖: Robot 

brings objects 

in the 

apartment 

back to where 

they belong 

High Yes. This is a variation of 

the fetch-carry scenario 

(12). See scenario 12 for 

scope assessment. 

Yes. Bringing an object 

back to its standard 

location is an extension of 

the fetch-and-carry 

scenario that can be done 

without much extra 

development effort. 

Bringing all detected 

objects in a scene or even 

apartment back to their 

standard locations should 

also be achievable. 

Yes. But can 

be derived 

from fetch and 

carry scenario. 

16. ―Heavy 

objects‖: 

Robot fetches 

and carries 

heavy objects 

for the elderly 

person 

High Yes. This is a variation of 

the fetch-carry scenario 

(12). See scenario 12 for 

scope assessment. 

Yes. Care-O-bot can lift 

up to 5 kg which is heavy 

enough to be problematic 

for an elderly person. 

However there are some 

limitations regarding the 

tactile sensors which 

would have to be 

determined. They might 

imply a reduced maximum 

weight. 

Yes. But can 

be derived 

from fetch and 

carry scenario. 

17. 

―Dishwasher‖

: Robot loads 

and unloads 

dishwasher 

Higher 

than 

neutral 

Yes.  No. Prototype hardware 

not capable of recognizing 

and grasping the necessary 

objects (e.g., objects too 

small and not enough 

space between them) 

Yes. But can 

be derived 

from fetch and 

carry scenario. 

18. 

―Bathtub‖: 

Robot helps 

to climb 

bathtub or 

shower 

Higher 

than 

neutral 

Yes, to some degree the 

task could benefit from 

semi-autonomous 

operation (e.g. if elderly 

person is equipped with a 

teleoperation device or 

private caregiver 

operates). It is however 

questionable how much 

SRS could learn from the 

interaction in this task as it 

mostly consists of 

navigating the robot.  

No. Prototype hardware 

does not allow direct 

contact with people due to 

safety. A safety 

framework that would 

allow this is out of scope. 

Also, space restrictions 

due to small bathroom and 

contact with water are 

problematic. 

Yes. But can 

be derived 

from get up 

assistance 

scenario (14). 
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19. ―Table‖: 

Robot clears 

away things 

on table (e.g. 

after a meal) 

Higher 

than 

neutral 

Yes. This is a variation of 

the fetch-carry scenario 

(12). See scenario 12 for 

scope assessment. It 

represents a sequence of 

fetch-carry actions. 

No. Typical objects on the 

table are: plate, fork, 

knife, spoon, glass, bottle, 

food in various containers 

or without containers (e.g. 

bread). Only a fraction of 

these could be grasped 

with the prototype 

hardware so that the 

scenario could not be 

sufficiently completed. 

Yes. But can 

be derived 

from fetch and 

carry scenario. 

20. ―Games‖: 

Robot 

initiates 

remote 

session to 

play real 

board games 

(e.g. chess) 

with relative 

or friend 

Higher 

than 

neutral 

No. Scenario does not 

require a robot and can be 

done with standard video 

conferencing systems. 

Also, it would not benefit 

from the SRS innovations. 

No. Objects of typical 

board games too small to 

grasp. 

 

21. ―Body‖: 

Robot helps 

with bathing 

and body 

washing 

Higher 

than 

neutral 

Yes, potentially to some 

degree. 

No. Robot prototype 

hardware not suitable for 

body contact. Movements 

too difficult. Contact with 

water not possible. 

Yes. But it is 

far outside of 

present state 

of the art. 

22. 

―Cooking‖: 

Robot cooks 

meals 

Higher 

than 

neutral 

Yes. This is a variation of 

the fetch-carry scenario 

(12). See scenario 12 for 

scope assessment. It 

represents a sequence of 

fetch-carry actions. 

Yes, to some degree. 

While cooking is not 

feasible (e.g. unpacking a 

pizza, opening containers), 

heating and serving of 

prepared meals in 

microwave or oven is. 

Yes, if it does 

not use special 

grippers. 

Otherwise no. 

23. 

―Dressing‖: 

Robot helps 

with dressing 

Higher 

than 

neutral 

Yes, potentially to some 

degree. 

No. Dexterity and AI 

requirements are too high. 

Prototype hardware not 

suitable for body contact. 

Yes. But it is 

far outside of 

present state 

of the art. 

24. ―Assist 

walking‖: 

Robot helps 

with walking 

by driving 

next to person 

and offering 

arm 

Lower 

than 

neutral 

No, probably not 

substantially. The task 

seems more suitable for 

fully autonomous robots 

or manual teleoperation 

and not so much for semi-

autonomous operation. 

Also the robot could not 

learn substantially from 

the interaction on this 

task. 

No. Adaptation and 

coordination of robot 

movement with the person 

and direct contact of 

person with robot is not 

achievable. No handles 

can be attached to the 

robot. 
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25. 

―Companion‖

: Robot talks 

with elderly 

person and 

provides 

companionshi

p 

Lower 

than 

neutral 

No. While a robot could 

make sense, the scenario 

does not benefit from the 

SRS innovations. 

No. For example, very 

high requirements in 

natural language 

processing. 

 

 

Table 24 - SRS implementation suitability of preliminary SRS scenarios (as in SRS 

deliverable 1.1) 

Scenario User 

Deman

d 

Within SRS Scope  

Benefits from semi-

autonomy, learning, and 

teleoperation 

Requires a robot 

Requires no other 

technology in the home 

Requires no changes to 

user environment 

Achievable Workload 

Technically achievable 

Requires no basic 

component 

development and no 

major hardware 

changes to existing 

prototype platform 

Requires no major 

software development 

outside of central SRS 

innovations 

Enabler  

Capability 

Helps 

implementati

on of other 

scenarios 

(only 

scenarios 

within SRS 

scope are 

evaluated) 

Preliminary 

SRS 

scenario 

1.1: ―Fetch 

and carry‖ 

(= scenario 

12, Table 

23) 

High 

(scenari

o 12, 

Table 

23) 

Yes. A robot is 

required, it makes sense 

to do it or teach it 

remotely, and various 

types of learning 

(object grasping points, 

visual object 

recognition, object 

positions) are thinkable. 

Semi-autonomous 

navigation and grasping 

makes sense. No other 

technology in the home 

is required and no 

changes to the home. 

Yes. Can be done with 

one arm. Many useful 

objects can be 

recognized and grasped. 

Also, this scenario 

would enable many 

other scenarios in the 

present table which are 

a variation of fetch and 

carry. 

Yes. The 

technology 

developed for 

the scenario 

can be reused 

in other 

manipulation 

related 

scenarios. 
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Preliminary 

SRS 

scenario 

1.2: 

―Setting 

table‖ 

(derived 

from 

scenario 19, 

Table 23) 

Unkno

wn 

(user 

study 

only 

asked 

about 

scenari

o 19: 

clearing 

table 

(higher 

than 

neutral) 

Yes. This is a variation 

of the fetch-carry 

scenario (12). See 

scenario 12, Table 23 

for scope assessment. It 

represents a sequence 

of fetch-carry actions. 

No. Typical objects on 

the table are: plate, 

fork, knife, spoon, 

glass, bottle, food in 

various containers or 

without containers (e.g. 

bread). Only a fraction 

of these could be 

grasped with the 

prototype hardware so 

that the scenario could 

not be sufficiently 

completed. 

Yes. But can 

be derived 

from fetch 

and carry 

scenario. 

Preliminary 

SRS 

scenario 

1.3: ―Heat 

and serve 

meal‖ 

(derived 

from 

scenario 22, 

Table 23) 

Higher 

than 

neutral 

(scenari

o 22, 

Table 

23) 

Yes. This is a variation 

of the fetch-carry 

scenario (12). See 

scenario 12, Table 23 

for scope assessment. It 

represents a sequence 

of fetch-carry actions. 

Yes, to some degree. 

While cooking is not 

feasible (e.g. unpacking 

a pizza, opening 

containers), heating and 

serving of prepared 

meals in microwave or 

oven is. 

Yes, if it does 

not use 

special 

grippers. 

Otherwise 

no. 

Preliminary 

SRS 

scenario 

1.4: ―Night 

monitoring 

without 

smart 

home‖ 

(derived 

from 

scenario 1, 

Table 23) 

High 

(scenari

o 1, 

Table 

23) 

Yes. This scenario 

should rather be called 

―emergency‖ since no 

actual monitoring is 

involved. While it does 

not directly address the 

learning innovation, 

semi-autonomous 

operation makes some 

sense, e.g. when 

opening the door or 

bringing medication to 

the fallen person on the 

floor.  

Yes. One challenge is 

how SRS would find 

the person on the floor. 

Developing such 

technology would be 

out of scope but a 

workaround could be 

manual localisation. 

Also, the person would 

not be able to reach as 

high as the height of the 

Care-O-bot tray to fetch 

an interaction device as 

currently outlined in 

D1.1. This aspect needs 

to be changed. 

Yes, the 

―emergency‖ 

scenario can 

be extended 

to other 

security 

related tasks 

like 

prevention of  

break-in, 

checking if 

the windows 

are properly 

closed, etc.  
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Preliminary 

SRS 

scenario 

1.5: ―Night 

monitoring 

with smart 

home‖ 

(derived 

from 

scenario 1, 

Table 23) 

High  

(scenari

o 1, 

Table 

23) 

No. This would require 

a smart home 

environment and cannot 

be done in a normal 

home. Smart homes are 

rare today and their 

capabilities widely 

differ. It cannot be 

assumed that a smart 

home would offer 

person localization and 

fall detection so this 

would have to be 

developed by the SRS 

team. Also, having to 

buy a smart home in 

addition to SRS would 

be a substantial 

economic obstacle.  

The scenario would not 

substantially benefit 

from learning. Semi-

autonomous operation 

makes sense only to 

some degree, e.g. when 

opening the door.  

A robot would not be 

required for realizing 

the important aspects in 

the scenario 

(emergency call and 

video conference could 

be done with a 

smartphone and fall 

detection with a smart 

home). A robot would 

be useful for opening 

the door in this scenario 

but it could also be 

done by a smart home. 

No. Significant 

workload is associated 

that is outside of the 

central SRS 

innovations: e.g. 

integration with smart 

home sensors and 

development of a fall 

detection algorithm for 

the smart home. 
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Preliminary 

SRS 

scenario 

2.1: ―Day 

monitoring‖ 

(derived 

from 

scenarios 1 

and 13, 

Table 23) 

Unkno

wn but 

derived 

from 

scenari

os 1 

and 13, 

Table 

23 

(high) 

Yes. Task does not 

benefit from learning 

and only potentially to a 

lesser extent from semi-

autonomy. The task is 

essentially a video call 

plus semi-autonomous 

navigation in the 

apartment. It would not 

necessarily require a 

robot (video call could 

be done with 

smartphone and 

checking the apartment 

with home cameras). 

However, since video 

calling has to be 

implemented anyway 

(see scenario 13, Table 

23, for reasons) and 

semi-autonomous 

navigation too, this task 

can be covered with no 

additional development 

effort. 

Yes. Authorization of 

the teleoperation 

request may require a 

device for the elderly 

person. Automatic 

localisation of the 

elderly person could be 

useful in the future but 

avoided initially. 

Yes. Similar 

to scenario 

1.4. 
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Preliminary 

SRS 

scenario 

2.2: ―Stand 

up 

assistance‖ 

(derived 

from 

scenario 14, 

Table 23) 

High 

(scenari

o 14, 

Table 

23) 

This task could be done 

with a combination of 

semi-autonomous and 

manual modes (remote 

user controls robot, 

navigates by map, finds 

person, adjusts robot 

orientation so elderly 

person can reach 

handle, then drives 

robot forward).  

However, it is unclear 

what SRS could learn in 

this interaction for 

subsequent autonomous 

task execution. If SRS 

was to do this 

autonomously after a 

learning process, 

technology to localize a 

person and algorithms 

for detecting a person 

would have to be used 

so the robot can 

approach the person 

and turn around so the 

person can reach the 

handle (find room, 

position in room, 

orientation of person). 

This would require 

moderate changes to the 

home (e.g. installing 3 

Wi-Fi base stations for 

localization by signal 

strength). 

Uncertain.  

Offering an arm is not 

feasible due to the 

safety concept of Care-

O-bot not allowing 

humans within the 

vicinity of the arm.  

Attaching a handle to 

the robot is not feasible 

due to the necessary 

free space for 

manipulator and tray 

movement.  

However, it might be 

possible to attach a 

strap which a seated 

elderly person could 

grasp to be pulled up. It 

needs to be determined 

if this scenario would 

be feasible and useful.  

Developing person 

localization technology 

for autonomous 

execution after learning 

would be out of scope 

but there may be 

workarounds. 

If the elderly person is 

equipped with a 

teleoperation device or 

we assume that this task 

can only be done with 

help of the remote 

caregivers, the scenario 

becomes more feasible 

because the teleoperator 

could steer the robot to 

the right position. 

Extending this scenario 

to walking assistance 

would involve adapting 

the robot speed to a 

person‘s walking speed. 

This is not within the 

scope of SRS. 

Yes. The 

technology 

can be reused 

for getting 

out of bath 

tub, etc. 
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Preliminary 

SRS 

scenario 

2.3: 

―Difficult 

objects‖ 

(= scenario 

7, Table 23) 

High  

(scenari

o 7, 

Table 

23) 

Yes. A robot is 

required, it makes sense 

to do it or teach it 

remotely, and various 

types of learning 

(object grasping points, 

visual object 

recognition, object 

positions) are thinkable. 

Semi-autonomous 

navigation and grasping 

makes sense. No other 

technology in the home 

is required and no 

changes to the home. 

Yes, probably to some 

degree. The lowest and 

highest possible 

grasping positions 

would have to be 

determined. So far, the 

robot has not been used 

in a way that its height 

limits would be 

reached. Additional 

development work 

might be necessary. 

Challenges would need 

to be identified but 

could result from 

maximum field of view 

of stereo vision and 

time-of-flight cameras, 

or a combined adjusting 

of camera positions and 

body posture. Installing 

a camera in the gripper 

could be an option. 

Yes. But can 

be derived 

from fetch 

and carry 

scenario. 

Preliminary 

SRS 

scenario 

2.4: 

―Reminder‖ 

(derived 

from 

scenarios 2 

and 3, Table 

23) 

High  

(scenari

os 2 

and 3, 

Table 

23) 

No. This is an entirely 

autonomous task. It 

does not at all benefit 

from any of the SRS 

innovations. Also, a 

robot would not be 

required. Neither is 

teleoperation. 

Reminders can be 

implemented by many 

other means such as 

watches.  

No. It would require 

substantial additional 

workload such as 

implementing a 

calendar UI for 

configuring and editing 

of alarms (e.g. daily, 

weekly) and user rights 

because not all private 

appointments should be 

visible to all users 

(elderly, family, 

teleassistance centre). 

In case this scenario 

was implemented as 

described in D1.1, it 

would also require 

connecting to the 

supermarket‘s product 

system to retrieve 

product information, a 

payment and ordering 

system, a product 

recommendation 

system, etc. 
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Preliminary 

SRS 

scenario 

2.5: 

―Shopping 

managemen

t‖ 

(= scenario 

10, Table 

23) 

High  

(scenari

o 10, 

Table 

23) 

Yes, potentially in case 

of robots with very 

advanced capabilities in 

environment perception 

and grasping dexterity 

this could make sense 

and it could also benefit 

from learning and 

teleoperation. For such 

a robot it might also be 

possible to not alter the 

environment. 

No. The scenario 

cannot be realized to an 

acceptable degree (i.e., 

a delivery service 

delivers a closed 

package or bag of any 

shape with any kind of 

product inside and SRS 

will accomplish the task 

autonomously after a 

learning process). Small 

objects cannot be 

grasped and there may 

be problems 

recognizing 

independent objects in a 

box when there are 

many other objects 

around it. Also, 

grasping an object 

autonomously or in 

semi-autonomous mode 

may be problematic if 

many other objects are 

in the vicinity and when 

seen from above only. 

It would require a 

special type of delivery 

packaging for the robot 

to be able to accomplish 

the task.  

Overall, it seems that 

the utility for users 

from a drastically 

scaled-down version of 

this scenario would not 

be sufficient. To some 

extent this scenario is 

also covered by the 

―difficult objects‖ 

scenario. 

Yes. But can 

be derived 

from fetch 

and carry 

scenario. 

Some 

ongoing 

research 

projects 

under 

research 

challenge 2 

are dedicated 

to the 

grasping 

problems 

associated 

with this 

scenario. If a 

solution can 

be found in 

those 

projects, the 

scenario can 

be easily 

built upon the 

―fetch and 

carry‖ 

scenario.   

 

Table 25 - SRS implementation suitability of additional scenarios found in 

literature 

Scenario User 

Deman

d 

Within SRS Scope  

Benefits from semi-

autonomy, learning, and 

teleoperation 

Achievable 

Workload 

Technically 

achievable 

Enabler  

Capability 

Helps 

implementatio
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Requires a robot 

Requires no other 

technology in the home 

Requires no changes to user 

environment 

Requires no basic 

component 

development and 

no major 

hardware changes 

to existing 

prototype 

platform 

Requires no major 

software 

development 

outside of central 

SRS innovations 

n of other 

scenarios 

(only scenarios 

within SRS 

scope are 

evaluated) 

Scenario A from 

literature review: 

―Robot warning 

about dangers: 

break-in, fire, 

carbon monoxide, 

water damage‖ 

(Harmo et al., 

2005) 

3.8 out 

of 5 

(highest 

rating 

among 

robotic 

scenario

s) 

No. An extensive amount 

of sensors would be 

required throughout the 

apartment. A robot would 

not be required. This is a 

typical smart home scenario 

with focus on monitoring. It 

is also unlikely that this 

scenario would benefit 

substantially from the SRS 

learning capabilities. 

However, a scaled down 

version would come close 

to scenario 1.4 in Table 24. 

Therefore, no need to be 

considered separately. 

No.  

Scenario B from 

literature review: 

―Remotely monitor 

loss of autonomy 

and the patient‘s 

abilities in 

everyday life‖ 

(Boissy et al., 

2007) 

No 

rating 

(qualitat

ive 

study) 

No. An extensive amount 

of sensors would be 

required throughout the 

apartment. A robot would 

not be required. This is a 

typical smart home scenario 

with focus on monitoring. It 

is also unlikely that this 

scenario would benefit 

substantially from the SRS 

learning capabilities. 

No.  
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Scenario C from 

literature review: 

Supervision of 

patients after they 

left hospital, e.g. 

remote visits by 

healthcare 

professionals and 

doctors, follow-up 

with the family, 

monitoring of 

injuries (Boissy et 

al., 2007; 

Faucounau et al., 

2009) 

No 

rating 

(qualitat

ive 

study) 

in one 

study, 

80% 

―yes‖ 

response

s in 

other 

study 

Yes. This is another 

application case of the 

preliminary SRS scenario 

2.1 ―day monitoring‖ (see 

page 105) and also related 

to scenario 13 ―video call‖ 

(see page 99) 

Yes.  Yes. 

Scenario D from 

literature review: 

―Cognitive 

stimulation 

program‖ 

(Faucounau et al., 

2009) 

93.3% 

―yes‖ 

response

s 

No. This is the topic of 

dedicated research projects 

and requires very different 

approaches than a semi-

autonomous teleoperated 

robot.  

n/a  

Scenario E from 

literature review: 

―Automatic help 

call‖ (Faucounau et 

al., 2009) 

93.3% 

―yes‖ 

response

s 

To some degree (no 

automatic help call but 

assistance during a manual 

help call). Robotic 

assistance in an emergency 

call would have to be 

largely be under human 

control by the teleoperator 

(therefore it would not 

benefit from learning). 

Applications could range 

from opening a door to 

bringing medicine or 

checking the health status.  

A scaled-down 

version without 

automatic calling 

(which would 

require 

sophisticated 

sensors in the 

home) could be a 

variation of the 

fetch-carry 

scenario 

combined with 

video 

communication. 

Yes. But can 

be derived 

from fetch and 

carry scenario. 

Scenario F from 

literature review: 

―Abnormal 

positions detection‖ 

(Faucounau et al., 

2009) 

93.3% 

―yes‖ 

response

s 

No. Detection and 

interpretation of body 

postures (e.g. in case of a 

fall) would be a dedicated 

research project of its own. 

Also, it seems more 

suitable for smart homes 

than a robot. 

No.  

 

The scenarios in the tables were derived from demands and everyday life difficulties of 

potential future users (elderly and family caregivers). The assessment leads to the 

conclusion that 21 out of the 31 scenarios (excluding preliminary SRS scenarios as they 

are near-duplicates of surveyed scenarios) would be within the SRS concept. This 

shows the wide reach and high future potential of the SRS concept. When looking at 

feasibility for implementation with the available robotic platform, 11 scenarios remain 

which could be achievable or partially achievable: 
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1. ―Fall‖: assistance in case of falling (e.g. emergency call, teleoperation). 

7. ―Difficult objects‖: Robot fetches objects difficult to reach (e.g. high on shelf 

or on the floor). 

8. ―Electronics‖: Robot helps operating electronic devices like TV. 

12. ―Fetch and carry‖: Robot fetches objects (e.g. a drink when in bed). 

13. ―Video call‖: Robot establishes video call with family and friends. 

14. ―Get up‖: Robot helps to get up from chair or bed, e.g. by offering an arm. 

15. ―Tidy up room‖: Robot brings objects in the apartment back to where they 

belong. 

16. ―Heavy objects‖: Robot fetches and carries heavy objects for the elderly 

person. 

22. ―Cooking‖: Robot cooks meal. 

Scenario C from literature review: Supervision of patients after they left hospital, 

e.g. remote visits by healthcare professionals and doc-tors, follow-up with the 

family, monitoring of injuries (Boissy et al., 2007; Faucounau et al., 2009). 

Scenario E from literature review: ―Automatic help call‖ (Faucounau et al., 

2009). 

The scenario assessment revealed that many of the scenarios within scope of SRS and 

feasible with the robotic demonstrator either build upon the fetch and carry scenario or 

are largely covered by it. Since fetch and carry was also rated highly by the prospective 

users, it is therefore defined as the main scenario of the SRS project that other scenarios 

will build upon. The scenario revision leads to the following new list of scenarios which 

might be implemented in the SRS project within the priority order listed. 

The following two scenarios are considered first priority scenarios (base scenarios) 

since they are key to achieving a large number of further scenarios feasible with the 

robotic demonstration platform. They ensure that the base functionality of a 

manipulating semi-autonomous teleoperable robot like SRS is available. This base 

functionality is then taken a step further in subsequent second-priority scenarios. The 

functionality is varied and will be subject to learning algorithms for increasing the 

spectrum of robotic applications and adapting the robot to the local context. 

Fetch and carry: By implementing this scenario SRS‘s semi-autonomous 

navigation and object manipulation can be demonstrated. In a wider sense, this 

scenario can be considered semi-autonomous manipulation in general, i.e. also 

including associated manipulation tasks like opening a fridge or door. Covered 

by this scenario and the subsequent ―video communication‖ scenario with no 

further development effort is the former ―day monitoring‖ scenario as it only 

involved a call and navigation in the apartment. 

Video communication: This can be regarded as an independent scenario but is also 

necessary in order to realize other scenarios because communication is necessary 

during manipulation tasks. The functionality includes face-to-face 

communication through an interaction device as well as availability of the 

robot‘s own cameras. Video communication can be used for checking the health 

status of the elderly person remotely by the family members or for 

telesurveillance or remote doctor visits. It could also be used as a scaled-down 
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version of scenario 8 (robot helps operating electronic devices like TV or 

phone). For example, the elderly person could direct a family member to a room 

so the robot‘s camera sees the TV screen‘s content and the elderly person could 

hold the TV remote in the camera‘s field of view. The remote operator could 

then tell the elderly person which buttons to press to solve the problem. Or cable 

connections could be checked or the status of a telephone display. In other 

scenarios, video communication will be a necessary supporting scenario to 

converse with the elderly person during teleoperation because the elderly person 

needs to know what is happening (e.g. why does the robot move around in the 

apartment now) and because the elderly person needs to give advice (e.g. where 

to find a certain object).  

Once the base scenarios are implemented (first priority), the focus will turn to following 

second priority scenarios which can be realized with moderate modifications:  

Emergency assistance: The elderly person places an emergency call (e.g. in case of 

a fall) using a device carried on the body and a teleoperator uses video calling 

and robot navigation, e.g. to assess the health status and type of injury, to calm 

down the elderly person, or to make the elderly person keep talking in case of an 

instable health condition. The operator can also use fetch-carry, e.g. to bring  a 

glass of water. Initially, the position of the elderly person will be determined 

either by the remote operator searching in the apartment using the robot or by 

the elderly person indicating the current position, e.g. through video or audio 

calling or entering it in a UI. In the future, it could be extended to use 

localization through wireless LAN signal strength measurement as the 

development (integration of localization technology is out of the scope of the 

SRS project and subject to other research projects).  

Prepare food: This scenario represents an action sequence of consecutive fetching 

tasks that remains stable across occasions (e.g. putting away shopped goods 

from a box varies with different objects on each occasion and is therefore more 

challenging). It is necessary to implement this scenario in order to demonstrate 

SRS‘s ability to learn fetch-carry procedures (action sequences) autonomously. 

This is also the reason why its implementation priority is higher although it was 

ranked lower in the user survey than some of the subsequent scenarios.  

Fetch and carry difficult objects: For elderly people, objects low on the ground 

and high up are often difficult to reach (approx. lower than 0.5 m or higher than 

1.50 m). Also, heavy objects can be problematic (approx. >3kg). Reaching and 

carrying such objects is a key benefit of a manipulating in-home robot. This 

scenario is therefore a suitable showcase for SRS. The prototype hardware has 

certain limitations regarding maximum weight and lowest and highest object that 

can be reached. These limitations have to be determined in detail throughout the 

project as the robotic platform has so far not been used that way. The goal is to 

implement and demonstrate at least one of the three applications (low, high, 

heavy).  
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The following third priority scenarios could be feasible but will be implemented if time 

allows and are treated with lower priority: 

Tidy up: For each object, a user-specifiable standard location can be set and a list of 

previous object locations (where the object was fetched or placed before) is kept 

by the system. The scenario is realized by two functions: (1) The user can 

choose to have a specific object returned to a previous location. (2) SRS can 

scan a scene and autonomously return all recognized objects to their standard 

location. 

Stand up assistance: It is not possible to attach handles to Care-O-bot due to the 

necessary free space for manipulator and tray movement. However, it might be 

possible to attach a strap which a seated elderly person could grasp to be pulled 

up. It needs to be determined if this scenario would be feasible. Challenges are 

e.g. the navigation precision during remote operator control, the grip strength of 

Care-O-bot‘s wheels on various types of floors, or the reach ability of the strap 

in a seated position. If implementation is feasible, this scenario would not 

benefit from learning. It would always rely on a teleoperator. Also, this scenario 

would only assist to stand up but not assist when the elderly person wants to 

walk around the apartment because that would require autonomous adaptation of 

the robot‘s movement speed to a person‘s walking speed. From a technical 

viewpoint, this scenario would only involve semi-autonomous navigation and 

manual navigation. Nevertheless, it would allow the robotic system to help with 

mobility issues not only indirectly (fetch and carry based scenarios), but also in 

direct interaction with the robot. 

The following preliminary scenarios are no longer pursued: 

―Reminder function‖ (2.2) for reasons listed in Table 24 

―Night monitoring with smart home‖ (1.5) for reasons listed in Table 24 

―Setting table‖ (1.2) for reasons listed in Table 24 and because a procedural scenario 

is already included with the ―prepare food‖ scenario. Also, user demand is not 

known for this scenario because the user study only surveyed clearing away 

objects on a table.  

―Shopping management‖ (2.5) for reasons listed in Table 24. Only a scaled-down 

version could be implemented which would be of questionable advantage for the 

user. Also, a procedural scenario for demonstrating SRS‘s procedure learning 

ability is already included with the ―prepare food‖ scenario. 

According to the previous list of scenarios, the subsequent scenario descriptions 

represent goals for SRS development. The final demonstration of the SRS system will 

take place in a standard home or simulated standard home (no smart home, no special 

objects and changes like barcodes or RFID tags on objects). The starting point of the 

demonstration will be after deployment, i.e. the deployment phase will assumed to be 

finished. It is assumed that SRS has undergone the standard process for deployment and 

was taught important objects for its applications scenarios, a room plan for map-based 

navigation, etc. This is because no user interface will be developed for the deployment 
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phase for now within SRS to keep development work in a realistic scope. The focus is 

on everyday use where new objects and action sequences are also still learned.  

12.1. Fetch and Carry + Video Call (Base Scenarios) 

 

    

 

Scenario 

User 

requirements 

explicitly 

accomplished 

Technological 

Background 

Major SRS 

innovations in red 

Usability and 

use acceptance 

Major SRS user 

study  in red 

Elisabeth Baker (84) lies at home in bed 

due to a cold. To check if everything is 

alright, her son Martin initiates a request 

for a remote session from his workplace. 

Elisabeth accepts the request on her 

portable communication device and a 

video communication is established. 

Martin asks if he could do anything for his 

mother.  

R02, R22 

R23 to R32 

Authorization of 

local user for 

remote session 

Video call 

functionality 

Privacy of SRS 

users 

Safety of SRS 

system 

User acceptance 

of private care 

giver and local 

user (elderly) 

Usability of 

local UI for 

elderly 

Elisabeth answers that she feels a bit 

thirsty. Martin therefore wants to fetch a 

bottle of water and a glass from the 

kitchen. He uses a room plan to specify 

that SRS should go to the kitchen.  

Having arrived in the kitchen, Martin 

drives SRS to the specific place where the 

bottle and glass are located. 

R03, R05, 

R06, R09, 

R12, R13 

Navigation by room 

plan. SRS can 

handle unexpected 

situations, such as 

rearranged room  

layout etc 

Usability of UI 

for  private care 

giver 

 

Having arrived in the kitchen, robot 

checks the environment and passes the 

perception to Martin. Martin drives SRS 

to the specific place where the bottle and 

glass are located. 

R02, R05 R08  

Environment 

perception and 

scene interpretation 

SRS indicates by a rectangle that it 

recognizes the bottle. This bottle has 

previously been taught to SRS. However, 

the glass is not indicated to be recognized. 

It is a new glass that SRS has not been 

taught before. 

R19 Recognition of 

previously taught 

objects and user-

friendly indication 

in the user interface 

Object detection in 

complicated scene 

Martin clicks on the bottle and SRS puts it 

on the tray. 

R09, R12, 

R13 

Grasping of 

recognized objects 

Because the glass is not recognized, R09, R12, User-assisted 3D 
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Martin switches to user-assisted grasping 

mode. From a library of 3D object models, 

Martin selects from the category ―glasses‖ 

a cylinder-shaped glass similar to the one 

to be grasped. He adjusts its shape (height, 

width, position) so that it matches what he 

sees on the video picture. He then clicks 

―GO‖ and SRS grasps the object and puts 

it next to the glass on its tray.  

R13 object model 

approach for 

teaching the robot 

grasping of objects 

Having finished the grasping, SRS asks 

Martin if this object should be saved for 

future grasping. SRS suggests to save it in 

the category ―glasses‖. Martin confirms 

and assigns a name: ―long glass‖.  

R18 Teaching of new 

objects remotely 

Martin directs SRS back to the bedroom 

of his mother. While SRS drives back, 

Elisabeth asks Martin what he is doing 

and why it takes so long. Martin speaks 

with his mother telling her that SRS will 

be there soon. 

R03, R05, 

R06, R22 

Simultaneous video 

calling and 

teleoperation 

User acceptance 

study, trust 

association 

between robot 

and private care 

giver 

 

Usability of 

local UI for 

elderly 

Martin and his mother agree to end the 

conversation and speak again tomorrow. 

After ending the call, SRS autonomously 

drives back to its charging place. 

R22 Navigation by room 

plan 

Next day: Martin calls again and again 

wants to get his mother a glass and bottle. 

Today, Martin can just click on the glass 

to grasp it.  

R02, R19, 

R09, R12, 

R13 

SRS learning 

capability  

 

However, today grasping the bottle fails 

even though this is an object taught to 

SRS. There are many other objects in the 

scene. Martin uses the ―reduce search 

space‖ approach and SRS successfully 

grasps the bottle. 

R09 ―Reduce search 

space‖ approach to 

enhance chance for 

successful object 

recognition 

Usability of UI 

for private care 

giver 

 

12.2. Emergency Assistance 

     

Scenario 

User 

requirements 

explicitly 

accomplished 

Technological 

Background 

Major SRS 

innovations in red 

Usability and 

use acceptance 

Major SRS user 

study  in red 

Elisabeth Baker (84) watches TV. 

In the commercial break, she 

R14  User acceptance 

study on 
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wants to go to the bathroom but 

falls on her way, unable to get up 

again.  

scenario, 

With a device she always carries 

attached to her belt, Elisabeth 

presses a button ―emergency‖.  

R14 Implementation of 

an emergency 

device 

Usability of 

local interface 

for elderly 

Right away, a call is placed to her 

son and daughter as well as to the 

24-hour teleassistance center.  

R16 

R23 to R32 

Multi-user system 

implementation 

 

The device asks Elisabeth for her 

current position and she selects the 

room from a list.  

R15 Localization of 

elderly person: 

Development of 

localization 

technology is not 

within the scope of 

SRS. Localization 

will be achieved 

through manual 

position indication 

by the elderly user 

in the device‘s UI, 

or alternatively, in 

spoken form during 

the video call, or by 

the operator 

navigating the robot 

and searching. 

Usability of 

local interface 

for elderly 

SRS starts moving from its 

charging station to the room where 

Elisabeth fell. 

R03, R04, R05 Autonomous 

navigation. SRS 

can handle 

unexpected 

situations, such as 

rearranged room  

layout etc 

 

The 24-hour center first accepts 

the call. Through SRS‘s camera, 

Claudia, the teleoperator, can see 

Elisabeth on the floor and asks 

what happened. She uses manual 

navigation to further drive the 

robot to the place where Elisabeth 

lies and to point the robot‘s 

camera more downwards. 

R02, R22, R06 Video calling 

Robot camera 

transmission 

Manual navigation 

and camera 

perspective control 

User acceptance 

study, 

Privacy of SRS 

users 

 

Then Martin, Elisabeth‘s son joins 

the remote session.  

R02, R22 Multicast video 

streaming to several 

users 

simultaneously 

 

Because Elisabeth can no longer 

move her legs due to strong pain, 

the three decide to call an 

ambulance. Martin logs off to 

come over in person and Claudia 

from the 24-hour service keeps 

talking to Elisabeth. 

R02, R22  User acceptance 

study, 

physiological 

support in case 

of emergency 
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The ambulance arrives before 

Martin and rings the door bell. As 

Elisabeth cannot move, the 

teleoperator navigates SRS to the 

door to open it.  

 

R03, R04, R05, 

R06 

Semi-autonomous 

navigation by room 

plan  

 

SRS fails to find a suitable 

grasping point. Claudia tries to use 

user-assisted grasping mode (3D 

model approach) but it fails too. 

Therefore, she changes to 

professional manual mode and 

uses the force-feedback device to 

open the door. The ambulance 

personnel enters and helps 

Elisabeth. 

 Force-feedback 

based or kinect 

based advanced 

manual 

manipulation 

 

 

12.3. Preparing Food 

              

Scenario 

User 

requirements 

explicitly 

accomplished 

Technological 

Background 

Major SRS 

innovations in red 

Usability 

and use 

acceptance 

Major SRS 

user study  in 

red 

Because Elisabeth Baker (84) 

recently neglected to eat, 

stating she has no appetite, she 

and her son Martin have 

agreed that Martin would 

prepare lunch for her daily for 

a while and they would have a 

chat while he does it. 

Therefore, Martin today during 

his lunch break at work calls 

his mother. Elisabeth accepts 

the call and they talk about 

how her day went. Martin asks 

her what she would like to eat 

and Elisabeth chooses pasta.  

R02, R22 

R23 to R32 

Authorization of 

local user for 

remote session 

Video call 

functionality 

User 

acceptance of 

the scenario 

 

During the conversation, R05, R06, R03 Remote execution Usability of 
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Martin directs SRS to the 

kitchen. Through SRS he 

opens the microwave oven, 

then the fridge, fetches the 

pasta microwave meal 

package, puts in the 

microwave, closes fridge and 

microwave oven, turns on the 

microwave by setting it to 5 

min, fetches some water and 

puts it on the table, and after 5 

min fetches the food and 

places it on the table. 

of a sequence of 

fetch-and-carry 

tasks 

UI for  

private care 

giver 

 

At the end of the process, 

Martin receives a message 

from SRS notifying him that a 

similar action sequence as 

today has been carried out 2 

times before. SRS displays the 

recognized sequence and asks 

if it should be saved for future 

autonomous execution: 

1. Open microwave 

2. … 

16. Place object pasta 

microwave meal on living 

room table. 

R18, R19 SRS self-learning 

mechanism of 

action sequences 

(learning from 

semi-autonomous 

operation) 

Martin is also given the option 

to edit the action sequence 

before saving it. E.g. he can 

shorten it, delete elements, or 

define variable elements that 

SRS should ask for before 

executing the sequence. Martin 

thinks to himself ―This is nice, 

so next time I can fully focus 

on my conversation with Mum 

and I will simply wait for SRS 

to finish preparing the meal, 

only intervening in case SRS 

encounters a problem.‖  

Martin cuts the segment 

―Fetch object water bottle; 

bring to location living room 

table‖ because his mother 

often has some water sitting 

there already. Also, Martin 

sets the sequence object pasta 

microwave meal a variable 

object so SRS will next time 

R18, R19 User editing of 

action sequences 
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ask what kind of food to 

prepare. 

Next day: Martin again calls 

his mother. However, today, 

SRS prepares the meal 

autonomously and Martin and 

his mother chat on how her 

day has been. 

R02, R22, R19 SRS learning 

capability 

 

12.4. Fetching and Carrying of Difficult Objects 

   

Scenario 

User 

requirements 

explicitly 

accomplished 

Technological 

Background 

Major SRS 

innovations in 

red 

Usability and 

user 

acceptance 

Major SRS 

user study  in 

red 

Francesco Rossi (78) is mentally 

still quite fit. However, he does 

not feel safe climbing a ladder 

and has fallen before. He has an 

SRS system to help him with 

difficult objects. Since he has no 

cognitive deteriorations, he 

usually handles SRS himself, 

only falling back to a 

teleoperator in case it fails to 

execute an interaction with SRS. 

R01, R02, R10  User 

acceptance of 

the scenario 

Francesco wants to find some 

information in an old book 

located on a high shelf. He uses 

his interaction device to 

navigate SRS by map to the 

shelf. 

R05, R11 Semi-

autonomous 

navigation by 

room plan, 

system usage by 

elderly person 

themselves 

(demonstrating 

usability for 

elderly) 

Usability of 

local UI for 

elderly 

Since Francesco knows that SRS R09, R11  Usability of 
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has never before seen this 

object, he switches to 3D object 

model approach of grasping. 

However, after several failed 

attempts, he gives up (the book 

is surrounded by other books 

causing problems with the 

collision-free path planning for 

the arm). 

local UI for 

elderly 

Recognizing the failed attempts, 

SRS suggests to forward the 

interaction request to Gianni, his 

son. Francesco agrees. Gianni 

does not answer however, so 

SRS suggests forwarding the 

interaction request to the 24-

hour service. Francesco agrees. 

R02, R33 Call priority 

chain function 

User 

acceptance of 

the scenario 

Claudia from the 24-hour 

service answers the call and sees 

on her screen the steps that lead 

SRS to suggest call him (failed 

manipulation attempts). She 

greets Francesco and asks him 

to explain what he would like to 

do. Francesco explains it and 

shows her the book. 

R22 Video call 

function 

Usability of 

local UI for 

elderly 

Claudia uses the professional 

manual mode with the force-

feedback interaction device to 

grasp the book, moving aside 

the other books. 

R11 Force-feedback 

or kinect based 

advanced manual 

manipulation 

 

Knowing that Francesco will 

later want to return the book on 

his own, Claudia teaches SRS 

the book by the ―rotate-on-

gripper‖ approach. Francesco 

says thank you and the two 

agree to end the remote session. 

R18, R22 Rotate-on-gripper 

approach for 

teaching objects 

 

Francesco searches the book and 

finds what he was looking for. 

He now uses the standard semi-

autonomous grasping mode to 

return the book. He simply taps 

the object on his device (it is 

highlighted by a rectangle) and 

places it back on the shelf by 

tapping the desired place on the 

shelf. 

R11, R13, R19 Demonstration of 

SRS handling the 

object taught 
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13. Conclusions  

Results collected from the user requirement study draw a picture for the SRS in which: 

- Frail elderly people with normal cognitive aging or mild cognitive impairment, 

family caregivers and 24 hours teleassistance operators are going to be the direct 

users of the system; professional caregivers and health professionals can add their 

expertise with frail elderly people to the project; and other indirect users, such as 

people visiting the house of the elderly person and eventually interacting with the 

robot, should also be taken into account. 

- Environmental constrains, such as narrow, limited spaces to maneuver with the 

robot or limited experience with home technologies, must be taken into account. 

- Activities of daily-living related to mobility difficulties and housekeeping tasks are 

the most relevant for our sample. Unexpected, emergency situations, such as those 

related to risk of falling, were also high rated and, according to the participants in 

the survey, can be implemented through a semi-autonomous service robot. 

- Privacy and related issues are also relevant according to data collected. The system 

should provide feedback to local users about their activities and, eventually, about 

the remote operator driving the system. 

According to these results, we have elaborated a list of user requirements, clustered into 

groups according to their type: user-group specifications, environment specificities, 

activities of daily living (involving reaching and/or carrying objects, emergency 

situations, complex housekeeping tasks, memory and social contact) and, finally, 

requirements about privacy and safety issues. We have prioritization of the user 

requirements developed, showing that user-group specifications and privacy – safety 

requirements are high priority requirements according to results collected in our 

research, whereas requirements referring to environment and daily life activities are 

medium to high priority. For environmental requirements, R03 was rated as high 

priority, pointing to the importance of being able to maneuver in narrow spaces, since 

usually elderly lives in small apartments full of furniture. For requirements related to 

activities of daily living, high priority requirements are those referred to fetch and bring 

objects and emergency situations. Finally, requirements were analyzed in terms of 

usability and acceptability, showing a strong relation between needs and desires 

reflected in user requirements and both concepts. Usability issues are being studied and 

developed in WP2 ―User Interaction Study of Remotely-Controlled Service Robots‖ 

and acceptability of the assumptions and technologies developed in the course of the 

project in real-life contexts is being tested in WP6 ―Proof of Concept and SRS User 

Evaluation‖  

Complementarily, four scenarios have been selected according to data collected (i.e. 

including and bring objects and emergency situations classified as high priority issues in 

the requirement prioritization process), but also taking into account the scope of the 

project and their related workload. These scenarios include fetch and carry regular and 
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difficult objects, emergency assistance and preparing food. With this scenarios, we 

cover a wide scope of requirements emerged for our analysis, including difficulties with 

mobility issues, specific housekeeping activities and fear of falling, as well as 

possibilities for social interaction using the technology to be developed within the 

project. The technological specifications involved in these scenarios are detailed in 

deliverable 1.3. 

In accordance with the iterative process described in Section 4, this deliverable provides 

a starting point for the design of the system. Further versions of user requirements and 

upcoming revisions of SRS scenarios have to be developed and refined within the 

project and included in future versions of this document. 
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Appendix 1. Pathologies and problems affecting elderly people. 

 

Motor Domain 

Degenerative 

Joint Disease 

Also known as osteoarthritis or degenerative arthritis, it‘s a type of 

arthritis that significantly restricts movement in joints, due to an 

inflammation, breakdown and eventual loss of the cartilage of the 

joints. It‘s the most common type among the over 100 different 

types of arthritis conditions. People suffering from this pathology 

usually experience difficulties in getting up after having been 

sitting down for a long period of time, and get easily very tired. 

The body part typically damaged are the hands, feet, spine, and 

large weight-bearing joints, such as the hips and knees. 

Rheumatoid 

Arthritis 

Chronic, systemic inflammatory disorder mainly attacking synovial 

joints, but that may affect many tissues and organs. Two to three 

times more common in women than in men. Generally occurs 

between the ages of 40 and 60. It gets chronic in the elderly. It can 

imply a systemic permeation in the shape of joint breakage, 

physical deformation of the bones. It can affect mouth, blood, 

kidneys and lungs, and it can lead to skin diseases (rheumatoid 

nodules), and dryness of skin and mucous membranes.  

Arthrosis 

It is a disease that affects the articular cartilage and generates pain, 

rigidity and functional inability. Often present at the cervical and 

lumbar column levels, it‘s a pathology that can affect shoulder and 

finger joints -on the joint of the thumb finger root- as well, hip, 

knee, and joint where the thumb toe links to the foot (presence of 

arthrosis in other area of the body is rare). Frequency of the disease 

increases with age (mainly, after the 50s), although it is not a 

disease inherent to the ageing of the joints.   

Hip Fracture 

It typical refers to four proximal femur bone fractures: femoral 

head fracture, femoral neck fracture, intertrochanteric fracture, 

subtrochanteric fracture.  

 Due to the aging process, bones are more susceptible to a fracture.  

The number of accidents rise up to 3% in people older than 80. 

Surgery to repair a hip fracture is usually very effective, although 

recovery often requires time. 
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Motor Domain 

Osteoporosis 

It‘s one of the most common indirect causes of disability due to 

fractures and lesions derived from falls. Osteoporosis causes bones 

to become fragile and, therefore, more likely to break. If not 

prevented, or if left untreated, osteoporosis can progress painlessly 

until a bone breaks. Although any bone can be affected, bones 

fractures due to osteoporosis typically occur in the hip, spine, and 

wrist.  

Parkinson‘s 

Parkinson's disease (also known as Parkinson's, Parkinson disease 

or PD) is a degenerative disorder of the central nervous system that 

often impairs individual‘s motor skills. It typically causes tremor, 

rigidity, bradychinesia (a slowing of physical movement), akinesia 

(loss of physical movement) and postural instability. When 

affecting speech, Parkinson‘s causes hypophonia (soft speech), 

monotonic speech (speech quality tends to be soft, hoarse, and 

monotonous), festinating speech, i.e. excessively rapid, soft, 

poorly-intelligible speech.  

Related cognition, mood and behavior problems are: slowed 

cognitive speed, depression, anxiety, apathy. 

 

Seeing 

Cataract 

Also known as opacity of the lens, cataracts are a very common 

visual problem in older adults that may appear as a blurred vision 

that makes reading difficult.  

Around half of those over the age 65 have some cataract 

development, however nowadays easily fixed through surgery. 

Glaucoma 

Group of eye diseases that gradually steal sight without warning.  

Loss of sight is caused by damage to the optic nerve. It may evolve 

to a loss of central vision with acute pain in the eye or with 

systemic symptoms (conditions that make the differential diagnosis 

more complicated). 

At present there is no cure for glaucoma. However, medication or 

surgery can slow or prevent further vision loss. If it is left 

untreated, it can cause total blindness. 
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Seeing 

Macular 

degeneration 

Often called AMD or ARMD, age-related macular degeneration is 

a lesion or decomposition of the macula, the part of the retina 

responsible for the sharp, central vision needed to read or drive. It 

is the centre of the inner lining of the eye, where the light rays are 

gathered when focused by the cornea and the crystalline lens.  

Degeneration usually produces a slow, painless loss of vision. 

Perception of shadowy areas in central vision or unusually fuzzy or 

distorted vision are typical signs of its beginning Even if it not 

brings to total blindness, it represents an important impairment in 

daily life, since it may  impair reading or working unless special 

optic devices for reduced vision are used. 

Presbyopia 

Presbyopia is a health condition where the eye exhibits a 

progressively diminished ability to focus on near objects with age. 

Presbyopia is a symptom caused by the natural course of aging. 

The first symptoms are usually first noticed between the ages of 

40-50.  

 

Hearing 

Tinnitus 

One of the frequent pathology of auditory function in the elderly 

and it is represented by a constant perception of sound in the 

absence of corresponding external sound (buzzing, softly singings 

or little bells). It can be caused by small abnormalities in blood 

flow reaching the ear. 

Presbicusis 

Loss of ability to discriminate between medium and high frequency 

sounds can either mask peripherical sounds or make difficult the 

detection of a concomitant tinnitus. Mainly, the variance in 

presbicusis is due to accumulated noise-induced hearing damage. 

Chronic 

sinusitis 

Chronic sinusitis is the most common chronic complaint of elderly 

people, and it is characterized by post-nasal dryness, cough and 

headaches. 

 

Cognition 

http://www.allaboutvision.com/definition.php?defID=289
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Cognition 

Episodic 

memory 

Episodic memory is the memory for autobiographic events that can 

be explicitly stated and it is especially impaired in normal aging. 

According to Naveh-Benjamin et al. [Naveh-Benjamin, Hussai, 

Guez and Bar-On, 2003], these changes would be related to the 

difficulty in creating and retrieving links between single units of 

information; older adults seem to show less of a deficit when the 

components of the episodes are already connected in memory, 

which facilitates their encoding and retrieval. 

 

Working 

Memory 

Memory system devoted to temporary storage and manipulation of 

information (in other words, the capacity for maintaining some 

information and mentally operate with it at the same time), which is 

assumed to be necessary for a wide range of complex cognitive 

abilities [Hawthorn, 2000]. This decline has general implications 

for intellectual and cognitive functioning. 

 

Language 

As far as language is concerned, a very common failure in word 

expression that elderly individuals may experience is the ―tip-of-

the-tongue‖ phenomenon, being unable to express a word which a 

person is convinced of knowing. Elderly people experience this 

phenomenon much more than younger adults and it affects mainly 

affects the production of people‘s names [Juncos-Rabadán, Facal, 

Rodríguez, & Pereiro, 2010] Some changes on the ability to 

process grammatically complex sentences also happen with aging. 
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Appendix 2. Focus groups script. 

 

Research Goals 

 Elderly health problems and limitations: which? Physical? Cognitive? 

 Understand the environment (work environment of caregivers, living environment of 

elderly and the challenges), expectations, demands 

 Difficult tasks for elderly people: Which? Why? How often do they occur? How long do 

they take? 

 Caregivers: difficult / exhausting tasks, difficulties causing dependency 

 Previous experience with ambient assisted living or robotics? 

 Robot acceptance in general: Would people accept any robot in the home? Can they trust? 

 Idea of remote control: How do elderly feel about  (a) family members, and (b) informal 

caregivers controlling (seeing them, moving objects, etc.)? 

 How do caregivers feel about that? Intrusion? 

 Semi-autonomous / learning operation (give example): How do caregivers feel about this 

SRS innovation? Would they make the effort of logging on and controlling or is this too 

time-consuming and complicated? 

 Acceptance, opinions, improvement ideas, doubts regarding SRS innovations (remote-

control, semi-autonomous operation, learning capability) and possible SRS scenarios 

(cooking, etc.) 

 Psychological dimensions: 

 Privacy and security: How important is privacy to them? Do they see privacy 

and data security issues in the described SRS scenarios? 

 Trust: Can they trust SRS after knowing what it does? With remote control? Do 

they trust that it would do no harm? 

 Social implications: Would they consider to have social contact through 

technology or rather only technology helping with difficult tasks? Would it be 

important to them that they can communicate with the remote operator? Are 

there aspects about SRS which could be embarrassing (e.g. when remote user 

logs on)?  

Preparation 

Materials required: 

 Printouts of informed consent 

 Watch 

 Paper and pens 

 Drinks (prepare in advance) 

Complementary materials: 

 Name tags 

 Incentives 

 Video camera 

 Flipchart with paper and thick pens 

 Sticky points 

Introduction 

"Hello everyone, welcome to this discussion group. We are (HdM/Ingema/..., researcher‘s 

names). We are part of a research project in which we are thinking about technology that could 
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make life easier for elderly people. We would like to enable elderly people to live in their home 

environment for a longer time without being dependent on other people. Your opinions are 

valuable in order to achieve it.  

We will take some notes along the way to record your thoughts. The first phase will be about 

daily life activities, in the second phase we will speak about some concrete ideas we have, show 

you some pictures, and would like to hear your opinions."  

 Can you please introduce themselves? 

 Explain video recording and reason if applicable. 

 Give incentives if applicable. 

Informed Consent 

All participants sign informed consent. Explain background. 

Start video recording if applicable. 

 

Phase 1: Daily Living 

In this phase, we do not mention the concept of a robot or SRS-specific features.  

Topic 1: Course of a day and difficulties  

Main question 1:  

- Can you please describe the course of their day?  

Main question 2:  

- Which task are more difficult for you in your daily life? 

Complementary questions:  

- Who else has this problem?  

- Why is this difficult for you?  

- How do you currently cope with the tasks you have difficulties with?  

- Do you need any kind of help for coping with this difficulties?  

- Do you feel embarrassed because of these difficulties? 

Topic 2: Age related difficulties 

Main question:  

Ageing causes changes in the human body and living environment (e.g., chronic health 

problems, mobility, cognitive).  

- Which kind of age-related changes do you think are most responsible for your difficulties?  

Complementary questions 1:  

- Have you experienced chronic health problems causing difficulties in daily life?  

- Have you experienced mobility problems causing difficulties in daily life?  

- Have you experienced cognitive impairments (i.e. memory losses) causing difficulties in daily 

life?  

- Have you experienced loneliness / changes in social relationships / changes in family 

relationships causing difficulties in daily life? 

Complementary questions 2:  

- Which kind of age-related changes are easier to cope with?  

- Which causes more stress and annoying emotions? 

Topic 3: The role of technology 

Main question: 

- From your point of view, can technology help you with difficulties in daily life? 

Complementary questions: 

- In your daily life, which kind of technology do you like – dislike? 
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- In your daily life, in which technology do you trust?  

- Could you imagine to have burden related to daily life activities taken from you through some 

technology in a near future? How this technology should be? How do you imagine it? 

- Would you accept assistive technologies, helping you in your daily life activities, if it worked 

well? Why/why not? 

Topic 4: Social matters 

- Apart from age-related physical and mental changes, social relationships also changes with 

age. Has your social contact changed with increasing age? 

- Has your social contact with friends changed with increasing age? Why? How? Could 

technology help you coping with these changes? 

- - Has your social contact with neighbours changed with increasing age? Why? How? Could 

technology help you coping with these changes? 

- Has your social contact with family changed with increasing age? Why? How? Could 

technology help you coping with these changes? 

- If you accept assistive technologies helping you in your daily life, would you mind another 

person helping you with this technology? If yes, which person would you prefer operating with 

this technology: a family member, a friend, a formal caregiver,… 

 

Phase 2: SRS Scenarios  

"We are thinking about technology that can help elderly people in the home. What this 

technology can and cannot do is not yet defined. We would like to collect your thoughts about 

useful things which technology could do for you and have prepared some examples explaining 

possible scenarios.  

These are only possibilities, they are not final. Please tell us whether or not you think they could 

be helpful. If you have other ideas, please tell us about them! We are interested in your honest 

opinion. You may express any doubts and criticism freely." 

Open scenario “machine in the house”  

―Please imagine any kind of technology which could do things for you.‖ 

 What kind of things should it do for you? Why? 

 What kind of technology could that be? 

―Now imagine a machine which can move around in the apartment on wheels. It has an arm and 

a hand.‖ 

 What do you think about such a machine? 

 What kind of things should it do for you? Why? 

At this point, the interviewer may also incorporate ideas previously expressed during the first 

hour of the focus group. The interviewer may invent ―on-the-fly‖ a scenario which could be 

realistic knowing SRS‘s capabilities (and limitations) and which answers some of their 

previously expressed needs. 

Scenario “cooking and drink preparation”  

―What do you think about a machine that could do simple cooking tasks?‖ 

 Which cooking tasks does a caregiver currently carry out for you? Which kind of meals? 

What is important about those meals? How do you like them? What is the preparation 

procedure? 

 Would it be a sufficient help if the machine can only cook simple food such as microwave 

food? 
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 What about drinks? Would this be useful? What kind of drinks do you usually drink / 

prepare? (examples in case they don‘t mention anything: coffee, water, fruit juices) 

Scenario “clean and tidy up rooms”  

―Please imagine a machine that could do cleaning tasks.‖ 

 Which cleaning tasks would be most important for you? (if they don‘t know, examples are: 

floor, windows, dust on surfaces, vacuum cleaning) 

 What is important about how to carry out these tasks (for example it has to be very tidy), 

which instructions would you give a human who should carry out this task? 

 What about tidying up, i.e. bringing objects to their proper place. Which objects are there 

in your environment? Who usually does this job? Please describe the procedure. (examples 

if they don‘t know: from throughout the room, on the floor, a table after lunch).  

Scenario “mobily”  

―Please imagine a machine that can help you standing up when have been sit down for a while.‖ 

 Would you trust the machine in doing it? 

 Would it be relevant in your daily living? 

 In which other situations the machine would be useful in helping you with mobility 

difficulties? 

Scenario "remote control" 

"Current technology isn't that advanced that a machine could do any task by itself. In order be 

able to cover more tasks, we are thinking about a machine that partially relies on the help of 

humans who remotely control it. Please imagine a machine that can do certain things by itself 

and other things only with help of a remote operator." 

Example 1: The machine can bring some objects (e.g. bottles) by itself. Other objects (e.g., a 

book) it does not know how to handle. In this case, it would ask the person in the home if it 

should make contact with a remote operator. This could be a family member or a professional 

caregiver. The remote operator then takes control of the machine to fetch the book, for example 

through a mobile phone with a larger display or through a computer.  

Example 2: The machine wants to bring the person in the home an object. However, it 

encounters an obstacle in the home. It can no longer move because it is stuck. The person at 

home is not mobile or cannot solve the problem. The machine then asks the person at home if it 

may call a family member or a nurse for assistance.  

 What do you think about this scenario?  

 How do you feel about the possibility of remote control?  

 Would you mind remote control by a family member? And by a professional caregiver? 

 Do you see any privacy problems here? For example, would you be afraid that someone 

can see you without your knowledge? Or that people other than the ones authorized could 

use the system? 

 Would you be afraid that the machine could do you harm? Maybe through remote control? 

(trust) 

Free Thinking Phase 

―Having spoken about all these scenarios, are there any other things you would like a machine 

to do for you, which we have not talked about?‖ 

 Which would that be? Why?  

 Have you seen something that inspired you? 
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Demographic Questionnaire 

Age*: ___ years  

Date of birth^*: __________  

Gender: __ Female __ Male   

Date of today*: ____________________ 

Day of the week*: ___________________ 

Name of this place*: _________________ 

Former profession: __________  

Studies: __ High degree __ Medium degree __ 

Basic studies 

Phone number*: ____________________ 

Daily life activities: 

Do you have any difficulty with feeding? 

__ Yes, I have strong difficulties. 

__ I need some help cutting, spreading 

butter, etc. 

__ No. 

Do you have any difficulty with bathing (or 

in shower): 

__ Yes. 

__ No. 

Do you have any difficulty with grooming? 

__ Yes, I need help with personal care. 

__ No, I take care of my hair, teeth, shaving 

and so on. 

Do you have any difficulty with dressing? 

__ Yes. 

__ I need some help but I can do about half 

unaided. 

__ No. 

Do you need any help with bowels? 

__ Yes. 

__ Occasional problems. 

__ No. 

Do you need any help with bladder? 

__ Yes. 

__ Occasional problems. 

__ No. 

Do you need any help with toilet use? 

__ Yes. 

__ I need some help (on and off, dressing, 

wiping). 

__ No. 

Do you have any difficulty when you move 

from bed or from a chair? 

__ Yes, absolutely. 

__ I need major help from others (one or 

two people). 

__ I need minor help. 

__ No 

Do you have any difficulty walking? 

__ Yes. 

__ I use a wheelchair. 

__ I walk with the help of one person. 

__ No. 

Do you have any difficulty climbing stairs? 

__ Yes. 

__ I need help. 

__ No. 

 

Cognition: 

How would rate your memory at the present 

time?  

__ Excellent  __ Very good  

 __ Good  __ Fair   __ 

Poor 

Compared to two years ago, would you say 

your memory is better now, about the same 

or worse now than it was then? 

__ Better  __ Same 

 __ Worse 

Do you know the know the name of the 

current president? 

________________________________ 

Do you know the know the name of the 

president before him or her? 

________________________________ 

What was your mother‘s name? 

________________________________ 
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Appendix 3. Focus groups sketches for scenarios 

 

Mobility 

 

Cooking 
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Fetching things 

 

Remote control 
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Appendix 4. User requirements questionnaire for elderly people. 

 

Part A: Activities 

 

We have collected frequent difficult tasks to carry out in the daily life of elderly persons and we 

came out with a list. We would like you to consider the list and to give your opinion on it. There 

are rating scales consisting of 5 checkboxes. Please mark more related to your current opinions. 

 

Question: How much difficulty do you have with the following activities? 

 

Mobility 

 

A1. Walking 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A2. Getting up (e.g. from a chair or bed) 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A3. Lifting and carrying heavy objects 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A4. Climbing the bathtub or shower 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A5. Fetching things in the apartment (e.g. an object that is located somewhere) 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A6. Reaching objects (e.g. high on a shelf or low on the ground) 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

Which objects did you have (most) difficulties with, if any?  

 _________________________________________ 

    _________________________________________ 
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    _________________________________________ 

 

 

A7. Risk of falling 

I have no difficulties with this  
I have substantial difficulties with 

this  

 

 

A8. Shopping 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

What kind of difficulty, if any?  

 _________________________________________ 

    _________________________________________ 

 

 

Housework 

 

 

A9. Cleaning the windows 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A10. Cleaning the floor (wiping or vacuum cleaning) 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A11. Cooking and preparing food 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A12. Opening bottles, food cans, etc. 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A13. Washing crockery, plates, etc. / loading and unloading dishwasher 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

A14. Clearing away things on a table (e.g. after a meal) 

I can do this on my own without any  I have substantial difficulties with 
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difficulty this  

 

A15. Tidying up a room (bring objects back to their original place) 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A16. Washing clothes 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

Body care 

 

A17. Dressing 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

If you have some difficulties, which clothes are most difficult?  

 _________________________________________ 

    _________________________________________ 

 

 

A18. Bathing and body washing  

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

If you have some difficulties, which parts of the body are most difficult?  

 _________________________________________ 

    _________________________________________ 

 

 

Other 

 

A19. Operating electronic devices (e.g. phone, television, radio, …) 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A20. Taking medications (e.g. time to take pills, eye drops, etc.) 

I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A21. Reading small letters 
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I can do this on my own without any 

difficulty  
I have substantial difficulties with 

this  

 

 

A.22. Forgetfulness 

I have no difficulties with this  
I have substantial difficulties with 

this  

 

 

A23. Loneliness and lack of social contacts (e.g. nobody to share emotions with, nobody to talk 

to) 

I have no difficulties with this  
I have substantial difficulties with 

this  

 

 

A24. We have asked you about a wide range of tasks about mobility, housework, body care and 

others. Which of them are the most upsetting for you? 

 _________________________________________ 

    _________________________________________ 

    _________________________________________ 

    _________________________________________ 

 

 

 

Part B: Technology 

 

We have some ideas on technological solutions to help you with difficulties and would like your 

opinion on these too. Please do not worry whether the suggested technology is realistic in the 

near future. We only want to know if you would be open to the idea if it worked well, so we 

know what we should develop.  

The technology we are thinking about is a machine that can move around in your apartment. It 

has an arm to grab things. It could look similar to this:  

                    
 

 

Optional remote operation 

 



SRS                              Deliverable 1.1 - a                               Due date: 04 Feb 2011 

 
FP7 ICT           Contract No. 247772           1 February 2010 – 31 January 2013            Page 146 of 180 

One problem with these machines is that they are not yet advanced enough to accomplish most 

tasks by themselves. To cover more tasks, an idea of our project is to use a remote operator. This 

could work like this:  

Imagine you need a book but you are in bed and cannot reach it. The machine is not advanced 

and intelligent enough to get the book for you by itself. However, you can call somebody and tell 

him to get the book for you through the machine. Your son takes control of the machine (for 

example through his computer) to fetch the book. This can only happen after you authorise it. 

E.g., you would have to say "YES I ALLOW IT" before. 

Example: 

1.      2.     3. 

 
 

 

For most of the following topics, we kindly ask you to answer two questions. The first question 

is about the task. The second assumes that it would use the remote control function for it. Please 

answer it according to your present or near future needs. 

 

 

Mobility 

 

B1. Walking 

Possible technological assistance: A machine that helps you with walking, for example like on 

the picture. 

 
Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 
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A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B2. Getting up (e.g. from a chair or bed) 

Possible technological assistance: A machine that could help you get up, e.g. by offering an arm 

at which you could drag yourself up.  

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B3. Carrying heavy objects 

Possible technological assistance: A machine that carries heavy things for you in the apartment. 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B4. Climbing the bathtub or shower 

Possible technological assistance: A machine that helps you climbing the bathtub or shower, e.g. 

by offering an arm.  

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B5. Fetching objects in the apartment (e.g., an object that is located somewhere) 

Possible technological assistance: A machine that can move around and bring things to you.  

 
Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 
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B6. Reaching objects (e.g. high on a shelf or low on the ground)  

Possible technological assistance: A machine that can move around in the apartment and bring 

things to you.  

 
Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B7. Danger of falling 

Possible technological assistance: A machine for making emergency calls, e.g. person is on 

floor and can call someone (a relative or a professional service) just by shouting, without having 

to reach the phone. The helping person can then operate the machine remotely to see what 

happened (as on the picture).  

 

 
Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B8. Going shopping 

Possible technological assistance: A delivery service brings groceries to the door, the machine 

opens the door, takes the box of groceries, opens it, puts the groceries in the fridge, cupboard, etc. 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 



SRS                              Deliverable 1.1 - a                               Due date: 04 Feb 2011 

 
FP7 ICT           Contract No. 247772           1 February 2010 – 31 January 2013            Page 149 of 180 

 

Housework 

 

B9 Cleaning the windows 

Possible technological assistance: A machine that cleans the windows for you 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B10 Cleaning the floor 

Possible technological assistance: A machine that wipes and vacuums the floor for you 

 
Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B11 Cooking and preparing food 

Possible technological assistance 1: A machine that cooks meals for you 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 
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B12 Opening bottles, food cans, etc. 

Possible technological assistance: A machine that can open bottles and food cans for you 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B13 Washing crockery, plates, etc. 

Possible technological assistance: A machine that can load and unload the dishwasher 

 
 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B14 Clearing away things on a table (e.g. after a meal) 

Possible technological assistance: A machine that can clear away objects on a table 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B15 Tidying up a room  

Possible technological assistance: A machine that can bring objects in the apartment back to 

where they belong 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B16 Washing clothes 

Possible technological assistance 1: A machine that can wash your clothes, hang them, fold 

them, and put them in the locker 
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Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

Body Care 

 

B17. Dressing  

Possible technological assistance: A machine that can assist you with dressing 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B18. Bathing and body washing  

Possible technological assistance: A machine that can assist you with bathing and body washing 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

Other 

 

B19. Operating electronic devices (e.g., phone, television, radio, …)  

Possible technological assistance: A machine that allows a relative or professional service to 

help with electronic devices through remote operation 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 
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B20. Taking medications  

Possible technological assistance: A machine that reminds you to take medication (e.g. pills, eye 

drops, etc.) 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator could make the 

machine much more useful in this task  
A remote operator would make the 

machine much less useful in this task 

 

 

B21. Reading small letters (e.g. on food packages, medicine leaflets, instructions, books)  

Possible technological assistance: A machine that can read out aloud for you 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

A remote operator would make the 

machine much more useful in this task  
A remote operator could NOT make 

the machine more useful in this task 

 

 

B22a. Forgetfulness. 

Possible technological assistance 1: A machine to remind you of appointments; dates, times for 

your activities, etc. 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

 

 

B22b. Forgetfulness. 

Possible technological assistance 2: A machine that enables you to play board games (e.g. chess) 

with a relative or friend who is at his / her home, in order to stimulate memory process. You 

would sit at your home and your relative or friend would sit at her / his home and the machine 

executes the moves she / he tell to it. 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

 

B23a. Loneliness and lack of contact with people 

Possible technological assistance 1: A machine that can establish a video or telephone 

conversation with your family or friends 

Yes, such a machine could be very 

useful for me   
No, such a machine could not at all 

be useful for me 

 

B23b. Loneliness and lack of contact with people 

Possible technological assistance 2: A machine that talks with you and provides companion by 

conversation 

Yes, such a machine could be very 

useful for me now or in the future  
No, such a machine could not at all 

be useful for me 
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Remote Operation 

 

What do you think about the following statements? 

 

B24. ―I would prefer a remote control instead of a full autonomous machine‖ 

 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

 

B25b. ―I would accept remote control if the operator was close to me (e.g., from my family).‖ 

 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

 

B26. ―I would accept remote control if the operator was a professional service. ― 

 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

 

B27. ―I would like the robot to ask me about who is the operator currently taking the remote 

control of the machine‖ 

 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

 

B28. ―I would like the robot to inform me about the course of its actions, completion of tasks and 

current state‖ 

 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 
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Part C: Subjective Dimensions  

 

C1. How would you feel having at home a machine as outlined previously? 

 

  1       2      3      4       5   

C1_1 Calm  Anxious C1_1 

C1_2 Upset  Pleased C1_2 

C1_3 Proud  Ashamed C1_3 

C1_4 Interested  Indifferent C1_4 

C1_5 Scared  Fearless C1_5 

C1_6 Frustrated  Successful C1_6 

C1_7 Happy  Unhappy C1_7 

C1_8 Hostile  Friendly C1_8 

C1_9 Attentive  Inattentive C1_9 

C1_1

0 
Hopeful  Hopeless 

C1_1

0 

  1       2      3      4       5   

 

 

Please indicate how much you agree with the following statements:  

 

C2. A machine with as outlined previously could be a privacy intrusion (e.g. because somebody 

could see you through the remote operation functionality) 

 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

If you check ―Agree‖ or ―Strongly agree", where do you see potential privacy problems? 

 _________________________________________ 

    _________________________________________ 

 

 

C3. A machine as outlined previously could pose a safety risk (e.g. because malfunctions of the 

robot) 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

If you check ―Agree‖ or ―Strongly agree", where do you see potential security problems? 

 _________________________________________ 

    _________________________________________ 
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C4. I could trust a machine as outlined previously. 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

If you check ―Strongly disagree‖ or ―Disagree‖, what are the reasons you might not trust it? 

 _________________________________________ 

    _________________________________________ 

 

C5. I would feel more independent with a machine as outlined previously. 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

 

C6. I would feel too controlled with a machine as outlined previously. 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

 

C7. Using a machine as outlined previously, my family will be more relaxed and less worrying 

about my well-being. 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

 

C8. Using a machine as outlined previously can help people to enjoy their social life more. 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

 

C9. The place where I live is adequate to use a machine as outlined previously. 

 
Strongly 

agree 
Agree Neutral Disagree 

Strongly 

disagree 

 

If you check ―Strongly disagree‖ or ―Disagree‖, what are the reasons the place where you live 

might not be entirely adequate to use it? 

 _________________________________________ 

    _________________________________________ 

    _________________________________________ 
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C10. What would be important about such a machine should look like?? 

 _________________________________________ 

    _________________________________________ 

    _________________________________________ 

    _________________________________________ 

 

C11. What would be important about how such machine should be easy to use? 

 

 _________________________________________ 

    _________________________________________ 
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Appendix 5. Survey of Technology Use
3
 

  

                                                 
3
 © Marcia J. Scherer, Institute for Matching Person and Technology, Webster  NY, USA. 

http://matchingpersonandtechnology.com. Use authorized by the author. 

http://matchingpersonandtechnology.com/
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Appendix 6. Ethical legistaliton 

 

EU Fundamental Rights 

The European Commission defines the principles of European research ethics through the 

following points
4
: 

· The principle of respect for human dignity 

· The principle of utility 

· The principle of precaution 

· The principle of justice 

Directive 95/46/EC is the reference text, at European level, on the protection of personal data. It 

applies to data processed by automated means (e.g. a computer database of customers) and data 

contained in or intended to be part of non automated filing systems (traditional paper files). It 

sets up a regulatory framework which seeks to strike a balance between a high level of protection 

for the privacy of individuals and the free movement of personal data within the European Union 

(EU). To do so, the Directive sets strict limits on the collection and use of personal data and 

demands that each Member State set up an independent national body responsible for the 

protection of these data. 

This directive defines personal data as ―all information on an identified or identifiable person‖, 

considering an identifiable person as anyone whose identity might be determined, directly or 

indirectly, in particular by means of an identification number or one or several specific elements, 

characteristics of his physical, physiological, mental, economic, cultural or social identity and 

attributes special protection to health data
5
. 

 

On the other hand, the Charter of Fundamental Rights of the European Union (2000/C 364/01) 

aims to make more visible to the Union's citizens the fundamental rights that they already 

enjoyed at the European level. It brings together those rights that are scattered throughout many 

different sources. It includes, without adding new legislation or jurisprudence, the protection of 

personal data, as well as rights in the field of bio-ethics, required by advances in information 

technologies and genetic engineering. Finally, by expressing rights that were at times buried in 

the abundant jurisprudence of the Court of Justice of the European Communities, it responds to 

legitimate demands for transparency and impartiality in the functioning of Community 

administration. The European Charter of Fundamental Rights
6
 states: 

 

Art 3: Right to the integrity of the person 

1. Everyone has the right to respect for his or her physical and mental integrity. 

2. In the fields of medicine and biology, the following must be respected in particular. 

1. The free and informed consent of the person concerned, according to the 

persons. 

2. The prohibition of eugenic practices, in particular those aiming at the selection 

of persons. 

3. The prohibition on making the human body and its parts as such a source of 

financial gain. 

                                                 
4
 http://ec.europa.eu/research/science-society/index.cfm?fuseaction=public.topic&id=366&lang=1  

5
 Directive 95/46/EC. Directive 95/46/EC of the European Parliament and of the Council of 24 October 1995 on the 

protection of individuals with regard to the processing of personal data and on the free movement of such data. 
6
 Charter of Fundamental Rights of The European Union. 2000/C364/01. Official Journal of the European 

Communities 18 December 2000 

http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexplus!prod!DocNumber&lg=en&type_doc=Directive&an_doc=1995&nu_doc=46
http://ec.europa.eu/research/science-society/index.cfm?fuseaction=public.topic&id=366&lang=1
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4. The prohibition of the reproductive cloning of human beings. 

Art. 8: Protection of personal data 

1. Everyone has the right to the protection of personal data concerning him or her. 

2. Such data must be processed fairly for specified purposes and on the basis of law. 

Everyone has the right of access to data which has been collected concerning him or her, 

and the right to have it rectified. 

3. Compliance with these rules shall be subject to control by an independent authority. 

Art. 13: Freedom of the arts and sciences. 

1. The arts and scientific research shall be free of constraint. Academic freedom shall be 

respected.  

The European Directive on the protection of personal data contains a number of key principles 

which must be complied with. Anyone processing personal data must comply with the eight 

enforceable principles of good practice. They say that data must be: 

1. Fairly and lawfully processed. 

2. Processed for limited purposes. 

3. Adequate, relevant and not excessive. 

4. Accurate. 

5. Not kept longer than necessary. 

6. Processed in accordance with the data subject‘s rights. 

7. Secure. 

8. Not transferred to countries without adequate protection. 

 

Research rules as defined by the Seventh Framework Programme  

SRS is a Collaborative Project within the 7
th

 Framework Programme.  For this project a review 

of EU policies and FP7 ethical guidelines has been conducted as planned, with particular 

reference to their corresponding implementation in national policies of Partners concerning the 

research related to human needs and ICT assistive technology.  

The Seventh Framework Programme of the European Commission addressed especially the topic 

of how to introduce the ethical perspective into the working structure of a research consortium, 

by defining three major directions of ethics in scientific and industrial research. For that purpose, 

ethics are defined as: 

 

· An academic discipline. Ethics is the critical study of the norms that guide our 

actions.  

· Practical skills. Ethics is the practical art of knowing how to apply moral 

principles in concrete situations. 

· Value systems. Ethics deals with the core values that guide a person or an 

organisation on the way to its shared vision. 

As stated by Article 6 of the Seventh Framework Programme, and reminded by the guidance for 

ethics in ICT (Ethical Guidelines for undertaking ICT research in FP7, Appendix 5), EU funded 

activities should not contravene fundamental values and rights specified in the Charter of 

Fundamental Rights of the European Union. These principles cover dignity, freedom, equality, 

solidarity, citizens‘ rights and justice.  

Applying for EU funding, researchers should include in their proposal specific tasks or a specific 

work package that explicitly addresses ethical concerns and outlines how ethical issues raised by 

their research will be handled. Following a responsible approach, proposals must comply with 

Article 8 of the European Human Rights Convention. Privacy and autonomy concerns likely to 

be present in their proposal have to be seriously addressed by researchers.  

Since new dangers associated with the process of ICT research can exist, researchers should 

carry out a prior assessment of risk and identification of precautionary actions proportional to the 
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potential risk/harm. Finally, activities supported by the Seventh Framework Programme should 

respect fundamental ethical principles in confronting with main issues like the following: 

• privacy and informed consent, 

• use of animals in ICT research, 

• ICT implants and wearable computing, 

• e-health and genetics, 

• ICT and bio- and nano-electronics. 

In carrying out their project, researcher has to comply with national legislation, European Union 

legislation, international conventions and declarations and to take into account the Opinions of 

the European Group on Ethics. Nonetheless, consideration of ethical issues goes beyond simple 

compliance with current regulations and laws. 

Because of the need to better define the circumstances in which ethical guidelines are still to be 

designed, there is a current increase in the number of EU activities aimed at defining ethical 

guidelines in developing ICT for elderly people. 

ETICA
7
 is a European project looking at emerging technologies and arising ethical issues likely 

to materialize in the next 10 –15 years. The main goal of the project is to make recommendations 

to policy makers on how to address ethical issues in emerging technologies. In the context of 

ETICA, a list of core ethical issues has been proposed:  

• Privacy protection and confidentiality  

• Transparency of the collected data management by the system  

• IT-Security and identity management  

• Risk assessment (Insurance)  

• Delegation of control  

As part of the EU funded project SENIOR
8
, a series of interviews to leading experts on privacy, 

ethics, technology and ageing has been run. Issues like those raised by the Seventh Framework 

Programme policy have been mentioned by all the participants. 

Expert in the field of technology, Sergio Bellucci considered privacy as a very important and 

delicate issue. It is the most important ethical aspect to look at in research on medical ICT use 

and the use of monitoring devices and smart homes. Bellucci recognises that ICT technologies 

not only have many advantages, but many risks as well. He observes that people often lack of 

proper information and this is the main threat to their privacy.  With the goal to increase the 

quality of life, a switch to a very intensive use of assistive technologies will occur in a few years 

from now. Even if, according to him, technology will not replace human care givers, this 

increased production will represent anyway a main ethical problem for projects dealing with 

older people in technological fields. Since older people are not familiar with technology as 

younger generations, they are often unable to give proper consent to participate in research 

studies: they may not understand the topic or the implications of the study, for example. The 

solution Bellucci proposed, therefore, is to educate the elderly and give them the tools they need 

to look after their own privacy issues, ―empowering them they must control these devices, not the 

other way around‖.  

Another participant to those series on interviews, Roberto Tavano seems to agree with Bellucci‘s 

considerations. In Tavano‘s opinion, technology is only a mean of communication that it‘s 

always ―in the hands‖ of the user. However those that can protect their privacy and their identity 

are those that are technologically savvy. AS a consequence, those who are digitally illiterate are 

more vulnerable and open to predators, and elderly people represent still a large part of the 

digitally illiterate population. The privacy problem with assistive technologies is not due to 

technology itself, it‘s rather due to how technology can be used. People must be aware of what is 

                                                 
7
 http://moriarty.tech.dmu.ac.uk:8080/ 

8
 http://seniorproject.eu/ 

http://moriarty.tech.dmu.ac.uk:8080/
http://seniorproject.eu/
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going on in order to be able to make decisions and for this to occur, a tool they use should be an 

easy and intuitive user interface.  

 

 Data storing legislation. 

Research and development in the SRS project will be conducted in United Kingdom, Belgium, 

Italy, Germany, Spain and Austria. Field testing and evaluation will be performed in Donostia-

San Sebastian (Spain) and Milano (Italy). In addition, collection of personal data (i.e. user 

requirement study) and usability testing will also be performed in Stuttgart (Germany). No 

research or transfer of knowledge to non-European countries is planned within the project.  

In this sense, SRS will be compliant with: 

· The Spanish law of Personal Data Protection LOPD 15/1999, which entered into force on 

the 14th of January 2000. This law supersedes the previous LORTAD 5/1992 and 

regulates the procedures required to acquire, store, process, use, hand-over and destruct 

permanent and temporal personal data. 

· The Italian law of Personal Data Protection : Decreto legislativo 30 giugno 2003, n. 196: 

―Codice in materia di protezione dei dati personali‖, published on GU n.174 del 29-7-

2003 - Suppl. Ordinario n.123. As the Spanish law it regulates the procedures required to 

acquire, store, process, use, hand-over and destruct permanent and temporal personal data 

with particular attention on the concept of ―respect of rights, dignity and freedom‖  

· In Germany, the State of Baden-Würrtemberg Law on Data Protection 

(Landesdatenschutzgesetz Baden-Württemberg)  

In addition, the project will incorporate any new legislation appearing during the course of the 

project development in the involved countries or at the European level. Also, the project 

consortium will inform the European Commission, when required, that local, regional or national 

ethics approval has been obtained before research to which it relates is carried out. 

 

European legislation. 

 European Legislation, regulations and conventions
9
  

• Directive 95/46 on the protection of personal data 

• Ethics and EU funded research Council Decision 1513/2002/EC on FP6 

• EU research on ethics in science Council Decision 2002/835/EC adopting a specific 

programme for research, technological development and demonstration: ‗structuring the 

European Research Area‘ (2002–2006) 

• EU Directive on Good Clinical Practice, 2005 (January 2006) 

The Consortium will conform to the rules and legislation
10

   

 

Spanish legislation 

INGEMA will fulfill all the requirements stated by the Spanish Organic Law 15/1999 of 13
th

 

December on the Protection of Personal Data (LOPD 15/1999) [4] that intends to guarantee and 

protect the public liberties and fundamental rights of natural persons, and in particular their 

personal and family privacy, with regard to the processing of personal data.  

This Organic Law shall apply to personal data recorded on a physical support which makes them 

capable of processing and to any type of subsequent use of such data by the public and private 

sectors. 

                                                 
9
 (available at http://ec.europa.eu/research/science-society/page_en.cfm?id=3181) 

10
 available at http://europa.eu.int/comm/research/science-society/ethics/rules_en.html 

http://ec.europa.eu/research/science-society/page_en.cfm?id=3181
http://europa.eu.int/comm/research/science-society/ethics/rules_en.html
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With personal data, the Organic Law means ―any information concerning identified or 

identifiable natural persons‖. Some important information regarding the LOPD 15/1999 that 

applies to SRS: 

 

Art. 4: Quality of the data 

 

1. Personal data may be collected for processing, and undergo such processing, only if they 

are adequate, relevant and not excessive in relation to the scope and the specified, explicit 

and legitimate purposes for which they were obtained. 

2. Personal data shall be erased when they have ceased to be necessary or relevant for the 

purpose for which they were obtained or recorded. 

3. They shall not be kept in a form which permits identification of the data subject for 

longer than necessary for the purposes for which they were obtained or recorded. 

4. Personal data shall be stored in a way which permits the right of access to be exercised, 

unless lawfully erased. 

 

Art. 5: Right of information in the collection of data 

1. Data subjects from who personal data are requested must previously be informed 

explicitly, precisely and unequivocally of the following: 

· The existence of a file of personal data processing operation, the purpose of 

collecting the data, and the recipients of the information. 

· The obligatory or voluntary nature of the reply to the questions put to them. 

· The consequences of obtaining the data or of refusing to provide them. 

· The possibility of exercising rights of access, rectification, erasure and objection 

· The identity and address of the controller or of his representative, if any. 

 

Art. 9: Data security 

1. The controller or, where applicable, the processor shall adopt the technical and 

organizational measures necessary to ensure the security of the personal data and prevent 

their alteration, loss, unauthorized processing or access, having regard to the state of the 

art, the nature of the data stored and the risks to which they are exposed by virtue of 

human action or the physical or natural environment. 

2. No personal data shall be recorded in files which do not meet the conditions laid down by 

rules regarding their integrity and security, as well as the rules governing the processing 

centers, premises, equipment, systems and programs. 

 

Art 10: Duty of secrecy 

1. The controller and any persons involved in any stage of processing personal data shall be 

subject to professional secrecy as regards such data and to the duty to keep them. These 

obligations shall continue even after the end of the relations with the owner of the file, or, 

where applicable, the person responsible for it. 

 

Art. 15: Right of access 

1. The data subject shall have the right to request and obtain free of charge information on 

his personal data subjected to processing, on the origin of such data and on their 

communication or intended communication. 

2. The information may be obtained by simply displaying the data for consultation or by 

indicating the data subjected to processing in writing, or in a copy, fax or photocopy, 

whether certified a true copy or not, in legible and intelligible form, and without using 

keys or codes which require the use of specific devices. 
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Art. 16: Right of rectification or cancellation 

1. The controller shall be obliged to implement the right of rectification or cancellation of 

the data subject within a period of ten days. 

 

MATIA group and INGEMA have been involved in projects with humans from 12 years ago. In 

terms of provision and feedback for ethical consultations, INGEMA as a part of the MATIA 

group has, according to the Spanish law 223/2004 [5] a Research Ethics Committee that has to 

approve all research projects involving human participants. This Ethic Committee was accredited 

by Resolution of the Basque Health Department (BOVP 18th July 1997). This Committee 

guarantees the best quality of social, psychological and public health attention to elderly people 

and the fundamental ethical principles that a Clinical Research on human beings has to have. 

This Committee respects the criteria of Good Clinical Practice in Investigation and Helsinki and 

Oviedo Agreements. Also the studies involving humans are supervised by Ethics Committee of 

Donostia Hospital. 

INGEMA uses the INFOR10.doc when working and collecting data within research projects 

involving humans, covering the Organic Law on Protection of Personal Data (LOPD 15/1999). 

This means, among other, that collected data in the project, due to security issues, will not be 

accessible from the Internet and the people working with the data will have to have a unique 

password to access the database. The database will be sealed from people not involved in the 

project but working at INGEMA. Before testing occurs the participants are clearly informed in 

that, they either are allowed in keeping the equipment or not and has to sign an Informed 

Consent.  

At INGEMA, in order to resolve the problems, a document with Terms and Conditions of Use 

and Privacy Policy has to be redacted and approved by Ethics Committee of this project. This 

document has to be presented to the patient at the same times as Informed consent. This 

document has to fulfill the requirements of Directive 95/46/EC [6] and 97/66/EC [7], about 

Rights and interest of data subjects. Also this document covers the latter concerns to the 

development of the e-Forum on Privacy in information Society
11

, with its experience on best 

practice on the development of privacy enhancing technologies.  

In the project, the name of each participant will be replaced by an identification code. Only those 

people involving in replacing participants names with codes will be able to identify them. This 

information will be kept in a password-protected database, so only the Ingema‘s Principal 

Researcher can access the data. 

 

Italian legislation 

In Italy, the general principles for clinical trials of medical devices are stated by Law 46/97 

(24/2/1997). Clinical trials are in turn subject to approval and supervision by Ethical 

Committees. Institutions that carry out clinical trials must establish their own Ethical Committee, 

according to specific rules as defined by Ministerial Decree 18/3/1998. The Ministry of Health 

recently issued two official clarifications (letters to /3/2005 and letter 14/12/2005) 

recommending all Ethical Committees to stick to following harmonized norms: 

• UNI EN 540: Clinical trials of medical devices for human use (February 1995) 

• UNI EN ISO 14155-1: Clinical investigation of medical devices for human subjects. General 

requirements (November 2005) 

• UNI EN ISO 14155-2: Clinical investigation of medical devices for human subjects. Clinical 

investigation plans (December 2004). 

 

                                                 
11

 www.eprivacy.jrc.it 

http://www.eprivacy.jrc.it/
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German legislation 

Relevant German laws and regulations are: 

· State law on data protection: Landesdatenschutzgesetz Baden-Württemberg 

(http://www.baden-wuerttemberg.datenschutz.de/recht/ldsg/ldsg-inhalt.htm) 

· Law on data protection for teleservices: Gesetz über den Datenschutz bei Telediensten 

TDDSG (http://www.netlaw.de/gesetze/tddsg.htm) 

· Ordinance on consumer protection in the field of telecommunication: 

Telekommunikations-Kundenschutzverordnung TKV 

(http://www.netlaw.de/gesetze/tkv.htm) 

· National transposition of the European anti-discrimination and equal reatment directives: 

Allgemeines Gleichbehandlungsgesetz (http://www.allgemeines-

gleichbehandlungsgesetz.de/) 

· Law on medical rehabilitation and social/economic participation of disabled people: 

Sozialgesetzbuch Neuntes Buch SGBIX – Rehabilitation und Teilhabe behinderter 

Menschen (http://www.gesetze-im-internet.de/bundesrecht/sgb_9/gesamt.pdf) 

· Law on equal treatment of disabled people: Gesetz zur Gleichstellung behinderter 

Menschen (Behindertengleichstellungsgesetz) BGG (http://bundesrecht.juris.de/bgg/) 

· Law on the circulation and use of medical products: Medizinproduktegesetz MPG 

(http://bundesrecht.juris.de/mpg/) and related ordinances. 

· Patient rights in Germany / Charter on patients rights: Charta der Patientenrechte 

(http://www.bmj.bund.de/media/archive/1025.pdf) 

 

In addition, there are several applicable ethical guidelines that emerged from fields that HdM‘s 

research is related to (mainly usability evaluation but the research sometimes has aspects of 

psychological research or market research):  

 

Field Guideline Links 

Usability 

Research 

UPA (Usability 

Professionals‘ 

Association) Code of 

Conduct 

http://www.upassoc.org/about_upa/leaders

hip/CoC_German.pdf 

http://www.upassoc.org/about_upa/leaders

hip/CoC_English.pdf 

Psychology Ethical Guideline of  

DGPs/ BDP (main 

German psychological 

associations) 

http://www.dgps.de/dgps/aufgaben/003.ph

p 

Psychology Overview of further 

ethical guidelines by 

Leibniz-Zentrum für 

Psychologische 

Information und 

Dokumentation (ZPID) 

http://www.zpid.de/redact/category.php?c

at=61 

Online Research Not an official guideline 

but useful ethical 

checklist for online 

research (e.g. for data 

anonymisation, etc.) 

http://kups.ub.uni-

koeln.de/volltexte/2008/2424/ 

http://www.baden-wuerttemberg.datenschutz.de/recht/ldsg/ldsg-inhalt.htm
http://www.netlaw.de/gesetze/tddsg.htm
http://www.netlaw.de/gesetze/tkv.htm
http://www.allgemeines-gleichbehandlungsgesetz.de/
http://www.allgemeines-gleichbehandlungsgesetz.de/
http://www.gesetze-im-internet.de/bundesrecht/sgb_9/gesamt.pdf
http://bundesrecht.juris.de/bgg/
http://bundesrecht.juris.de/mpg/
http://www.bmj.bund.de/media/archive/1025.pdf
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Market and 

Social Research 

International Chamber of 

Commerce (ICC) / 

Esomar International 

Code on Market and 

Social Research 

http://www.iccwbo.org/uploadedFiles/ICC

/policy/marketing/Statements/ICCESOM

AR_Code_German.pdf 

http://www.iccwbo.org/uploadedFiles/ICC

/policy/marketing/Statements/ICCESOM

AR_Code_English.pdf 

 

As far as the collection of personal data is concerned, HdM is follows the mentioned legislations 

and guidelines, most notably the data protections laws and the UPA Code of Conduct. HdM 

further applies the data protection procedure outlined in the present document and in the 

informed consent created by the partners ING, FDG, HDM, and HP.  

In Germany, approvals for studies from an ethical committee are only required for studies within 

the medical sector, for example if drugs are administered. Infusion or administration of drugs to 

participants of any kind will under no circumstances takes place in the SRS project. HdM 

nevertheless has forwarded detailed information on the SRS project and the studies carried out 

and planned by HdM to the local ethical committee (Ethik-Kommission der Landesärztekammer 

Baden-Württemberg). This is an external committee; HdM has no internal ethical committee as it 

is neither required nor intended by law (HdM has no medical department). In the answer from 

the ethical committee, the committee denies HdM‘s request for an ethical review. In a follow-up 

letter the committee details: ―We have reviewed these documents and would like to inform you 

that in Germany, ethical approvals are only required for clinical trials according to German 

Medicines Law or Medical Devices Law. In addition, only for physicians, ethical approvals are 

required for any other biomedical research or in some of the ―Bundesländer‖ for epidemiologic 

research. Judging from the documents you sent us, the studies carried out and planned by 

Stuttgart Media University within the SRS research project do not fall into that category and thus 

do not require an ethical approval.‖  

The studies carried out by HdM investigate the interface between the human user and the robot 

(e.g. voice, touch screen, joystick, gesture-based interaction). These studies involve evaluation 

methods from the user-centered design toolkit (EN ISO 13407; Sears & Jacko, 2008). Roughly, 

such studies follow the following scheme: Participants are either interviewed only (e.g., on 

which kind of technological device and which features would be useful to them) or they use a 

product (e.g., a touch screen prototype developed by the research team for navigating and 

controlling the robot) and are being asked questions during and after usage (usability test, user 

experience measurement). The goal is always to improve and simplify the devices evaluated and 

their software. If in a study, participants may come into proximity with the robot (which is 

normally not necessary as HdM‘s contribution to SRS is focused on remote control), a dedicated 

person from the research team carrying an emergency-off pushbutton will be present at all times 

to exclude potential harm to participants. Apart from this additional measure, the safety system 

of the robot has been the subject of many years of research. It is designed to stop immediately if 

an obstacle is detected which could be a human being. The research into safety continues in 

several work packages throughout the SRS project and SRS partners Profactor and ACMIT who 

specialize in robot safety along with IPA and Robotnik will collaborate with HdM and give 

counseling on safety procedures in case it should at some point be required to carry out a study 

where participants come into proximity with the robot. 

 

Legislation in other countries with partners involved in the research. 

According to the decision taken in the consortium meeting in Stuttgart, raw data will stay at local 

sites (Ingema, FDCGO, HdM). Other partners in the consortium will have access to analyzed 
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results and reports, so description of legislation in other countries and analysis of its implications 

will not be required. 

 



SRS                              Deliverable 1.1 - a                               Due date: 04 Feb 2011 

 
FP7 ICT           Contract No. 247772           1 February 2010 – 31 January 2013            Page 170 of 180 

 

Appendix 7. Data protection plan 

 

SRS will meet the objective ―Increased efficiency of care and prolonged independence and 

quality of life of elderly people and their careers, (2009.7.1.a Objective)‖. This is addressed by 

the Project through the implementation of a robotic assistant capable of providing various real-

time assistances to elderly people. In addition, the aim ―Strengthened global position of 

European industry in service robotics for ageing well (2009.7.1.a Objective)‖ will be strongly 

supported in the Project through the development of innovative semi-autonomous robotic 

solution for elderly care. Furthermore, the new knowledge generated in the Project will be 

integrated with two existing service robots from different service robotic sectors as Project 

prototypes. The SRS prototyping is designed to cover all relevant validation aspects, including 

user acceptance, adequate safety, reliability and trust as well as ethical considerations. 

 

According to these objectives, SRS will be targeted at a sector of the population who is very 

sensitive and may become unprotected against abuse or violation of their fundamental rights. For 

that reason SRS will carefully consider the ethical aspects of the project with the aim to ensure at 

every moment and in every situation the adequate protection of the privacy and the personal 

rights of the users. This aim will not only affect the end-users participating in the project, but 

will also consider the ethical aspects relevant for the persons and organisations participating in 

the project and in general the limitations and regulations that must be applied to every project 

activity: research, development, testing and evaluation.  

 

The project will explore methods for helping and/or monitoring elderly adults in daily life 

difficulties and study possible compromises of ethical concern. As a consortium, partners have 

proposed a set of ethical safeguards and disclosure controls to be developed through the whole 

project and coordinated in WP1 and 6. These controls include a critical evaluation of data 

collection to be performed during the whole duration of the project, with a special emphasis 

during the phases of specification, design, testing and evaluation of the prototypes.  

 

The ethical aspects that do affect the project are: 

1. Personal contact details: such as photograph, name, address, phone number, email, and so on.  

2. Functional and health status. 

3. Personal needs help required and living environment. 

4. Context awareness, mobility and user location information: when relevant, it could also be the 

subject of ethical concerns.  

Attending to results collected in user requirement assessment, the project will also manage 

certain personal information regarding prescriptions, appointments, birthdays, etc; that must be 

subject to data protection schemes. 
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The Data Protection Plan applies to both the raw data file received from SRS consortium as well 

as any copies made by the research team, and any new data derived solely or in part from the raw 

data file. The plan also should address how computer output derived from the data will be kept 

secure. This applies to all computer output, not only direct data listings of the file. The 

fundamental goal of the protections outlined in this plan is to prevent persons who are not 

involved in the project from gaining access to the data. 

 

Ingema gave a presentation of the data-protection guidelines described below during the SRS 

Consortium Meeting held in Stuttgart on May 19th, 2010.  Conclusion reached at the end of the 

meeting was that: 

• the Consortium agreed on the data protection plan presented;  

• raw data will stay at local sites (Ingema, FDCGO, HdM), and other partners in the consortium 

will have access for analysis of results and reports. 

• Additional consent sheet asking participants for their consent on usage of photos and videos for 

publication purposes will be elaborated. It will be presented to participants after the test session 

so they will know which material they are giving their consent for.  

 

Informed consent. 

Informed consent is the process by which a participant will be fully informed about the research 

in which he/she is going to participate. It originates from the legal and ethical right the 

participant has to direct what happens to his / her personal data and from the ethical duty of the 

investigator to involve the participant in research. 

Respect for persons requires that participants, to the degree they are capable, be given the 

opportunity to choose what shall or shall not happen to them. This opportunity is provided, when 

adequate standards for informed consent are satisfied. In order to involve a human being as a 

participant in research, the investigator will obtain the legally effective informed consent of the 

participant or the participant's legally authorized representative. 

All investigators within SRS will seek such consent only under circumstances that provide the 

prospective participant or the representative sufficient opportunity to consider whether or not to 

participate and that minimize the possibility of coercion or undue influence. 

The information given to the participant or the representative is given in language 

understandable to the participant or the representative. No informed consent, whether oral or 

written, may include any exculpatory language through which the participant or the 

representative is made to waive or appear to waive any of the participant's legal rights, or 

releases or appears to release the investigator, the sponsor, the institution or its agents from 

liability for negligence. 

Apart from the informed consent, an information letter will be given to the participants in SRS 

researches. The aim of this document is to provide the necessary information about the study in 

order to guarantee that s/he can take the adequate decision about her/his participation on it. The 
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document summarizes the main information with regard to the project: objectives, methods, 

participants, etc..  

Both the informed consent and the information letter were the ones developed for one concrete 

task in WP1. Every time the user participates, he has to sign a new consent. The only difference 

between this consent and others to be presented will be found in the ―Procedure‖ part, which is 

updated with the actions, objectives, etc., required each time. 

 

Example of informed consent 

You have been invited to participate in a study which is part of the research project ―SRS- Multi-

Role Shadow Robotic System for Independent Living‖, financed by the European Commission 

under the 7th  Framework Programme (Grant agreement no.: 247772). We kindly ask that you 

read this consent carefully before deciding whether you want to participate. Please ask the team 

conducting the study any questions that may come to your mind in order to make sure you 

understand all the procedures of the study, for example on the purpose of the study or on words 

you don‘t understand. You may receive a copy of this consent. 

 

Purpose 

The SRS project is focused on the development and prototyping of robotic solutions in domestic 

environments to support elderly people. The challenge of SRS is to address the limitations of 

current robot models in order to support the actual needs of elderly people.  

 

Study participation 

Participation in this study is voluntary. You can leave the study at any stage without being 

penalised. People over 65 years, family members, caregivers, and health professionals have been 

invited to participate.  

 

Procedure 

In this stage of the research, your participation will consist of discussing ideas in a focus group. 

This research methodology is based on groups of 5-10 participants in which some ideas are 

presented about something that we aim to develop. We will ask you about your opinion and 

constructive criticism. This group discussion will be moderated by professionals and last about 

one hour to two hours. The aim is to better understand the elderly people needs in their daily 

living and how technology can help. Thus, these needs can be addressed and may be filled with 

the technology to be developed in this project. At the end of the study you are entitled to receive 

information about the results of the study. 

 

Benefits 

You will not receive any direct benefit for your participation in this study. In any case, the data 

collected in this study might result in a better knowledge and later intervention for elderly 

people.  

 

Risks 

No risk or damage is foreseen during the focus group. 

 

Privacy 

We will record your answers which will not hold any identification of yourself nor it will not be 

possible to identify yourself later on. When someone agrees to participate in the research, they 

are assigned a code and from that moment all personal data are stored under that code. 

Therefore, no one can find out to whom the data belongs. The information will be processed 
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during the analysis of the data and will appear in the project deliverables but only in such a way 

that it will not be possible to identify from whom we received the information, ensuring at every 

moment the compliance with the current European data protection legislation. 

 

The results of this research can be published in scientific magazines or be presented in scientific 

sessions, always guaranteeing complete anonymity. 

 

The authorization for the use and access of the information for the aim of research is totally 

voluntary. If you decide to withdraw your consent later on, we ask you to contact the principal 

researcher of this study and let him know that you are withdrawing from the study. From the 

moment of your withdrawal, your data will not be newly processed in any further phases of the 

research project. All the data will be destroyed five years after the end of the project.  

 

Contact person 

For further information about your rights as a research participant or if you are not satisfied with 

the manner in which this study is being conducted or if you have any questions or sustain any 

injury during the course of the research or experience any adverse reaction to a study procedure, 

please contact the principal researcher: 

 

CONTACT PERSON INFORMATION 

 

Participant‘s Confirmation 

 

I was explained by the researcher the nature of the study I participate in.  

 

   Yes     No 

 

I have had chance to ask as many questions as I needed. 

 

   Yes     No 

 

I fully understand the information supplied regarding the purpose and methods of the study.

  

 

   Yes     No 

 

I am aware that my participation in the study is voluntary and I can stop my cooperation any 

time. 

 

   Yes     No 

 

I knowingly and freely consent to take part in the study in question. I authorize the use of results 

in an anonymous way (according to the current European legislation on processing of personal 

data). 

 

 

Participant‘s name:   ________________________ 

 

 

Date:     ________________________ 
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Participant‘s  signature:  ________________________   

 

 

I declare that I have explained the nature of research to the participant. I also declare to have 

obtained his informed consent for participation in the study. 

 

Date:     ________________________ 

 

Researcher‘s signature ________________________ 

 

 

Data storage and handling processes. 

Much research revolves information about people –their age, functional ability, health, life style– 

drawn from records, scientific tests, surveys and interviews. Sometimes, the information also 

reveals facts about relatives and relationships. These types of information are sensitive and 

private for many people, although attitudes and expectations vary widely. 

The protection of the privacy of participants is a responsibility of all people involved in research 

with human participants. Privacy means that the participant can control the access to personal 

information; he/she decides who has access to the collected data in the future. 

Due to the principle of autonomy, the participants have to be asked for their agreement 

(informed consent) before private information can be collected. It should be also ensured that all 

the persons involved in research work, understand and respect the requirement for 

confidentiality. The participants should be informed about the confidentiality policy that is used 

in the research. 

The privacy plays a role at different levels: 

· Hints to or specific personal information of any participant in publications 

· It should be prevented to reveal the identity of participants in research deliberately 

or inadvertently, without the expressed permission of the participants. 

· Access to data method, data formats, method of archiving (electronic and paper), 

including data handling, data analyses, and research communications.  

· Protection of the privacy within the organization (employers, etc.) throughout the 

whole process like communications, data exchange, presentation of findings, etc. 

· Dissemination of data among partners. 

Furthermore the participants have to be able to control the dissemination of the collected data. 

The investigator is not allowed to circulate information without anonymization. This means that 

only relevant attributes, i.e. gender, age, etc. are retained. Another possibility is to keep the 

identity of the participants, but only with prior consent of those. 

Protection of confidentiality implies informing the participants about what may be done with 

their data (i.e. data sharing). As databases are developed, confidentiality will become 



SRS                              Deliverable 1.1 - a                               Due date: 04 Feb 2011 

 
FP7 ICT           Contract No. 247772           1 February 2010 – 31 January 2013            Page 175 of 180 

increasingly hard to maintain. Simple stripping of the participants name and its replacement with 

a code is no guarantee of complete confidentiality.  

At SRS, original data will be kept at: 

· At INGEMA: INGEMA Paseo de los Pinos 27 bajo, San Sebastián 20018, Spain. 

· At FDGCO: FDGCO, Santa Maria Nascente, Via Capecelatro 66, 20148, Milano, 

Italy 

· At HdM: Hochschule der Medien, Wolframstr. 32, 70191 Stuttgart, Germany 

 

Copies of anonymous data will be kept at: 

· At HdM: Hochschule der Medien, Wolframstr. 32, 70191 Stuttgart, Germany 

 

SRS Research Project and Principal Investigators at these sites are: 

· At INGEMA: Elena Urdaneta, PhD 

· At FDGCO: Dr. Renzo Andrich  

· At HdM: Prof. Michael Burmester  

 

Process of encoding or anonymization. 

Information should be anonymized so that individual identities cannot be revealed. 

Anonymization provides a safeguard against accidental or mischievous release of confidential 

information. There are different ways in which personal data can be modified to conceal 

identities: 

· Coded information contains information, which could readily identify people, but 

their identity is concealed by coding, the key to which is held by members of the research 

team using the information. 

· Anonymized data with links to personal information is anonymized to the research 

team that holds it, but contains coded information, which could be used to identify 

people. The key to the code might be held by the custodians of a larger research database. 

· Unlinked anonymized data contains nothing that has reasonable potential to be 

used by anyone to identify individuals. 

As a minimum anonymized data must not contain any of the following, or codes for the 

following: 

· Name, address, phone/fax. Number, e-mail address, full postcode. 

· Any identifying reference numbers. 

· Photographs. 

· Names of relatives 
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Research has to consider, when designing studies, before passing information to others, and 

before publishing information whether data contain combinations of such information that might 

lead to identification of individuals or very small groups. Within SRS we will follow the 

unlinked anonymized data policy, excluding users having rare diseases and any other identifiers, 

except age, gender, nationality and educational level.  

Data will be encoded, and anonymized using numerical codes. During the experiments and the 

development stages, the correspondence with the users list will be saved into a local database, 

which will be encrypted. 

At SRS the computing environment in which the data will be used at each of the sites, is 

explained below: 

 

At INGEMA: 

· Computing platform (PC, workstation, mainframe platform): PC 

· Number of computers on which data will be stored or analyzed: 2 

· Whether personal computers used in the research project will be attached to a 

network or will operate independently (stand-alone) -Stand-alone computers for the data 

collection, computers connected to a LAN for analysis. 

· Physical environment in which computer is kept (e.g., in room with public access, 

in room locked when not in use by research staff): In Room locked when not in use by 

research staff. 

 

At HdM: 

· Computing platform (PC, workstation, mainframe platform): PC, server share 

· Number of computers on which data will be stored or analyzed: 2 

· Whether personal computers used in the research project will be attached to a 

network or will operate independently (stand-alone): computers connected to a LAN for 

analysis. 

· Physical environment in which computer is kept (e.g., in room with public access, 

in room locked when not in use by research staff): In room locked when not in use by 

research staff. 

 

Security measures for storage and handling. 

State of the art firewalls, network security, encryption and authentication will be used to protect 

collected data. Firewalls prevents the connection to open network ports, and exchange of data 

will be through consortium known ports, protected via IP filtering and password. Where possible 

(depending on the facilities of each partner) the data will be stored in a locked server, and all 

identification data will be stored separately. 
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· At INGEMA: on removable storage media such Zip(R) drive, with password 

access. 

· At FDGCO: as in Spain, on removable storage media such Zip(R) drive, with 

password access. 

· At HdM: (1) on a server which is only accessible through internal network by a 

password-protected university user account or through VPN; (2) on a laptop computer 

with 256 bit AES encryption (Macintosh File Vault) secured by a strong passphrase 

All sensible data will be encrypted and protected during storage and process so that user‘s 

identity and privacy will not be compromised. The data, when not being used, will be stored in a 

locked server, and all identification data will be stored separately.  

Regarding methods of transmitting the data between research team members, Researcher and 

database developer should always consider – when designing studies, before passing information 

to others, and before publishing information- whether data contain combinations of such 

information that might lead to identification of individuals or very small groups. Within SRS we 

will follow the unlinked anonymized data policy.  

Once anonymized, the data will not allow tracing back the participant in any way. Data will be 

encoded, and anonymized using numerical codes. During the experiments and the development 

stages, the correspondence with the users list will be saved into a local database, which will be 

encrypted. 

Methods of storage of computer output (in electronic form as well as on paper): 

· At INGEMA: the papers about evaluation of the participants will be kept with a 

code in a room locked and only the Principal Investigators would have access to the 

personal information and the information related with SRS Project. 

· At FDGCO: the papers about evaluation of the participants will be kept in a 

locked room, and only SRS researchers would have access to the personal information 

and the information related with SRS Project. 

· At HdM: the papers about evaluation of the participants will be kept with a code 

in a room locked and only the principal investigators will have access to the personal 

information and the information related to the SRS project. Electronic storage as 

described above. 

 

Security enforcement within the project. 

Data will be collected at different research sites with qualitative techniques, surveys, usability 

tests and interaction tests with the system. The collected data will be stored in a secure server, 

only visible to the research site network, in a locked room at each of the research locations. 

Anonymous and identity data will be stored separately, and only the partner‘s project leaders will 

have access to all the users‘ identities. Anonymity will be granted by separating identifiable data 

from anonymous data. Each user will be granted a unique identifier that will link one to the 

other, but only anonymous data will be available to researchers.  
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If any identifiable data is required, access to it will be granted only after explicit user permission 

and after agreement of the responsible Data Protection Agency/Authority (i.e. Ethical Committee 

of Matia/Ingema/Gerozerlan). 

Authentication will be required to access stored data on the research site. Authorized researchers 

will have access to the recorded anonymous data after authentication with a centralized server 

and on a need-to-know basis. Researchers performing the survey will have access rights to add 

data to the identity database, synchronized with the writing of the anonymous data. No editing or 

reading rights will be granted to them to prevent alteration/disclosure of private data. 

Access to the different databases will be granted with an authentication server that will restrict 

access depending on the user identity, profile and the device he is currently using (identified 

through its IP address). If the device he is using is not from the local research site network, 

access will be banned. Access to each of the tables of the database will be also filtered on a user 

based policy. A periodic change of password and minimum password quality policy will be 

enforced to grant the security of the system. Username, password and IP address will be checked 

before granting access to restricted data. Those researchers working on SRS abide by the 

contractual obligations of the consortium. If not included in this obligation, they will sign a 

statement that commits them to make sure project data are not provided to persons outside SRS. 

User profile and habits will be stored in an anonymous way, and used for psychological research 

and user profiling. No financial data will be used in the project, so it is a non-issue. Medical and 

functional data will be used in the research and will only be distributed anonymized and on a 

need-to-know basis. Neither medical nor functional data will be stored centrally in the final 

application. 

Logs of all transactions in the databases will be kept continuously and backups of the logs will 

be done periodically, so that actions performed upon the data can be monitored and 

responsibilities attributed. The server should be stored in a locked room with restricted access. 

Integrity of data will be granted with periodical backups and redundant images of the database, 

in case that a roll-back is needed. Only the automatic logger user will have rights to modify those 

logs, to prevent modification of the recorded data. 

If an exchange of data among the different research sites is required, for example, due to the 

need of some researchers of data collected in another country, the data will be encrypted, prior to 

the transmission through a private virtual network from one site to the other, and the collected 

data will be then added to the database by authorized users (who will need the decryption 

password). 

 

Types of protection expected. Although there are alternative ways to assure security for the data 

and applicants should prepare their plans in a manner that best meets their needs, some or all of 

the following features are typically found in successful data protection plans: 

· Password protection for all files containing data (note that password protection is 

not regarded as sufficient protection by itself). 

· Removable storage media holding the data (e.g., CDs, zip disks, etc.) kept in a 

locked compartment/room when not in use. 
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· Printouts derived from data analysis stored in a locked compartment/ room when 

not in use. 

· No storage of the personal data any network, including LANs, Internet enabled, 

etc. 

· Use of the data on a dedicated computer kept in a secure room and not connected 

to a network. 

· No backup copies of the data outside from the project to be made. 

· Data stored in strongly encrypted form. 

 

Disclosure rules. The SRS Data Protection Plan carefully describes how researchers and staff 

members will avoid inadvertent disclosure of respondents' geographic locations or identity in all 

working papers, publications, and presentations. 

At minimum, researchers must agree to exclude from any type of publication or presentation, the 

following information: 

· Listing of individual cases; 

· Description of individual cases; 

· Listing, description, or identification of a participants by number, by name, or by 

descriptive information; 

As an international consortium between multiple partners that operate partly on the same data, 

the consortium will have to communicate data about the participants among each other. This data 

will only be communicated in an anonymous way. The data communicated will be sent in an 

encrypted, password-accessible form on a need-to-know basis, with access only to the staff 

directly related to the project. The data is subsequently stored at the individual partner locations 

in the manner described above. 
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