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1 Introduction 

This deliverable presents the main findings and conclusions of the final user test 
executed in the Florence project. This is the result of an iterative process where the 
Florence services and elements of the Platform were defined and shaped according to 
the feedback given by the users and how those scenarios were subsequently 
evaluated in different environments to obtain final conclusions and findings of the 
Florence system. 
This deliverable.. 

 presents the evaluation processes undertaken in the Florence project by 
providing background information about the various evaluation techniques used 
in the Florence project, and   

 presents the results of the final evaluation of the services in real home 
environments in detail, including its results and conclusions, and 

 summarizes the overall evaluation process 
This deliverable specifically provides information on the main finding and conclusions 
from the evaluation of the real home environments since this was the last stage of the 
process as already defined in D6.5. 
 
The information gathered has been used for comparative purposes with the previous 
stages so as to draw the main conclusions and recommendations. 

1.1 Florence Evaluation approach 

The definition of services has been carried out in different stages as the development 
of the system was moving on, scaling down from the major requirements and needs 
assessment from literature research, to the definition of concrete scenarios and 
services of the system to be tested in living labs after selecting the most suitable 
Florence service solutions. 
 
The feedback obtained via the different methodologies and tests were used to define 
more detailed capabilities of the Florence platform, the interaction mechanisms and 
the services.  
 
At the beginning of the Florence Project, the approach was based on a theoretical 
model using previous experience from the partners involved, brainstorming and 
literature research. The objective is to collect potential scenarios that fit within the 
scope of the Florence project (the definition of scenarios as it was described in D1.1). 
These scenarios were tested and fine tuned using Focus group sessions where users 
had the chance to give their opinions and feedbacks, helping to further shape the 
features of the Florence platform. Focus group sessions have been held in Spain, The 
Netherlands and in Germany. Following the above, Wizard of Oz tests were carried 
out to simulate real scenarios and recreate the solutions that the platform could give to 
a number of situations ranging from social inclusion, to safety, entertainment, coaching 
or reminders.. The feedback gathered was used to do a second feasibility check to see 
the level of agreement between the needs and requirements gathered and the 
available technology.  
 
The final robot scenarios were then drafted and finally, including all the assessment 
and information extracted from the focus groups and wizard of Oz tests and reported in 
D1.3 “Final Robot based Services Scenarios “having regard to all the above mentioned 
assessment. The methodology, results and conclusions of the focus groups as well as 
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the feasibility check template can also be found in D1.3. The Wizard of Oz test report 
is fully described in D1.4. “Report on Wizard of Oz Experiments”. 
 
The results of WP 1 consisted of an overall description of scenarios and services that 
were to be piloted and evaluated in the experience labs of OFFIS (IDEAAL lab) and 
Philips (Home lab) located in Germany and The Netherlands respectively, as it is 
described below. The experience lab tests were executed in specific environments that 
contain all kinds of sensors and actuators. This makes the test-setup much easier. In 
the experience lab tests we evaluated the individual services; and collected feedback 
on the functionality, the interaction techniques and the acceptance. 
 
The analysis of the main outcomes from the tests carried out at the experience lab 
tests in Germany and the Netherlands (OFFIS and Philips) are differentiated between 
the Social, Coaching, Safety and Collaborative Context, attending to the nature of the 
services piloted with the users.  
 
After the experience lab tests took place, the project further improved the system. We 
changed the robot platform from the original Wany system to the ROS-based iRobot 
platform. This allowed us to reuse the open-source ROS software in the Florence 
platform. This ROS-based platform was used in the final user test. 
 
The Florence final user test was executed with 5 participants, each living in their own 
apartment: a real living lab. Living labs can be understood as an environment for 
innovation, and as a research methodology (Van Houten et al., 2011). Eriksson et al. 
(2005), as an example of the latter, define living labs as “a research and development 
methodology whereby innovations, such as services, products, and application 
enhancements, are created and validated in collaborative, multi-contextual empirical 
real-world settings”. This definition highlights the importance of co-creation, 
development and validation of innovations in a real-world setting. Developing and 
testing in a real-world setting has the advantage of ecological validity: as a researcher 
you observe the natural behaviour of the target group, provided that data collection is 
as unobtrusive as possible. For that reason, often cameras and sensors are used to 
avoid disrupting the user in his or her natural behaviour. In the Florence test we also 
took this approach. The set-up of the living lab tests is documented in several 
deliverables, including the ethical approval (D6.1 “Ethical Guidance Report on National 
Regulations”), a detailed planning and forms provided to the users (D6.2 “Report on 
the Testing and Evaluation Methodology of the controlled Home Environment Tests ), 
and the design implementation, integration and installation of the Florence System 
(D6.3 “Controlled Home Environment: Design, Implementation, Integration, Installation 
and User Evaluation Report”). The set-up and results of this final user test are reported 
in this deliverable. 
 

1.2 Overview of this deliverable 

The goal of this deliverable is to describe the setup and the execution of the final user 
test, using the ‘living lab’ methodology, discuss the results obtained and provide final 
conclusions and recommendations to the Florence System. 
 
This deliverable is organised as follows: 

 Chapter 2 presents the results of the controlled lab environment tests (Q4 
2011) 
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 Chapter 3 describes the setup and organisation of the real home living lab 
environment tests, organized by Novay and Carint Reggeland (Q4 2012) 

 Chapter 4 describes the results of the real home living lab tests. 

 Chapter 5 presents the final conclusions from the overall Florence evaluation. 

 Chapter 6 concludes with the recommendations for the Florence system. 

 
This deliverable has several appendices that contain forms for 

 getting consent 

 registration of feedback 

 the demonstration scripts 

 the experience sampling cards 

 the list of questions at the post-interviews 

 and the observation coding scheme 
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2 Summary of the tests in the controlled lab 
environment 

In November 2011 we executed the controlled lab environment tests, called 
‘experience labs’. The experiments were executed in the Philips Home lab (Figure 1) 
and in the OFFIS IDEAAL Lab (Figure 2).  
 

 
  
 
“The experience labs” are controlled home environments composed of a facility with all 
the characteristics of a regular dwelling but with the addition of extensive monitoring 
tools for e.g. activity detection based on low bandwidth sensors, and cameras for 
recording the user tests. The lab is used for research purposes and apart from the time 
in which research is being conducted, none lives there on a regular basis.  
 
On the other hand, as seen in chapter 3, the real home lab environment test carried 
out in the Netherlands, as the final stage of the evaluation, are actual homes were 
people live on a daily basis and carrying out their normal activities 24 hours a day, 
enhancing the conditions of reality and exposing the subject research to a pragmatic 
approach.  
 
In this section we summarize the main results from the controlled lab environment user 
tests that are reported in D6.3 “Controlled Home Environment: Design, 
Implementation, Integration, Installation and User Evaluation Report”. This makes it 
possible to compare these results with the findings in the living lab, reported in the next 
chapters.  
 

2.1 Robotic telepresence (KEETOU) 

Robotic telepresence was liked by the large majority of the participants, both by the 
test subject as well as the close acquaintances. It was seen as a means to have better 
contact. Most test subjects mentioned an increased feeling of presence of the remote 
party compared to their normal way of telecommunicating (mostly phone, some video 
chat via PC). The main benefits that were mentioned related to:  

 Showing the remote party around in case help is required, or as a social check.  

Figure 1. Philips homelab Figure 2. OFFIS IDEAAL lab 
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 The more honest way of communicating (“the remote party can see how I am 
doing, instead of me just telling them”), and  

 The ability to remotely evaluate the environment in case of an emergency.      

The subjects would mainly consider the telepresence service for communicating with 
people they fully trust, like a close relative, care taker, or doctor and little privacy 
concerns are seen in this context. During one user test the opposite was mentioned: 
telepresence with known people was seemed to have little benefit because “one 
knows what they look like”.  One participant also did not see a large benefit over 
common video chat on a mobile device.   

2.2 Fall handling (FALHAN) 

The fall handling service was often not clearly distinguished from the KEETOU service 
because the general functionality of telepresence is the same in both services. The 
only difference is the trigger of the action. A lot of people mentioned the FALHAN 
scenario even before it was presented. This indicates that such a service is an 
important safety functionality that most people see value in. People that already had 
experiences with falls (themselves or friends that have fallen) are even stronger in their 
opinion that this service is useful. Many elderly, especially when they live alone, are 
scared of falling and the consequences. From a functional point of view, most users 
expect to use this service via speech communication because in most cases that is the 
only way to interact with the robot. Getting the option to call a family member instead 
of directly calling an emergency was appreciated as well. In this case of added safety 
most people are even willing to resign some of their personal freedoms (e.g. being 
monitored all the time especially in bathroom). Privacy concerns are still an issue but if 
the robot only uses the monitored data internally for fall detection (no data transfer to 
outside world) it is ok for nearly all participants. 
 

2.3 Lifestyle Improvement (LIFIMP) and Agenda Reminders 
(AGEREM) 

The lifestyle improvement services (LIFIMP and AGEREM) were appreciated by about 
half of the test subjects. The other half indicated not to be interested in these services. 
The ability to show the history of one’s weight was seen as a nice feature of the 
weighting service. The weight and activity reminder service were in general rated as 
useful for people with light/starting mental disabilities. Multiple test subjects indicated 
that adding the measurement of other vital signs such as e.g. blood pressure to the 
weight measurement service, would make it more valuable. Several test subjects 
mentioned that measuring their weight was part of their daily routine and a reminder 
for it was, therefore, not useful. 
No privacy concerns were raised about sharing the health data with doctor or care 
provider. Sharing the weight data with friends and/or relatives (e.g. as a motivator) was 
not liked.  
The activity recommendation was diversely received by the test subjects. Some expect 
the activity recommendation to behave like a fitness coach, suggesting activities when 
the user is not active enough. Others expect it to be more of an activity guide when 
one wants to be active.  
Part of the test subjects felt the implemented lifestyle services were too patronizing, 
underestimating their capabilities and independence.  
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2.4  Home Integration (HOMINT) 

The home integration services were perceived very similar to the LIFIMP services; 
both being interactions by the Florence robot due to an event that might require 
attention.  
In general, people are positive about the door guard service. The value of the door 
guard service is seen in:  

 Increased feeling of safety, especially at night. 

 Ease of use for letting somebody enter (assumes the door can be remotely opened 
by the Florence robot). 

Both audio and video are seen as useful, i.e. seeing and hearing the person at the 
door, similar to the audio/video link of the KEETOU service. A concern has been 
raised that the service might cause the visitor at the door to have to wait longer. 
The energy saving service (indicating a window is open if the temperature drops too 
much), in general, was often perceived in the context of a mental help. It was 
therefore, mainly perceived as useful for people with mild cognitive impairments.  
When explained as a home state monitoring system the service was perceived more 
positive, especially when the Florence robot would indicate e.g. if the stove is left on 
accidentally, or give an overview of unlocked and open doors and windows when one 
leaves the house. 
Users can think of additional services like supervision of cookers and other possible 
dangerous situations like smoke or gas detection. In general they see most value in 
added safety features. Taking over tasks that can still be done by the elderly is not 
preferred. 
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3 Set-up and organisation of the Real Home living-lab 
tests 

This section describes the participants’ selection procedure. Section lists the selection 
criteria of the environment and the criteria for the user test participants. Section 3.1.2 
describes the profiles of the test participants and section 3.1.3 discusses the drop outs 
during the user tests. 
 

3.1 Selection of participants 

Seven people signed up for the test. We visited all of them in order to check the 
following requirements: 
 
The apartments must... 

 have a broadband internet connection 

 have sufficient space (approximately 70cm) between pieces of furniture to 
allow for unobstructed navigation 

 have a tile floor, wooden floor, or a non-deep-pile carpet 

 have no doorsteps or small doorsteps, to avoid disrupting the robot’s 
movements  

 
Furthermore, an intake interview was performed to check whether the participants fulfil 
the selection criteria. Our selection criteria are: 

 Participants should live alone in their own home. 

 Participants should not have serious physical or mental barriers, but could be in 
need of some support.  

 Participants should not have (walking) pets, because they disrupt both the 
navigation of the robot and the activity detection sensors. 

 Participants should preferably use medication. This is of course desirable for 
the medication reminder. However, it is not strictly necessary since using 
medication is something people can imagine. Note that no real medications are 
used in this living lab test, because of liability issues.  

 Men and women should be equally represented in the sample, if possible. 
 
After the interviews of the seven people who signed-up for the test, two of them were 
not admitted. One of the participants had doorsteps and a carpet in his home so the 
robot would not be able to drive around reliably. The other person was physically not 
equipped for controlling the robot, and needed 24/7 support from his wife and 
daughter.  
 
For the robot to drive around autonomously, we had several requirements to the 
apartments: 

 The floor in the apartment should be wooden or low carpet.  

 There should be no doorsteps where the robot has to drive, since the maximum 
difference in height the robot can overcome is around one cm.  

 The furnishing in the apartment should be around 70 cm apart; otherwise the 
robot has difficulties in navigation. 

 Since houses of elderly people are usually a bit crammed, there was a need to 
remove and relocate some of the furnishing in the apartments.  

 



 
 

 
© Florence Public  

WP6 D6.6,  version 1.0 

Florence 

ICT-2009-248730 

Page 12 of 65 

The user-tests used the available Wi-Fi access point. The robot and the laptops are all 
connected to the readily available Wi-Fi network. 
 
In the end, five persons aged between 68 and 86 participated, of which one female 
and four males. Each of the participants arranged an appointment with a close 
acquaintance (family member or friend) in order to test the ‘KEETOU’ service.  
Two professional telecare support staff from Carint Reggeland participated in order to 
evaluate the ‘FALHAN’ service from a telecare perspective. In total 12 persons 
participated in the tests. 
 

3.2 Participant profiles 

Four of the participants were acquired via the collaboration with Carint Reggeland. 
One participant is a father-in-law of colleagues of the researcher, but had no relation 
with the project whatsoever. All participants live in the Twente region in the 
Netherlands.  
 
All participants had a moderate to high level of technology experience, use medication 
on a daily basis and got at least once a week help from a professional; either home 
care and / or housekeeping.   
 
Anonymized profiles are listed below. 
 
PP#1 

Age 84 

Place Hengelo 

Gender Female 

(Former) profession n/a 

Technology experience Computer, alarm button; Google and online banking, e-mail 

Medication 2 x a day (diabetes, blood pressure, cholesterol), has a cassette, 
medication is delivered at home  

Care dependence 
(professional) 

2 x a day home care (medical hosiery items such as elasticized 
stockings) 

2 x a week domestic help 

Care dependence (informal 
family care) 

Lending a hand here and there, doing odd jobs, help with 
computer and preparing food every now and then 

Social Environment Daughter lives nearby, clubs, gym and other friends  

   
 
PP#2 

Age 78 

Place Delden 
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Gender Male 

(Former) profession n/a 

Technology experience Laptop, iPad, computer, alarm button; e-mail, exchange of movie 
clips, Flight radar, banking 

Medication 3 times a day, medication is provided by a nurse in a single strip 
for each time of the day 

Care dependence 
(professional) 

1 x a day home care  

2 x a week domestic help 

Care dependence 
(informal family care) 

No 

Social Environment Son and daughter live nearby, but are very busy and he doesn’t 
see them very often. A friend visits him at least once a week 

 
PP#3 

Age 86 

Place Enschede 

Gender Male 

(Former) profession Refinisher 

Technology experience Computer ((interactive)games, online banking, Google) and 
mobile phone 

Medication Daily 

Care dependence (professional) 1 x a week domestic help 

Care dependence (informal 
family care) 

Technology connections 

Social Environment 4 sons, they all live nearby 

 
PP#4 

Age 72 

Place Borne 

Gender Male 

(Former) profession Metal worker and constructing sports-grounds  

Technology experience Computer (shooters, online games, search info, music, online 
banking), medication dispenser, alarm button 

Medication 3 times a day via a medication dispenser 

Care dependence 1 x a day home care  
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(professional) 2 x a week domestic help 

Care dependence (informal 
family care) 

No 

Social Environment Very small, Daughter lives 20 km away, son lives 120 km away. 
No connections in the neighborhood 

 
 
PP#5 

Age 68 

Place Delden 

Gender Male 

(Former) profession Businessman 

Technology experience Computer, laptop, Smartphone, iPad, alarm button, Skype, 
flight simulator, Facebook, email 

Medication Some (blood thinner) 

Care dependence 
(professional) 

1 x a week home care 

Care dependence (informal 
family care) 

Yes, his girlfriend takes care of him 

Social Environment Very small, one good friend and his girlfriend, no family 

 
All 5 participants fulfilled the entire tests. There were no drop outs. Only one of the 
participants was not able to test the blood pressure measurement service due to 
physical limitations.  
 

3.3 Execution of the user test 

We created the following set of materials, and used these consistently throughout the 
user test. The following material was made available (explained below): an information 
sheet for the participants, the consent form, scripts for the demonstration (before the 
user test), the pre-test interview with the participants, experience sampling cards, and 
a post-test interview. A more elaborate description is given below.  
 
3.3.1 Information sheet 
During the intake interview, the entire test was shortly introduced and the planning was 
discussed. Because this conversation was held at least 1 month before the actual test, 
an information sheet was handed over which describes the planning and the detailed 
description of the test. (See appendix A 
 
3.3.2 Consent forms  
Once the participant has fully understood what participating in this study means, they 
are asked to sign an informed consent form. (See appendix B  
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3.3.3 Demonstration scripts 
A demo script is created to precisely determine the contents of the explanation. This 
demo provides sufficient information to enable the participants to use the robot. Also, it 
is quite neutral, in order not to disrupt the natural behaviour of the user. (See appendix 
C 
 
3.3.4 Pre–test interview 
The pre-test interview is combined with the introduction. The interview part of the 
introduction starts after the consent forms have been signed and the demo of the 
Florence scenarios has been given. Questions were asked about their background 
(ICT-experience, health situation, social situation). Furthermore, we asked them for an 
initial evaluation of the Florence robot and its services. We addressed the following 
topics: 
- The estimated usefulness of the services 
- The estimated added value of the services compared to alternatives 
- The estimated self-efficacy related to the use of the robot: to which extent do 

the participants feel that they are capable of using and operating the robot and 
its services? 

During the interview one researcher was always present. He led the interview and took 
notes. Besides that, a camera was also installed in order to record the entire interview. 
In this way the interview could be held fluently without missing essential statements. 
(See appendix D) 
 
3.3.5 Experience sampling cards 
Directly after a service was tested, a brief survey with closed questions was 
administered via the touch screen in order to get reliable in-situ feedback. The 
questionnaire intended to register the user’s emotional response to the service, as a 
first holistic evaluation. For instance, in the ‘KEETOU’ service, the participants were 
asked how close they feel to the family member. (See appendix G). 
 
 
 
 
 
 
3.3.6 Post interview 
The post-interview consists of the following parts: 
- Critical incidents: the respondent was asked for critical incidents: particular 

positive or negative experience that were meaningful to the respondents and 
why this was meaningful to them.  

- Evaluation of the services, starting with questions about what service is most 
and least appealing, questions about how they evaluate the current 
combination of scenarios, and the respondent’s ideas about scenarios they 
would like to add.   

- Business potential: questions about whether the respondent would like to have 
the service if it were commercially available, including questions that ask for 
their willingness to pay for it.   

During the interview one researcher was always present. He led the interview and took 
quick notes. Besides that, a camera was installed in order to record the entire 
interview. In this way the interview could be held fluently without missing essential 
statements. (See appendix H. 
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3.4 Observation of the user during the user test 

 
3.4.1 Observing natural behaviour 
Developing and testing in a real-world setting has the advantage of ecological validity: 
as a researcher you observe the natural behaviour of the target group, provided that 
data collection is as unobtrusive as possible.  
 
Cameras were used to avoid disrupting the user in his or her 
natural behaviour. Two Wi-Fi cameras were installed to monitor 
the entire living room (and in most cases also the kitchen). The 

camera employs its own peer-to-peer wireless 
network. Researchers used this to monitor the 
robot and the user. The camera also provided 
visual feedback in case the robot needed to be 
controlled remotely. The second camera is used to record the actual 
footage. 
 
The camera had a streaming-delay of about 2-4 seconds. Its 
resolution was enough to observe both the robot and the user on a 
basic level. However, because it had to be positioned in the corner 
of the room in order to get a good overview, it was impossible to 
see facial expressions of the participants via the camera images. 

 
3.4.2 Interacting with the robot 
If the robot was driving, it made such a noise that all interventions of the robot were 
immediately noticed by the participants. The robot was configured in such a way that 
only the robot’s touch screen could be used to provide commands towards the robot. 
The use of speech and gestures were discussed, but these were not integrated for the 
user test. 
 
 
3.4.3 Remote interactions 
We evaluated the keep-in-touch service that supports Skype-based video 
communication between the elderly’s home and his/her social network or volunteer 
care taker. The friend/relative of the elderly is able to move the robot around in the 
apartment. 
 
A second remote service is fall handling: this is quite similar to the keep-in-touch 
service. If an alarm-situation is detected, the Carint Reggeland tele-care service staff 
handles the call, and the nurse-on-duty is able to control the robot remotely, e.g. to 
locate potential problems. 
 

3.5 Problems in executing the user tests 

We faced several issues during the execution of the Living Lab test. 
 
3.5.1 Scenario Design  

 The KEETOU scenario was not logical. For calling a friend with Skype you 
need the robot, but, due to the robot configuration, there was no way to call the 
robot. Hence, the elderly had to walk (or wheel) up to the robot. This was not 
easy for some participants. 
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 The blood pressure measurement unit appeared not to be of much use for 
people who can only use one arm or have problems with the strength of their 
hands. Also it appeared that users easy made a mistake by having the strap 
upside down.  

 A step in the blood pressure measurement scenario required the user to press 
start on the blood pressure meter. Since all other steps required the user to 
press a button on the touch screen, this caused some confusion: the users 
would press the circled ‘start’ button on the picture of the blood pressure meter 
on screen instead of pressing the real button on the physical device. 

 
3.5.2  Interaction 
To give input on the touch screen, the robot must be real close to the user, also when 
the person is sitting in a wheel chair, a relaxing chair (those with foot support). That 
appeared to be quite difficult. On the one hand the robot is instructed to avoid 
obstacles with enough margins, on the other hand the robot must move as close as 
possible to the intended target position. During the test speech recognition was not 
available, nor was gesture recognition. 
 
3.5.3 Autonomous Navigation  
Autonomous navigation in a living room situation appears to be a difficult subject. Our 
setup uses a Kinect (at 1 meter height) and a laser scanner to create a 2D view on the 
world. The laser (at about 20 cm above the floor) perceives a living room often as an 
almost empty space, except with some small obstacles here and there. These 
obstacles are the legs of chairs and tables of all kind of sizes. In reality, often just a 
few paths are feasible for the robot to pass through without bumping into something. 
Especially dinner tables and coffee table (the longer ones) are difficult, because the 
robot thinks it can cross-over between the legs. 
 
Related issues: 

 Glass is not detected by the scanner; we used wallpaper where necessary to 
create an obstacle. Certain objects with specific colour or shapes are also 
overlooked. In one case a big shiny black flowerpot (at last 40 cm at top) with a 
tapered form was not detected at all from a distance of less than 1,5 meter. At 
close range, it will be detected.  

 The robot is equipped with a safety bumper. However, when the bumper is 
pressed, the power circuit of the wheels is interrupted. This causes the 
navigation to fail: the robot must be pulled back to release the bumper again. 

 Our robot cannot drive over even small sills. Our users did not have sills in their 
living room (for that reason). Also tapestries in general form a problem for our 
robot. 

 The ROS navigation did not have a possibility to mark areas as ’forbidden’ on 
its map. In real life a robot should of course map its environment and discover 
all obstacles itself, but for this test it would have been very helpful to mark 
areas as forbidden to avoid crashing into overhanging furniture and furniture 
with small legs. 

 The robot sometimes showed strange behaviour in which it visually seemed to 
have reached its intended destination, but then started rotating in place and 
even drove away from the user. This had a negative impact on the user 
experience. The learning point here is that an autonomous system should 
maintain a (high-level) log for documenting its (high-level) decisions. We were 
now unable to find the cause of the unexpected behavior until the last user test. 
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3.5.4 User-test setup 

 We used a separate laptop to visualize and to control the robot manually when 
needed. Because of the interactions between navigation, manual control and 
the active service it required quite a lot of screen switching. At the same time, 
one had to watch what was happening in the living room. Contrary to the 
intention at the beginning of the user test, we have always run the user tests 
with three persons: Two technical persons were available out-of-sight, and we 
had one user experience expert for interviewing. 

 
3.5.5 Technical issues 

 In some apartment buildings the 2.4 GHz Wi-Fi band was overloaded. In those 
cases, our Bluetooth-based blood-pressure meter (also in the 2.4 GHz band) 
could not establish a connection to the robot. 

 We used a dedicated router (with a private network) to avoid having to 
reconfigure the IP addresses of all equipment (a cumbersome process), but in 
practice we still encountered several situations where we were forced to do 
this, for example because the subnet happened to be in use already.  

 In order for the PIR sensors to wake up quickly after the context management 
framework (CMF) was started, we modified their sensors settings. This resulted 
in responsive sensors, at the expense of high battery consumption. A single 
PIR would only last about two weeks in a realistic setting on three AA-size 
batteries.  

 Although all individual sensors worked, not all of them would wake up to report 
data all the time. This applies to both AC-operated and battery-operated Z-
wave sensors. The sensors that did register with the network varied from case 
to case (after every restart of the CMF, new sensors would come to life, but 
ones that had been reporting before stopped doing so). In practice, this means 
that the activity recognition performs less reliably, since it is often dependent on 
just a few sensors. 

 The Bluetooth interface of the blood pressure meter does not convey error 
messages. For example, if a measurement failed (e.g. because the cuff was 
placed at the wrong position), the service would not be informed, leaving the 
user waiting until a timeout expired. 

 The use of Skype (with video calling) requires quite some bandwidth. In most of 
the tests it was ok, but in at least one case the video connection was bad. 

 
However, the quality of the robot did significantly improve over the user test period; our 
last participant managed to pass all test-cases successfully. 
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4 Results of the final Real Home Lab Environment 
Test 

In this section, the results of the living lab test are described. First, in sections 4.1 to 
4.4, the results are provided per service. In section 4.5 we present service-
independent results on aspects such as business models and usability. 
 

4.1 Pre-interviews: first impressions from our users 

Before the user test took place we gave a demonstration of the robot, and we held an 
interview to collect the personal information (see the previous section) and on the first 
impression of the robot. The exact questions and answers can be found in appendix A 
and B. In this section, we summarize the results. 
  
The expectations of the participants did not completely match with the services the 
Florence robot could provide. The participants expected more physical support (e.g. 
opening doors, bringing drinks, helping to put on shoes, etc.), while the current 
prototype primarily provided services based on ICT solutions. Moreover, people have 
seen high-tech robots on television and therefore their expectations were really high.  
 
The first impression varies per subject. One of the subjects was a bit sceptical about 
the robot’s looks, another expected a great deal from the robot. Only one subject is 
scared and worried about interacting with the robot. The other participants are very 
confident that they will know how to deal with the robot. 
Four out of five participants commented on the appearance of the robot being too 
much like a prototype or lacking functional aspects.  

Recommendation: The appearance must be more professional. 

The interaction with the robot is clear to the users after the first demo. It is very easy to 
use the touch screen. About the input modalities the opinions differ. Most participants 
agree that the touch interface is enough when the robot is close by. However, when it 
is far away other modalities (especially voice) are useful. 

Recommendation: Voice should be integrated into the system. 

As a final question, the participants were asked to rank the services they have seen in 
the demo according to their usefulness. One participant commented that all services 
were equally important to them. The other participants clearly state that the fall 
handling service is most useful. After that, there is a tie between the agenda reminder 
service and the keeping in touch service. 
 

4.2 Post-interviews: first impressions from our users 

After the user test, a number of interviews were held. First, the user completed an 
interview on general aspects of the robot. This includes the critical incidents, the 
usefulness of the services in retrospect, usability suggestions, the navigation and 
questions around the business model for a lifestyle robot. 
 
All participants enjoyed their participation in the user test. The live contact with the 
care professionals at Carint Reggeland was considered most positive for three 
participants. A negative experience for two of the participants was the duration of the 
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installation and the amount of sensors that needed to be installed. One participant 
indicated that he was very nervous about the test.  

Recommendation: Duration of the installation took too long 

In line with the pre-interview, the fall handling service was considered the most useful.  
Most participants prefer the touch input modality, but also comment that this is 
situational dependent. When the robot is further away, voice input and gesture input 
could be useful. 

Recommendation: Voice and Gesture have benefits when the robot is 
further away 

The user interface on the touch screen of the robot was considered to be very clear, 
user-friendly, simple and intuitive. One participant argued that it could be a bit more 
efficient.  

Recommendation: Some touch-screen interactions require too many 
clicks. 

The font-size was up for debate, where one elderly commented that the font-size was 
big enough, but another commented that it should be bigger.  

Font-size should be reconfigurable 

The navigation-capabilities of the robot were subject of debate. The speed at which the 
robot moved was considered fine, but the noise was sometimes annoying (certainly on 
wooden floors). The robot also lost its position a few times, which hindered the user 
experience. This was not in line with what the users expected from the robot.  

Navigation must be improved, and the noise of the robot should be 
reduced 

Our questions on the business model for the Florence robot revealed that three out of 
five elderly would not yet purchase the robot if it was available. If the robot would be 
made more reliable and provide additional features, they would more easily buy the 
robot (depending on the price). Most of the participants explain that they would expect 
to get the robot through their care providers, such as Carint Reggeland. Two of the five 
participants indicate that a great addition would be to give the robot arms, which could 
hand them drinks or wake them up in the morning.  
 
All participants gave a positive holistic ranking about the capabilities and potential of 
the Florence robot: 
 

 pp#1 pp#2 pp#3 pp#4 pp#5 

Holistic 
Ranking 

7,5 7 6.5 7 6 

Table 1. Holistic ranking 

 

4.3 Post-interview per service 

 
4.3.1 Fall Handling (FALHAN) 
Directly after the service was tested, the users were asked to fill in one or two 
questions about their experience with the service (experience sampling). Then, when 
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the entire user test was finished, they were interviewed more profoundly on the 
specific services (Post user test). For the professional caregivers, a separate interview 
was held. 
 
The questions asked during these interviews and the corresponding results, are listed 
in tables 1 and 2. 
 
Feedback of Elderly: 

Questions Experience sampling 

1 The Florence robot makes me feel safer at home  
(possible: fully disagree – disagree – neutral – agree – fully agree) 

  

 Post user test 

2 Previous experience with panic button? How does it feel that Florence 
now comes to the user? 

3 What effect would Florence have on your feeling of security when 
Florence was permanently in your house? 

4 How was the interaction with the robot? 

5 What do you think of the Skype connection that was set-up when 
Florence called the doctor? 

 

Answers  

1 4 x agree, 1 x fully agree 

2 Most participants had previous experience with panic buttons. The video 
aspect of Florence feels like a valuable addition on top of the panic 
button. Some participants indicated that it took too much time before the 
connection between the home and the telecare center was established.  

3 All participants agree that the feeling of security is increased because of 
the robot. 

4 Two participants agree that the controls work fine. The preferred modality 
depends on the situation. 

5 The video connection is very useful for all participants, since the care 
professionals can estimate the situation. The semi face-to-face contact 
feels better than on the telephone.  

Table 2. Fall handling: questions and results 

The fall handling service was considered to be most useful. The service made the 
participants feel safe. The personal contact with the caregivers was considered to be 
very nice and a great addition to their current way or working.  
 
Even though there were some technical difficulties in some tests, the participants felt 
that the Skype connection helped the caregivers to make an accurate estimation of the 
situation. 
 

Questions for professional care givers 

1 What is your first impression of the service? 

2 What is de added value of this system? 

3 What effect will have a visual connection have on estimating the 
seriousness of the situation? 

4 What effect will a call through Florence have on the speed of getting the 
right help? 

5 What is your estimation of the feelings of safety Florence will have on the 



 
 

 
© Florence Public  

WP6 D6.6,  version 1.0 

Florence 

ICT-2009-248730 

Page 22 of 65 

elderly? 

6 How did you experience the control of the robot? 

7 To what extend did the camera show what you wanted/needed to see? 

8 Do you see a role for your organisation for commercializing this service? 

 

Answers  

1 “It is a good way to keep in touch with the client. It is easy to see whether 
there is really something going on” 

2 Connecting through Skype is better than through telephone, because it is 
easier to see what is going on and how serious it is. With the bad 
telephone connection, it often required a call-back or a care professional 
at the scene. 

3 80% of the calls coming in are not care related. With the Skype 
connection it will be easier to assess whether there is need for care. 
However, in case there is need for care, this service will not make the 
process more efficient.  

4 It will make it easier to assess the need for care. However, a diagnosis 
cannot be performed through Skype; a care professional always has to 
be present at the home for that. 

5 The estimation is that the patient will feel more secure, due to the more 
personal contact through Skype. 

6 There seemed to be a delay in the robot controls. This made controlling 
the robot more difficult. The controls are easy to learn.  

7 For one care professional the view was good enough, the other would 
like to see improvements. It would be easy if the robot had rear view, and 
the camera should be able to move and autofocus.  

8 Tele-presence can be an option for the future. The current system has 
some problems.  

Table 3. Evaluation of professional caregivers (Fall Handling) 

Overall, the care professionals were positive about the fall handling service. There 
were some issues with the controls of the robot, but ‘having eyes’ in the room and 
being visible for the patients was a great advantage considering the current situation. 
They expect to increase the efficiency by better estimating the need for care based on 
the video footage from the patients’ home.  
 
Some quotes: 
First Impression 
Professional care giver #1   “It is a good way to keep in touch with the client. It is easy 
to see whether there is really something going on.” 
 
Efficiency 
Professional care giver #1   “It will not make the total amount of work faster for the 
calls that require care, since there always has to be a doctor at the house to make the 
diagnosis. This cannot be replaced by telepresence. However, it will make it easier to 
prioritize the cases the doctor has to see, since she can see whether something is 
seriously wrong.” 
 
Added value 
Professional care giver #2   “In the current system the quality of the phone call is 
sometimes low. This makes it hard and sometimes impossible to communicate, 
requiring a call-back or immediately sending a care-professional.” 
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Experience remote control 
Professional care giver #1   “Because of the delay in the controls, it felt a bit out of 
control.” 
 
Professional care giver #2   “Last time the robot responded with a delay to the 
commands, which made navigating a challenge. This time I already have more 
experience controlling the robot and the delay is a lot less. It is therefore a lot easier to 
navigate.” 
 
View 
Professional care giver #1   “The view was good enough. It would be easy if the robot 
had a rear view, for when you need to go backwards. Also, it now is impossible to look 
up and down; therefore the robot must keep a distance.” 
 
Business model 
Professional care giver #1   “Our current system is in need of improvement. 
Telepresence could be an option for the future.” 
 
Improvements 
Professional care giver #1   “General comments that the privacy of the clients must be 
protected. Make sure that the robot cannot be hacked.” 
 
Professional care giver #2   “General comments that the privacy of the clients must be 
protected. Make sure that the robot cannot be hacked.” 
 
 
4.3.2 Agenda reminder service (AGEREM) 
The agenda reminder service was implemented in the user test as a medication 
reminder scenario. Around lunchtime, the participants would get a reminder by the 
robot, after navigation to the user, to take their medication.  
 

Questions Experience sampling 

1 The robot’s medication reminders comfort me. 
(choices: fully disagree – disagree – neutral – agree – fully agree) 

  

 Post user test 

2 How is your current situation with medication? How much, easy or hard to 
remember? 

3 To what extend is the reminder provided by Florence reassuring? 

4 Is Florence an added value for this scenario? What alternatives do you 
know? 

 
 

Answers  

1 1x neutral, 3x agree, 1x fully agree 

2 Two of the participants would be helped by medication reminder. Two 
others would not be helped because they do not forget to take their 
medication.  

3 Two of the participants indicate that it would be more reassuring of the 
robot would dispense the medication besides giving only a reminder.  

4 All participants agree that a dispenser incorporated in Florence would be 
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an improvement.  

Table 4. Agenda reminder service interviews 

 
Some of the participants indicated that they would be helped by the medication 
reminder. Two other elderly did not need it, according to their own statement. The 
service functioned properly and as expected.  
 
An addition to the service could be that the robot would also dispense the medication. 
This would increase the value of the service, according to some participants.  
 
4.3.3 Keeping in touch (KEETOU) 
This section provides the result of the KEETOU service. Both the participants as the 
family members were interviewed.  
 

Questions Experience sampling 

1 As a result of the ‘eyes’ the robot provides to my son/daughter/friend, 
he/she will be able to help me at home in a better way. 
(choices: fully disagree – disagree – neutral – agree – fully agree) 

2 When I contact my family by means of the Florence robot, I feel more 
connected to him/her than via a regular phone call. 
(choices: fully disagree – disagree – neutral – agree – fully agree) 

  

 Post user test 

3 How valuable is Florence in keeping in touch with family that is living 
close or far away? 

4 What are the effects on the family ties? 

5 How do you feel that the person on the other side can look and ride 
around? And how do you feel about privacy issues? 

6 If you would have this service available permanently, what effect would 
that have on your independence? 

 

Answers  

1 3x neutral, 1x agree, 1x fully agree 

2 3x agree, 2x fully agree 

3 Two participants indicate that KEETOU would have added value to their 
current situation. They indicate that he/she would see their children more 
often. 

4 One participant indicates that it is fun that you can show things through 
the camera. That broadens the experience.  

5 The fact that care professionals and family members/friends can look 
around is fine. On privacy, one participant indicates that no one else 
should be able to look around. Others do not see an issue with privacy. 
One participant indicates ‘I have nothing to hide’. 

6 One person indicated that this service would counteract loneliness. Other 
participants are not sure.  

Table 5. Keeping in touch -- evaluation results 

 
All participants agree that having the keeping in touch service would made them feel 
more connected to their loved ones. Especially for the elderly that did not see their 
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family often, because of the distance or tight schedules, this would be an improvement 
above ‘normal’ communication means.  
 

Questions  

1 What is your first impression of the service? 

2 What is the added value of making contact through the robot and Skype 
and controlling the robot remotely? 

3 What is your estimation of the effects this service will have on your family 
member (the user)? 

4 What were your experiences with the robot control? 

5 How were the camera and the camera position? Were you able to see 
sufficiently? 

6 To what extend did you feel in control of the robot? 

7 If this service goes to market, who should offer this service? Who should 
pay for it? 

 

Answers  

1 The responses were mostly positive. Most of the participants found the 
service to be very interesting and impressive. One subject indicated that 
the number of functionalities were fairly limited.  

2 Most participants indicate that the added value lies with the ‘checking 
whether everything is alright’. They like that they can quickly see how 
he/she is doing. One participant adds that the social aspect is also very 
relevant, since his parent does not go out much. 

3 The reminders and the social contact can really help the elderly. It 
depends on the needs of the person.  

4 Most found using the remote control easy to do. Though there were some 
problems with delays on controlling the robot. Therefore, one participant 
indicated to prefer to have breaks and another preferred to use breaks for 
slowing down.  

5 One participant indicated that they would like to have a rear view camera. 
Most participants wanted to be able to control the camera separately, 
turning and zooming. Another participant found the fish-eye camera to 
distort the picture.  

6 The participants were mostly positive on the feeling of control. Due to 
connection problems, one participant felt out of control.  

7 Most participants were willing to pay for the service themselves, but also 
see a role for the health insurance companies. One person would like to 
hire the robot, not buy.  

Table 6. Keeping in touch service: family-members 

 
Overall, we can conclude that the family members felt positively on the robot. The 
controls were a bit tricky at some times, this could be improved. But the service has 
added value and they would be willing to pay for the service.  
 
The lifestyle improvement service consists of three scenarios, of which two were 
tested in the user tests. The three scenarios are blood pressure measurement, activity 
reminder and weigh assistant. In the living lab tests, the latter one was omitted due to 
overcrowded test schedule.  
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4.3.4 Blood pressure measurements 
 

Questions Experience sampling 

1 The robot’s reminder for measuring my blood pressure reassures me. 
(choices: fully disagree – disagree – neutral – agree – fully agree) 

2 I want to decide myself when to take these measurements. 
(choices: fully disagree – disagree – neutral – agree – fully agree) 

  

 Post user test 

3 How does the robot help with measuring blood pressure? 

4 Do you feel reassured because of the robot reminder for measuring blood 
pressure? 

 

Answers  

1 2x neutral, 1x agree, 1x fully agree (1 participant did not participate) 

2 3x agree, 1x fully agree (1 participant did not participate) 

3 Two participants indicate that the most useful thing is that the care 
professional has an up-to-date overview of the blood pressure 
measurements. In one case, this scenario was not tested because of the 
physical state of the participant. 

4 One person indicates that this would not be reassuring, since he/she 
would start worrying in case the measurements are outside the healthy 
boundaries. Others find it reassuring that the care professionals can see 
faster when something is wrong.  

Table 7. Blood pressure measurements 

 
This service could not be tested for one subject, due to physical limitations. The results 
are therefore based on 4 tests. For the elderly, it was not necessary to measure their 
blood pressure as regularly. They therefore did not all see the need for this service. 
However, it did seem very useful that the care professionals had an instant and up-to-
date overview of their blood pressure when needed. Most elderly also found it 
reassuring that the care professionals would know in an early stage when there was a 
problem with the blood pressure. Elderly did not experience any problems with putting 
on the measuring cuff. 
 
4.3.5 Activity reminder 
 

Questions Experience sampling 

1 The robot’s reminder motivates me to go outside. 
(choices: fully disagree – disagree – neutral – agree – fully agree) 

  

 Post user test 

2 What is of influence whether you go outside and exercise? 

3 How does the robot help in exercising? 

4 To what extend were the suggested activities what you expected? 

 

Answers  

1 1x neutral, 2x agree, 2x fully agree 

2 All participants agree that the weather is the major influence on the 
activity schedule. 

3 One subject indicates that the reminder would be useful, because he/she 



 
 

 
© Florence Public  

WP6 D6.6,  version 1.0 

Florence 

ICT-2009-248730 

Page 27 of 65 

sometimes loses track of time and them lacks the time to exercise. Three 
other subjects say that they would not need this service.  

4 Two participants say that showing the map is redundant, since they 
already know the area very well. One subject indicates that other 
reminders could be added, such as reminders for shows, movies and 
other appointments (like dentist) 

Table 8. Activity reminder service 

 
According to the elderly, the weather has the most influence on whether to go outside. 
However, one participant indicates that she sometimes loses track of time and thus 
forgets to go outside. She really appreciated the activity reminder.  
The current scenario, where a map of the surrounding area and a proposed route was 
shown, was not considered useful. Some elderly indicated that they knew the area 
very well and did not need a map. 
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5 Conclusions from the Final Evaluation of the 
Florence System 

5.1 Overview 

This deliverable contains the conclusions of the final Evaluation of the Florence 
System. These conclusions are based on the findings from the real home lab 
environment which have subsequently been checked with the controlled environment 
lab tests results to provide a solid outcome of the final results. 
 
The final user test was held in close cooperation between Novay and Carint 
Reggeland (a care organization), and has been executed in the eastern part of The 
Netherlands (Twente).  
The actual user test consisted of three phases: 

1. Installation. The homes of the elderly were equipped with sensors for activity 
detection, and with one or two camera’s that recorded the activities in the 
home. Also, a Wi-Fi network was installed. 

2. Execution of the user tests. This involved a number of interviews (see the 
previous chapter), and an evaluation of the quality and the usefulness of the 
individual services. This is reported in the previous chapter. 

3. After the user test a post-interview was held to evaluate the process and to 
give a final ‘verdict’ of the quality  

 

5.2 Installation 

The preparation process – the duration of the installation and the amount of sensors 
that needed to be installed – was considered as too long. This could have had a 
negative effect on the experience of the participants. At the beginning of this test, there 
was a mismatch between the expectations of the participants and the services the 
Florence robot could provide. Participants did expect more physical support (e.g. 
opening doors, bringing drinks). 
During the controlled home environment tests these issues did not arise because the 
technical infrastructure was more or less already in place and the system was not 
presented as a final system. So it was important to see the difference in a real life 
setup. 
 

5.3 The actual user test 

 
5.3.1 Interaction  
The interaction with the robot and the touch interface was considered to be very clear, 
user-friendly, simple and intuitive. Most participants prefer the touch input modality, but 
also comment that this is situational. When the robot is further away, voice input could 
also be useful. Using gestures to control the robot was considered as less useful. 
However, note that only the touch modality was part of the test. During the controlled 
home environment tests, the other modalities have been tested as well to a certain 
extend but not considered to be so stable and accepted that they could be used in the 
final tests. The functionality was shown in some ways and speech interaction was 
considered to be very important (though only when working completely). 
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5.3.2 Navigation 
The navigation during the controlled home environment tests was not that realistic 
because we were able to check out the surroundings in advance. Navigation could be 
configured before the tests and relatively easy be controlled because the testers were 
used to the setups. 
The autonomous navigation capabilities in real environments were questionable 
instead. The speed at which the robot moved was considered fine, but the noise was 
sometimes annoying. The robot was also lost a couple of times. The back-end was not 
designed to easily take over the navigation, because of a lack of integration and 
therefore took too long.  Due to these technical limitations, it was not easy to observe 
the participant’s natural behavior.  
Overall, the robot was considered as most valuable as a safety tool. The live contact 
with the care professionals of Carint Reggeland was considered as a great addition to 
the current way of working. Agenda reminders and social aspects were nice to have 
and enriched the robot.  
 
5.3.3 Privacy 
All participants are willing to offer some of the privacy if it contributes to their safety. It 
is however important to keep the user in control. It seemed that the closer the contact 
with another person, the trust increases as well. Moreover, the more trust, the higher 
the willingness of letting others have an insight in their homes and lives via the robot. 
 
5.3.4 Individual services 
The Florence robot supports multiple services. The keeping in touch service and the 
fall handling service were appreciated the most. They provide a notion of safety. 
Also the medication reminder and blood pressure measurement were considered a 
valuable add-on. This is in line with the tests done previously. 
 
5.3.5 Willingness to buy 
Most elderly would not yet purchase the robot if it was available. If the robot would be 
developed further (e.g. by providing a larger variety of services and better navigation), 
most participants would like to have such a robot at home. They are willing to pay a 
fee for it and expect to get the robot through their care providers, such as Carint 
Reggeland. 
Although the system was reasonably stable at the last user test, it remained rather 
brittle. The subject (autonomous robotics, distributed systems) is complicated, the 
environment is complex. To create a reliable system that can be modified with 
confidence requires a lot of knowledge and high level of engineering (in multiple 
disciplines). There is quite some research to be done before such systems are in a 
state to be offered as products. See the exploitation report for economic details. 
 

5.4 Evaluation of the various services  

5.4.1 Fall Handling 
This service was evaluated as most valuable. It has an added value to provide this 
service via a robot compared to other channels (e.g. laptop or iPad). A 2-sided video 
connection was preferred, on one hand to better estimate the situation, on the other 
hand the social presence; perception that someone is nearby.  
People would like to see and talk to care professionals as fast as possible to get 
reassured. Moreover they could explain the process, make a better estimation of the 



 
 

 
© Florence Public  

WP6 D6.6,  version 1.0 

Florence 

ICT-2009-248730 

Page 30 of 65 

situation and better fit the care to the needs of the user. This increased the feeling of 
safety.  
In the current situation there were some technical issues that have to be solved. First 
of all, the button did not work properly; sometimes the participants had to push multiple 
times in order to activate the service. Secondly, the time to set up the connection via 
the robot took longer than setting up a connection with a regular alarm button (with 
audio support). For the participant, this is not acceptable. During the controlled home 
environment tests this was running a little bit more smoothly, maybe depending on the 
network infrastructure. Delays between user input and the reaction of the system has 
always been a critical issue with all user interaction. This needs to be improved. 
 
5.4.2 Blood Pressure Measurement 
From a technical point of view, this service worked properly. The idea to show trends 
over a longer period of time was evaluated positive.  
However, this service did not perfectly fit into the daily activities and capabilities of the 
participants: one participant was half paralysed and could not use this measurement 
device at all, another participant was not capable of fasten the strap and multiple 
participants did not understand the explanation correctly. The service was not 
considered as most valuable. This is in line with the controlled home environment 
tests. 
 
5.4.3 Activity Reminder 
Getting reminders in general, was considered as a real added value. Alternative routes 
did not have any added value to the participants. The added value of providing this 
service via a robot was not really clear. Due to the lack of not being able of get outside 
missed the real added value for this service: fall handling during a walk and helping the 
participant to find his/her home in cases they are lost. During the home environment 
tests the feedback was similar, it was understood what the service offers but the 
necessity was not completely clear. 
 
5.4.4 Medication Reminder 
Getting reminders in general, was considered as a real added value. However, a 
shortcoming was that the robot was not able to give the actual medicines. Integrating a 
medication dispenser was suggested multiple times.  
People have developed their own routines of taking their medicines. In practice, people 
forget it more often. Therefore, the robot should not only give reminders, but should 
also give support in developing routines.  
 
5.4.5 Keeping in Touch 
The appreciation of this service highly depends on the speed/delay of the internet 
connection. From a family/friend point of view, this service was not only for 
communication, but would also be used as a check; having a look at the person and 
the environment could give an indication if everything is all right.  
Using Skype made the participants feel more connected to their family/friends 
compared to i.e. phone conferences. Providing this service via a robot was evaluated 
very positively by the family members and friends in order to estimate the situation of 
the participant. For the participant it was more like a luxury to have a robot that 
enables them to use the service everywhere in their house instead of having the 
service on a laptop.  
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5.4.6 Overall 
The combination of services on one platform was really well appreciated. All services 
could also be provided separately, but the integration and the ease of using them 
contributes to the acceptance of such services. Anyhow, there should be a clear 
benefit produced by the different services otherwise the robot is not considered to be 
useful. From a usefulness-perspective, fall handling and video communication are 
crucial major functions and all other services add additional value to it. 

 



 
 

 
© Florence Public  

WP6 D6.6,  version 1.0 

Florence 

ICT-2009-248730 

Page 32 of 65 

6 Recommendations 

In this chapter, following the main findings and conclusions from the overall evaluation 
tests, we provide a number of recommendations attending to its different components 
and aspects so as to help in the understanding of future improvements and 
developments of Florence system technology. 

6.1 Robot hardware and core function  

6.1.1 Recommendations for robot manufacturers 

 The appearance must be professional 

 The noise of the robot should be reduced 

 The battery of the robot lasts little and constrains the availability of the services 

 The wheels should be bigger and if possible able to overcome obstacles 

 The system has to be modular, it should have the ability to be extended with 
new compontents 

 Touch screens have to be mounted without the possibility of wobbling around, 
otherwise it is hard for elderly to recognize if a press was received correctly 

6.1.2 Recommendations for a future version of Florence 

 Voice and gesture recognition are better when further away from the platform, 
improvement on the position of the cameras and distance sensors to detect 
interaction at closer distances 

 The installation takes too long, setting up the different parts of the system 
should be easier 

 The detection of obstacles only work at a certain height, but the platform 
doesn’t recognise corners of tables or chairs, distance detectors, infrared 
should be placed so as to cover the whole height of the platform. 

 As a basic functionality, video conferencing should be expanded to be the 
major enabling technology. Then services using / extending the telepresence 
functionality should get highest priority.  

 

6.2 Robot software 

6.2.1  Recommendations for robot manufacturer  

 The navigation capabilities must be improved 

 Font sizes should be reconfigurable 

 Some touch screens interactions require too many clicks 

 Voice should be integrated into the system 

6.2.2 Recommendations for a future version of Florence 
So far, most services use freely available software components which on the one hand 
reduces costs but on the other hand need a lot of glue code and bridge functions to get 
everything working together. In a future version, it would be nice to have a single 
system consisting on (maybe also proprietary) professional software components (like 
speech recognition or video conferencing). 
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6.3 Service enablers 

The so far developed service enablers provide functionality that was developed to 
accomplish the Florence services tasks. The next step would be to integrate 
them with further systems to show the expandability of the system. New 
enablers could be added (data handling, UI modalities, sync with 
smartphones,...). 

6.4 Improvement of Sample Services 

6.4.1 Fall handling 
 

 Interaction with service providers should be tested and provided, people 
showed the need to have another person on the other side when fall and 
requesting help 

 Reliability of the system (potentially adding further detection functionalities) 
could be improved to maximise the accuracy in the detection of a fall event. 

 The timing for connecting to the care or emergency service is critical and it 
should be minimised. 

 The push alarm button should be triggered at once, it needs to be sensitive 
when emergency occurs 

 If a fall event occurs, the system should be able to send mobile text to informal 
of formal carers 

 
6.4.2 Blood Pressure Measurement 
 

 The device should be easy to fasten and unfasten as well as the instructions, 
sometimes placing the devices was difficult for some users, an alternative is 
the fixed devices with no need for strapping 

 The measures should be displayed and easy to read in the general touch 
screen other than in the screen of the device 

 Sending the measure to the mobile device would help to read and record the 
measures by the users or the carers. 

 
6.4.3 Activity Reminder 
 

 The robot platform should be able to develop routines rather than reminders, to 
improve the healthy habits of the users 

 A menu of interests and hobbies should also be displayed tailoring the users 
wish 

 
 

6.4.4 Medication Reminder 
 

 Reminders would be most effective if they could be given also outside of the 
home environment may be by a bracelet of on the mobile phone 

 The robotic platform was not very comfortable for receiving the reminder and it 
is much easier to receive them on devices like the mobile phone. 

 Detailed information on the exact medication to be taken could be improved by 
adding a picture of it 
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6.4.5 Keeping in Touch 
 

 The service should be adapted to internet connections of lower speed so a 
higher number of users can benefit from it 

 The localization of the user is essential to improve the usual videoconferencing, 
by avoiding mobility problems and hearing impairments 

6.5 Service environment   

Providing an app store that uses the Florence enabling technologies would be the next 
major step in regard to the service deployment model. This would enable third party 
developers to design specific functionalities for various tasks for elderly, care givers or 
family members. 
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Appendix A.  Information sheet 
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Appendix B.  Consent form 
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Appendix C.  Demonstration Script 

Demo script 
(Level of detail with which the user-robot interaction is explained depends on feedback 
of the participant. Basic setup: researcher demonstrates and explains steps. Answer 
questions. Afterwards, user will go through the steps himself.)   
Ik laat u nu zien wat er met de robot kan. Stelt u tussendoor rustig vragen.  
De robot kunt u bedienen op drie manieren: 

 Via het scherm 

 Via gebaren 

We spreken eerst even de schermen op het touchscreen door.  
[Splash-screen]  
 
U begint door het scherm aan te raken. Dan krijgt u de vraag “wat wilt u doen? “. U 
krijgt het hoofdmenu te zien. We beginnen bij de diensten die we woensdag gaan 
testen.  
 
Go home 
De eerste is eigenlijk geen dienst, maar een functie. Met ‘Robot ga terug’ kunt u de 
robot naar zijn vaste plek sturen. Dit is [locatie].  
Wilt u dat ik naar mijn plaats ga Ja – Nee 
Gaat terug naar vaste plek per ruimte.  
 
Blood pressure measurement 
De robot kan u eraan herinneren om uw bloeddruk te meten..  

 Robot komt naar op een bepaald moment naar u toe. U krijgt een melding met ‘het is 

tijd om uw bloeddruk te testen’ 

 Wilt u uw bloeddruk meten? Ja/Nee 

 Ja? Ok, rijdt naar bloeddrukmeter. U loopt achter de meter aan 

 Uitleg? Ja – Nee 

 Ja? Tips… druk op OK. Ok.  

 Op start drukken op het apparaat.  

 Beeld van de resultaten 

Move 
Als u zich goed voelt en het weer goed is,  kan de robot u de tip geven om even naar 
buiten te gaan. Deze herinnering krijgt u al een tijdje voor de tv heeft gezeten, radio 
heeft geluisterd of een DVD-tje hebt gekeken. Hoe voelt u zich vandaag?  
Moe – normaal – actief 
Wandel en – fietsen – niets 
Idee voor route 
Andere route?  
 
Keeping in touch 
Ik had in onze eerst afspraak al verteld dat u via de robot met uw 
[zoon/dochter/vriend(in)] kunt bellen mét een beeldverbinding. Hij/zij kan ook de robot 
besturen. Zo kan hij/zij u ook helpen met praktische dingen in huis, omdat hij/zij mee 
kan kijken. Bijvoorbeeld als u niet weet hoe u uw tv moet instellen. Of u kunt wat tips 
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gebruiken bij het bereiden van een maaltijd. Kunt u zelf zo een concrete vraag 
bedenken voor woensdag?  
(uitleg over opzetten beeldverbinding)  
Uw zoon/dochter/vriend(in) kan nu de besturing van de robot overnemen. En de robot 
eventueel met u mee laten rijden naar een andere plek in huis.  Dit gaan we woensdag 
testen. 
 
Dan volgen nu de diensten die donderdag aan bod komen.  
 
Fall handling 
U heeft al de beschikking over een alarmknop waarmee u contact kunt leggen met de 
alarmcentrale. De robot kan hier een beeldverbinding aan toevoegen: als u op de 
alarmknop drukt, komt de robot aanrijden en legt ze een beeldverbinding met de 
alarmcentrale. De alarmcentrale kan vervolgens de robot besturen om te kijken hoe 
het met u gaat.  
De robot komt aanrijden. Als ze de weg niet kan vinden, maakt ze sowieso verbinding. 
Anders stelt ze u een vraag: [vraag van scherm] Heeft u hulp nodig?  
 
Medication reminder 
De robot kan u eraan herinneren om uw medicijnen in te nemen. De robot komt 
aanrijden en laat u dit scherm zien. Met een druk op OK laat u zien dat u de 
herinnering heeft gezien. Als u wilt dat de robot naar de vaste plek gaat, drukt u op 
‘[naam van de knop]’.   
 
Planning 
Als u verder geen vragen meer heeft, gaan we nu even de verschillende diensten 
inplannen.  

 Wat is voor u een handige ‘thuisplek’ voor de robot?  

 Vraag: Waar in huis neemt u deze medicijnen? Op welk tijdstip gaat u normaal 

lunchen? Bij de lunch?   

 Wat is voor u een goed tijdstip woensdagmiddag om uw bloeddruk te meten?  

 We leggen ’s middags rond half vijf contact met uw schoonzoon 
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Appendix D.  Pre-interview 

U heeft nu een idee gekregen van de Florence-robot. Ik wil u graag een paar vragen 
stellen over wat voor indruk u van de robot heeft gekregen. 
 

1. Kunt u kort voor me beschrijven wat u net gezien en gehoord heeft?  

2. Wat is uw eerste indruk van de robot? Welke mogelijkheden spreken u aan? 

Welke niet? Waarom wel/niet?  

a. Wat vindt u van het idee dat een robot in uw huis rond zou rijden?  

i. Wat vindt u hier positief aan? Wat vindt u hier negatief aan?  

[Bij geen response vragen naar gevoel van veiligheid, hulp in 

huis, gezelschap in huis; negatief: technologische indringer, 

afhankelijkheid van technologie] 

b. Wat vindt u van het uiterlijk van de robot? De uitstraling? Van de vorm? 

Van de materialen?  

c. Wat vindt u van de manier waarop u de robot moet bedienen? Wat lijkt 

u het makkelijkst om te gebruiken? Spraak, gebaren, audio of via het 

touch screen? 

       [Als gesture recogn. en speech niet werken: ziet u het voor u dat u met 

gebaren de robot kunt bedienen? Of door tegen de robot te praten? Op 

welke andere manieren zou u de robot willen bedienen?] 

d. In hoeverre heeft u er vertrouwen in dat u met de robot om kunt gaan?  

3. U heeft een aantal mogelijkheden van de robot gezien. Deze staan op de deze 

kaartjes. We hebben:  

a. Hulp als u gevallen bent 

b. Contact met familieleden via robot 

c. Herinnering om medicijnen te nemen 

d. Herinnering om naar buiten te gaan 

e. Herinnering om uw bloeddruk te meten 

Kunt u aangeven welke dienst u het meest aanspreekt? Welke het minst? Wat 

vindt u van (overgebleven services)? Kunt u de overgebleven kaartjes op 

volgorde leggen?  

 

Bij elke service doorvragen op: 
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o Kent u alternatieven voor deze diensten? Wat vindt u ervan om dit via 

een robot te doen? Heeft dit voor u op het eerste gezicht meerwaarde? 

En zo ja: op welke manier?  

o Krijgt u hulp van uw zoon/dochter/vriendin? 

o In welke situaties krijgt u hulp? 

o In hoeverre denkt u  dat assistentie via de robot hierbij zou kunnen 

helpen? 

o Kunt u zich andere situatie voorstellen waarbij deze hulp van uw 

zoon/dochter/vriend(in) van meerwaarde zou kunnen zijn? 

 
Result: holistic ranking of services; initial impression of added-value  
 

4. Als u al deze diensten op een rijtje ziet, hoe nuttig zou deze robot voor u in de 

praktijk zijn?  Kunt u een cijfer tussen de 1 en de 10? Kunt u uw antwoord 

uitleggen? Welke mogelijkheden mist u nog? 
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Appendix E.  Interview with Family members 

Keep in Touch Service (KEETOU) 
 

 Wat is uw eerste indruk van de service?  Kunt u aangeven welke positieve 

punten eraan zitten? Welke negatieve?  

 In hoeverre heeft contact leggen met uw [vader/moeder/zoon/vriend(in)] via de 

robot en Skype toegevoegde waarde voor u? En de besturing van de robot op 

afstand?   

 Wat is uw inschatting van het effect dat deze dienst heeft op de zelfstandigheid 

van uw [vader/moeder/vriend(in)]? In hoeverre denkt u hem/haar via de robot 

en de beeldverbinding te kunnen helpen?  

 Hoe heeft u de besturing van de robot op afstand ervaren? Welke 

verbeteringen kunnen we aanbrengen?   

 In hoeverre kreeg u  via de robot in beeld wat u wilde zien? Hoe denkt u dat dit 

in de praktijk van een echte melding zou uitpakken?  

  In hoeverre had u het gevoel dat u het gedrag van de robot onder controle 

had? Wanneer u dit in de praktijk zou gebruiken, hoe makkelijk of moeilijk zou 

dit voor u zijn om te leren?  

 Wat denkt u dat uw vader/moeder/vriend van deze dienst vindt? In hoeverre 

zou privacy voor hem/haar een rol spelen?  

 Stel deze dienst wordt op de markt gebracht. Wie zou volgens u deze service 

moeten aanbieden? Op welke manier? Wie zou ervoor moeten betalen? Zou u 

bereid zijn hiervoor te betalen voor uw [vader/moeder/vriend(in)]?  
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Appendix F.  Interview with care professionals 

Wat is uw eerste indruk van de service?  Kunt u aangeven welke positieve punten 
eraan zitten? Welke negatieve?  

 
[Specifieker maken indien nodig]: Voor uw cliënten? Voor Carint?  
 

 doorvragen:  
o In hoeverre heeft de afhandeling van de melding via een robot 

toegevoegde waarde ten opzichte van het huidige systeem?  

o Wat voor effect zal een beeldverbinding hebben op uw inschatting 

van de huidige situatie? 

 Wat voor effect denkt u dat de melding via de robot zal hebben op de 

snelheid waarmee hulp kan worden geboden?  

 Wat is uw inschatting van het effect dat deze dienst heeft op het gevoel van 

veiligheid van de ouderen?  

 Hoe heeft u de besturing van de robot op afstand ervaren? Welke 

verbeteringen kunnen we aanbrengen?   

 In hoeverre had u het gevoel dat u het gedrag van de robot onder controle 

had? Wanneer u dit in de praktijk zou gebruiken, hoe makkelijk of moeilijk 

zou dit voor u zijn om te leren? Kunt u een inschatting geven van hoe dit 

voor uw collega’s zal zijn?  

 In hoeverre kreeg u  via de robot in beeld wat u wilde zien? Hoe denkt u dat 

dit in de praktijk van een echte melding zou uitpakken?  

 Ziet u voor Carint een rol weggelegd bij het aanbieden van deze dienst? Op 

welke manier zou Carint deze dienst aan haar klanten kunnen aanbieden? 

Zo ja, welke? Waarom?  

 Waarvoor zou deze dienst nog meer kunnen worden ingezet? 
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Appendix G.  Experience sampling cards 
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Appendix H.  Post-interview 

 
Critical incidents 
 
The following questions will be asked on both test days: 
 
U heeft nu een tijdje zelf de robot kunnen gebruiken.  

 Welk moment in de test is u het meest bijgebleven? Waarom: wat sprak u 

hierin aan? Wat juist niet?  

 Kunt u zich nog andere momenten herinneren die voor u belangrijk waren?  

Bij weinig of geen response 

 Kunt u zich momenten herinneren waarop het gedrag van de robot 

u in het bijzonder aansprak? In welke situaties was dat? Wat sprak 

u in het bijzonder aan? 

 Kunt u zich momenten herinneren waarop het gedrag van de robot 

u vreemd overkwam? In welke situaties was dat? Wat had u 

verwacht?  

 
User experience and navigation (general / algemeen) 
 
User experience 

 Wat vindt u van de manier waarop u de robot kunt bedienen? Heeft u 

suggesties om het bedienen van de robot makkelijker te maken?  

 U heeft gezien dat u de robot op drie manieren kunt bedienen: via het scherm, 

via uw stem en met gebaren. Welke heeft de voorkeur? Waarom? (Doorvragen 

op andere modaliteiten) 

o Heeft u verschillende voorkeuren voor verschillende situaties? Zo ja, 

welke, wanneer?  

 Wat vindt u van het uiterlijk van de robot zelf? Uitstraling, vorm, materialen? 

Heeft u suggesties om de robot er beter uit te laten zien?  

 Wat vindt u van het ontwerp van de schermen?  

o In hoeverre werkt het scherm intuïtief?  

o In hoeverre zijn de menu’s duidelijk?  

o In hoeverre is het scherm goed leesbaar? De knoppen? De tekst op het 

scherm? (eventueel doorvragen op grootte)  

o Wat vindt u van hoe de schermen eruit zien?  

o Welke suggesties heeft u voor verbeteringen?  
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o Kunt u zich andere manieren voorstellen waarop u de robot kunt 

bedienen? Welke? Waarom?  

 Stel de robot komt op de markt. Hoe makkelijk of moeilijk denkt u dat het voor u 

zal zijn om de robot te leren gebruiken? Op welke manier zouden we het leren 

gebruiken makkelijker kunnen maken?  

 
Navigation / Navigatie 

 De robot kan redelijk zelfstandig door het huis rijden. Wat vindt u van de 

manier waarop de robot zich beweegt? In hoeverre kwam dit overeen met uw 

verwachtingen? In hoeverre komt dit natuurlijk op u over? Welke verbeteringen 

zijn volgens u wenselijk?   

 Was de robot op de positie waar u hem verwachtte toen u hem nodig had? 

Wanneer wel? Wanneer niet?  

 
Holistische evaluatie van services 
[kaartjes met alle services op tafel leggen] 
 
Ik wil nu graag even wat doorpraten over de verschillende mogelijkheden van de robot 
die we getest hebben.  

 Als u al deze diensten op een rijtje ziet, hoe nuttig zou deze robot voor u in de 

praktijk zijn? Kunt u een cijfer tussen de 1 en de 10? Kunt u uw antwoord 

uitleggen?  

o Hulp als u gevallen bent 
o Contact met familieleden via robot 
o Herinnering voor medicatie 
o Herinnering om wat te gaan bewegen 
o Herinnering om uw bloeddruk te meten 
(kaartjes gebruiken van pre-interview)  
 

 Welk van deze diensten spreekt u het meest aan? Waarom? Welke het minst? 

Waarom?  

[Resterende opnieuw op volgorde laten leggen. Koppelen aan volgorde uit pre-

interview.] 

 

 Vragen naar redenen voor afwijkingen in volgorde.  

 Wat vindt u ervan dat deze diensten via een robot worden aangeboden?  In 

hoeverre heeft dit voor u meerwaarde? Waarom wel/niet? Wat zouden goede 

alternatieven zijn?  

 

Service specific questions / service specifieke vragen  

Hulp bij vallen 
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 Heeft u al eerder een alarmknop tot uw beschikking gehad? Heeft u deze al 

eens moeten gebruiken? Wat vindt u ervan dat er een robot komt aanrijden als 

u op een alarmknop drukt?  

o Participant #5: u vertelde dat u al vaker bent gevallen. In hoeverre zou 

deze alarmknop en de robot voor u op dat moment toegevoegde 

waarde hebben gehad? Op welke manier? Zijn er betere alternatieven?  

 Na de test werd u gevraagd wat voor effect de ondersteuning van de robot 

heeft op uw gevoel van veiligheid. U antwoordde toen [X]. Kunt u uw antwoord 

uitleggen? Wanneer u dit permanent in huis zou hebben, wat zou dat doen met 

uw gevoel van veiligheid?  

 Toen u op de alarmknop drukte, zat u. Hoe heeft u de bediening van de robot 

ervaren op dat moment? In hoeverre paste de bediening bij uw houding op dat 

moment? En bij een situatie dat u echt bent gevallen? Welke manier van de 

robot bedienen heeft uw voorkeur in die situatie?   

 Wat vindt u ervan dat van Skype gebruik wordt gemaakt om contact te leggen 

met de alarmcentrale? Wat zijn volgens u de voor- en nadelen?  

 
Contact met familieleden via robot 

 Wonen uw familie en vrienden e.a. in de buurt? Hoe vaak ziet u uw familie en 

vrienden e.a.? In hoeverre heeft de robot meerwaarde voor uw familie/vrienden 

die dichtbij wonen? En verder weg?  

 Na de test werd u gevraagd naar wat voor een effect de robot heeft op de band 

die u heeft met uw familieleden. U antwoordde toen [X]. Kunt u uw antwoord 

uitleggen?  

 Wat vind u ervan dat een familielid/vriend(in) via de robot kan meekijken en 

rondrijden in uw huis? 

o Heeft dit een meerwaarde voor u? 

o Voor welke praktische hulp zou uw familielid/vriend(in) (nog meer) 

kunnen bieden via de robot? 

 U werd ook gevraagd of u geholpen bent met de ogen die de robot uw familie 

verschaft. U antwoordde toen [X]. Kunt u uw antwoord uitleggen? Doorvragen: 

o In hoeverre vindt u het prettig dat uw zoon/dochter/vriend(in) met u kan 

meekijken? 

o Hoe belangrijk vindt u uw privacy in dit geval?  

 Wanneer u deze service permanent in huis zou hebben, wat zou dit doen met 

hoe verbonden u zich voelt met uw zoon/dochter/vriend(in)?  
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o Wat voor effect zou deze toepassing hebben op uw contact met 

vrienden en familie leden? B.v. mogelijkheid om iemand vaker op 

afstand te spreken, of minder vaak maar f2f.  

o Zou u deze toepassing ook willen gebruiken om bijvoorbeeld contact op 

te kunnen  nemen met een zorgverlener of dokter? 

 Wanneer u deze service permanent in huis zou hebben, wat zou dit doen met 

uw zelfstandigheid? In hoeverre denkt u dat klusjes in huis langer zelf kunt 

blijven doen wanneer uw zoon/dochter/vriend(in) meekijkt? Waarom wel/niet? 

Welke klusjes?  

 
Herinnering voor medicatie 

 In het eerste interview is u gevraagd naar de medicijnen die u gebruikt. U gaf 

aan dat u [X] maal per dag [X] medicijnen inneemt. Hoe makkelijk of moeilijk is 

dit voor u? Wat doet u nu om ze niet te vergeten? Hoe belangrijk is het om uw 

medicijnen op het juiste moment in te nemen? 

 Na de test werd u gevraagd in hoeverre de melding van de robot om de 

medicijnen in te nemen u gerust stelde. U antwoordde [X]. Kunt u uw antwoord 

uitleggen? 

 Biedt een robot u meerwaarde? Welke alternatieven zijn er? 

o [Bij proefpersoon die dispenser heeft: in hoeverre hebben de 

herinneringen via de robot meerwaarde ten opzichte van de dispenser 

die u al gebruikt?] 

 
Exercise reminder / Herinnering om wat te gaan bewegen 

 Waar hangt het in de huidige situatie vanaf of (en wanneer) u naar buiten gaat? 

o Voor welke activiteiten gaat u naar buiten? Waarom? Hoe vaak? 

[vragen aanpassen aan respondent; toespitsen op lichaamsbeweging 

indien van toepassing]  

 Na de test werd u gevraagd in hoeverre de melding van de robot u helpt bij het 

ondernemen van fysieke activiteiten. U antwoordde [X]. Kunt u uw antwoord 

uitleggen? 

 In hoeverre sloten de activiteiten aan bij u wensen / verwachtingen? Kunt u uw 

antwoord uitleggen?Herinnering om uw bloeddruk te meten 

 U gaf in de intake aan dat u [zelf uw bloeddruk opmeet / uw bloeddruk wordt 

opgemeten]. Wat vindt u ervan dat de robot u hierbij helpt?  

o  Eventueel: in plaats van dat uw bloeddruk door (?) wordt opgemeten? 
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 Na de test werd u gevraagd in hoeverre de melding van de robot om u 

bloeddruk te meten u gerust stelt. U antwoordde [X]. Kunt u dit uw antwoord 

uitleggen? 

 
Business model 
Ik wil u tenslotte een paar vragen stellen over het vervolg.  

 Wat zou er nog aan de robot verbeterd moeten worden? Welke diensten mist u 

nog?  

o Wat zijn lastige dingen waar u in het dagelijkse leven tegenaan loopt? 

 Zou u de robot in huis willen hebben op het moment dat deze is uitontwikkeld?  

o Zo ja: waarin zit voor u de toegevoegde waarde?  

o Zo nee: wat is hiervoor de belangrijkste reden? [Doorvragen op 

toegevoegde waarde van robot vs. andere media; gebruiksgemak] 

 Stel de robot komt op de markt. Welke organisatie zou volgens u de robot 

moeten aanbieden? Zou u bereid zijn zelf te betalen voor de robot in de vorm 

van een maandelijks bedrag? Als u ‘m zou moeten kopen?  

 Waar zou u verwachten dit soort producten te kunnen kopen? 

 
Afsluitende vragen 

 We hebben nu verschillende mogelijke toepassingen van deze robot 

besproken en uitgeprobeerd. Wat is uw algemene indruk van deze robot? 

 Heeft u verder nog aan- en / of opmerkingen? 
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Appendix I.  Observation Coding Scheme 

This table presents an overview of the experiences of the user, specified per service.  

 Pp#1 Pp#2 Pp#3 Pp#4 Pp#5 

Technical 
evaluation 
(Overall) 

     

Fallhan The 
connection 
with Carint 
took longer 
than by using 
the ‘normal’ 
alarm button. 
‘that is not 
acceptable’ 

Reaction 
speed of the 
robot is too 
slow 

Did work 
properly. 
Robot could 
not find user, 
care giver had 
to take over  

Connection 
alarm button - 
pc did not 
work properly 
at once 

When the robot 
was searching 
for test 
participant, it 
forced the 
participant into 
the kerb. 

ES***: The 
Florence-
robot makes 
me feel safer 
at home 

Agree Agree Agree Fully agree Agree 

Agerem* Did work 
properly 

Did work 
properly 

Did work 
properly 

Did work 
properly 

Did work 
properly 

ES***: The 
robot’s 
medication 
reminders 
comfort me 

Agree  Neutral Agree Agree Fully Agree 

KEETOU There was a 
delay in the 
remote control. 
The Skype 
window 
remained 
behind the 
robot interface. 

There was a 
delay in the 
remote control. 
The Skype 
window did not 
come to full 
screen 
immediately. 

The Skype 
window was 
swapping 
multiple times 
(15 sec.) with 
the robot 
interface. 
Finally the 
Skype window 
is displayed 
full screen on 
top 

The Skype 
window was 
swapping 
multiple times 
(15 sec.) with 
the robot 
interface. 
Finally the 
Skype window 
is displayed 
full screen on 
top 

The Skype 
window was 
swapping 
multiple times 
(15 sec.) with 
the robot 
interface. Finally 
the Skype 
window is 
displayed full 
screen on top 

ES***: As a 
result of the 
‘eyes’ the 
robot 
provides to 
my 
son/daughter
/friend, 
he/she will 
be able to 
help me at 
home in a 
better way 

Fully agree Agree  Neutral Neutral Neutral 

ES***:When I 
contact my 
family by 
means of the 
Florence 
robot, I feel 
more 
connected to 
him/her than 

Fully agree Agree  Agree Agree Fully agree 
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via a regular 
phone call 
BPM** Did work 

properly 
Connection 
between robot 
and meter 
failed during 
the 
experiment. 

Connection 
between robot 
and meter 
failed during 
the 
experiment. 

Connection 
between robot 
and meter 
failed during 
the 
experiment. 

[Service could 
not be tested 
due to physical 
limitations of the 
test participant] 

ES***:The 
robot’s 
reminder for 
measuring 
my blood 
pressure 
reassures me 

Fully agree Neutral Agree Neutral - 

ES***: I want 
to decide 
myself when 
to take these 
measuremen
ts. 

Fully agree Agree Agree Agree - 

AS** Did work 
properly 

Test 
participant 
touched a 
button too long 
so one screen 
was not 
displayed and 
google maps 
could not be 
loaded 

Did work 
properly 

Did work 
properly 

Test participant 
touched a button 
too long so one 
screen was not 
displayed and 
google maps 
could not be 
loaded  

ES***: The 
robot’s 
reminder 
motivates me 
to go 
outside. 

Fully agree Fully agree Agree Agree Neutral 

 

 
 
 
 

     

Usability 
evaluation 
(Overall) 

     

Fallhan ‘this service 
gives me a 
feeling of 
safety and is 
most important 
to me.’ 
The Skype 
connection 
helps the care 
giver to 
estimate the 
situation 
better. 

‘This service 
has the most 
added value' 

The skype 
connection 
helps the care 
giver to 
estimate the 
situation. The 
elderly can 
then know 
what to 
expect. 

‘this service 
has the most 
added value, 
because it 
happened to 
me multiple 
times.’ 

‘this service has 
the most added 
value, you’ll get 
direct contact, 
and a care 
professional 
could give 
explanation 
about the 
process that will 
come.’ 

Agerem* Medication 
reminder was 
considered 
useful, but not 
yet necessary 
for her. She 

Medication 
reminder was 
considered 
useful, but the 
user already 
has a 

‘It is useful to 
have a 
reminder. 
Especially 
when it is 
going well, I 

Participant 
already has a 
medication 
dispenser. It is 
considered 
useful when 

‘I’ll never forget 
my medication. 
It would have an 
added value if it 
really would 
bring my 
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doesn’t forget 
it yet. 

convenient 
reminder to 
take the 
medication 
(smart pill box) 

sometimes 
forget to take 
the 
medications’ 

this dispenser 
would be 
integrated into 
the robot and it 
would bring 
the medication 
to the user 

medication at 
the right time.’ 

KEETOU It gives her a 
feeling of 
safety and it 
could also be 
useful for 
things she 
doesn’t know 
or can’t do 
herself  

Positive 
feedback. 
Remote 
control was 
perceived as 
fun but not 
necessary 

It is fun to 
have to use 
with 
family/friends 
you don’t see 
often. For 
people you 
see often, the 
service is not 
necessary. 

Is considered 
as valuable, 
because he 
doesn’t see his 
daughter and 
son that much. 
Skype on a 
laptop could 
also do this 
job. 

It is a nice 
feature, it gives 
a feeling of 
safety…that 
people care 
about you 

 

BPM** The user was 
able to 
perform all the 
steps and 
fasten their 
own cuff. 

The service 
was 
comprehensibl
e. The user 
was able to 
perform all the 
steps and 
fasten their 
own cuff.  

BPM is not 
necessary, 
since there is 
no problem 
with blood 
pressure.  It 
brings about 
unnecessary 
fears. 

Especially 
valuable over 
a longer period 
of time to 
discuss the 
trends with 
family doctor 

[Service could 
not be tested 
due to physical 
limitations of the 
test participant] 

‘If I could use 
my own blood 
pressure 
measurement 
device than it 
would have an 
added value, 
because I now 
have to write 
down all the 
results and 
create a table 
and graph in 
Excel that I send 
to my family 
doctor’ 

AS**  Useful service, 
since he 
sometimes 
forgets to do 
physical 
exercise. 

He does not 
need a 
reminder to 
exercise. He 
goes out daily 
to walk or bike. 

It could help, 
but not all the 
time: physical 
state and 
weather 
conditions are 
leading 

He does not like 
to get a 
reminder to do 
some physical 
activities. ‘I don’t 
want to get 
forced…I make 
my own plans.’ 

      

* The scenario within the Agenda Reminder service (AGEREM) was a medication reminder while 

preparing lunch. 

** The Lifestyle Improvement service (LIFIMP) consists of two scenario’s, namely Blood Pressure 

Measurement and Activity Suggestor 

***ES  = Experience sampling questions. These questions are asked directly after a service is finished. 

Participants had to fill out a single- or two-item Likert-scale printed on a card. 

Interviews 
The subjects were asked questions at several stages of the user test. A pre-interview was held to obtain 

information on the subject itself . After a short demo of the services, an interview was held on the first 

impression the robot made.  After the user test, questions were asked on the experience with the robot.  
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Pre-interview on personal information 

Pre-interview 
Personal 
information 

Pp#1 Pp#2 Pp#3 Pp#4 Pp#5 

Age 84 78 86 72 68 
Gender Female Male Male Male Male 
Profession ? ? Car painter Metal worker 

and 
construction 
(sports 
grounds) 
worker 

Businessman 

Technology 
experience 

Computer, 
alarm button; 
Google and 
banking, e-mail 

Laptop, iPad, 
computer, 
alarm button; 
e-mail, 
exchange of 
movie clips, 
Flightradar, 
banking 

Computer 
(games, 
banking online, 
browsing), 
mobile phone 

Computer 
(shooters, 
online games, 
search info, 
music, online 
banking), 
medication 
dispenser, 
alarm button 

Computer, 
laptop, 
smartphone, 
iPad, alarm 
button, Skype, 
flight 
simulator, 
Facebook, 
email 

Medication 
use 

2 times  a day 
(diabetes, 
blood 
pressure, 
cholesterol), 
has a cassette, 
medication is 
delivered at 
home 

3 times a day, 
medication is 
provided by a 
nurse in a 
single strip for 
each time of 
the day 

Daily 3 times a day 
has a 
medication 
dispenser 

Some (blood 
thinner) 

Health Mobility issues Mobility issues  COPD patient |  
some mobility 
issues | some 
hearing 
problems 

Paralyzed on 
one side due 
to a stroke | 
can only use 
one hand  

Care 
dependency 
(professional) 

2 x a day 
home care 
(medical 
hosiery items 
such as 
elasticated 
stockings) 
2 x a week for 
housekeeping 

1 x a day 
home care  
2 x a week for 
housekeeping 

1 x a week for 
housekeeping  

1 x a day 
home care  
2 x a week for 
housekeeping 

2 x a day 
home care 
when girlfriend 
is gone 

Informal 
family care / 
help 

Lending a 
hand here and 
there, doing 
odd jobs, help 
with computer 
and preparing 
food so now 
and then 

No Technology 
connections 

No His girlfriend 
takes care of 
him 

Social 
environment 

Daughter lives 
nearby, clubs, 
gym and other 
friends 

Son and 
daughter live 
nearby, but are 
very busy and 
he doesn’t see 
them very 
often. A friend 
visits him at 
least once a 
week 

4 sons, they all 
live nearby 

Daughter lives 
in 
Vriezenveen, 
Son lives in 
Groningen, no 
connections in 
the 
neighborhood 

Very small, 
one good 
friend and his 
girlfriend, no 
family 
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Pre-interview on first impression 

Pre-interview Pp#1 Pp#2 Pp#3 Pp#4 Pp#5 

First 
impression 

‘I didn’t know 
what to 
expect, but it 
still is quite 
limited…I do 
understand 
that it is in a 
development 
phase, but 
there are 
much more 
services the 
robot could 
provide.’ 

`Reminds me of 
a vacuum 
robot`, Likes the 
way of 
interacting 

Curious, 
expects a 
great deal of 
the robot. 

‘looks like a 
useful thing’ 

‘It does have 
some 
potential, but 
it really is a 
prototype’ 

At ease with 
robot? 

Very at ease 
with the robot. 
‘Really easy to 
control’  

A bit scary still, 
worried that the 
robot will crash 
into something 
in his house. A 
bit afraid to 
break the robot. 

Very at ease 
with the robot, 
would like to 
have it 
permanently. 
Is not afraid to 
try new things 
and 
experiment 
with the robot. 

He does have 
confidence that 
he can control 
the robot, he is 
not afraid to try 
it: ‘that’s where 
you’re here for, 
aren’t you?’ 

He has 
already quite 
some IT 
experiences. 
‘I do 
understand 
the system 
and really 
would like to 
try out the 
systems to 
find some 
errors.’  

Robot 
appearance 

‘It does have a 
bit of a strange 
face, but I will 
get used to 
that’ 
‘Furthermore, 
it is a device, 
one could not 
expect that it 
will look like a 
human. 
However, 
sometimes 
you see robots 
on television 
that looks like 
a robot.’ 

Expected a 
more ‘useful’ 
robot with arms 
and legs (that 
could get a 
bottle from the 
fridge) 

Does not like 
the 
appearance, 
looks like a 
‘walking bag’ 

‘It is quite ok this 
way… 
especially the 
screen on top is 
useful and has a 
nice face’ 

‘it is not 
market 
ready, it 
really looks 
like a 
prototype.’ 

Robot 
controls 

Easy to use. Easy to use.  ‘Text is easy to 
read’ 

Are clear Easy to use. 

Input 
modalities 

‘For me it 
would be 
enough when I 
could touch 
the screen. 
For people 
who don’t 
have a lot of 
power in their 
hands (e.g. 
rheumatism), 
gestures could 
be an option.’ 

Would not want 
to talk or make 
gestures 
towards the 
robot. Touch is 
enough. 

The text is 
easy to read. 

‘it would also be 
nice when I 
could call him to 
come or make 
gestures when I 
have some 
breathing 
problems’ 

‘Touch is 
enough 
when he is 
close to me, 
but it would 
be nice to 
talk to him 
and control it 
by making 
gestures.’ 

Usefulness 
services 

1) Fallhan  
2) KEETOU 

1) Fallhan  
2) KEETOU  

1) Fallhan 
2) AGEREM 

1) Fallhan 
2) AGEREM 

‘They are all 
very 
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3) AS 
4) BPM 
5) AGEREM 

3) AS 
4) AGEREM 
5) BPM 

3) BPM 
4) KEETOU 
5) AS 

3) KEETOU 
4) AS  
5) BPM 

important, I 
could not tell 
which one is 
more 
important 
than the 
other’ 

Usefulness 
robot 

In the current 
state she 
thinks that the 
robot could not 
take over 
tasks from the 
professional 
care providers. 

For the current 
care, he 
believes that a 
care giver will 
always be 
necessary and 
that a robot 
cannot take over 
the tasks. 

He only 
receives help 
with 
housekeeping. 
He does not 
think that this 
robot can help 
in that sense.  

He receives 
help with 
housekeeping 
and daily home 
care, but he is 
not sure if the 
robot could take 
over these 
tasks. 

‘In the 
current state 
the robot 
could help in 
some cases, 
but there is a 
lot of 
development 
necessary 
before it 
could really 
help me in 
my daily life.’ 

      

 

Post-interview on general aspects 

Post-
interview 

Pp#1 Pp#2 Pp#3 Pp#4 Pp#5 

Critical 
incidents 

(positive) 

‘especially the 
connection with 
Carint in case of 
an emergency, 
is for me most 
important’ 
Reminders for 
taking 
medicines are 
also important, 
but I don’t need 
them yet’  

He was very 
pleased by the 
BPm service 
and that the 
robot could 
navigate the 
room 
autonomously. 

He liked the 
contact with the 
professional 
care giver. It 
was easy and 
friendly. 

The contact 
with Carint 
’because it 
made me 
realize what 
added value 
the robot 
could have’  

‘The fact that a 
group 
innovators is 
working on the 
subject (ICT 
for healthcare) 
is for me most 
important’ 

Critical 
incidents 

(negative) 

‘Installing all the 
components in 
my house 
before this 
experiment 
could start’ 

-  He indicates 
that he was very 
nervous in the 
week before the 
test. 

-  ‘A negative 
point was the 
time it took to 
complete the 
installation, 
and to let him 
navigate 
through the 
room.’ 

Prioritized 
Services 

Fallhan has the 
most value.  
 
Two important 
factors: 
-safety: direct 
connection to 
Carint and with 
family 
- reminders: 
‘they could give 
help if you’re not 
sure if you’ve 
done/don’t have 
done things…’ 

Fallhan has the 
most value. 

Fallhan was 
ranked as most 
useful service. 
BPM is not 
necessary, 
since there is no 
problem with 
blood pressure.  
It brings about 
unnecessary 
fears.  

Fallhan was 
ranked as 
most useful. 

Fallhan was 
ranked as the 
most valuable. 

Usability ‘Controlling the When the robot It would be nice It would be ‘I would like to 
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suggestion
s 

robot with my 
voice would also 
be nice…in 
case of an 
emergency it 
could be 
possible that I 
could not use 
my hands 
anymore.’  

is in his docking 
station, I should 
be able to call 
him. 

if you could call 
the robot. 
He/she 
suggested 
‘Floortje’ 

nice to be 
able to call 
the robot and 
to make 
gestures 
when I have 
some 
breathing 
troubles 

have a button 
to call the 
robot, this 
could also be 
done via 
speech.’ 
‘The structure 
could be 
shortened…th
ere are some 
unnecessary 
steps in the 
interface…it 
takes 4-5 
clicks before 
the robot could 
be send home’ 

Input 
modalities 

Controlling by 
touch is for her 
most favorite. 
Controlling by 
voice should 
also be possible 
in case of an 
emergency. 
Gestures are 
too difficult to 
learn…‘  

When the robot 
is close, only 
touch input is 
ok. When the 
robot is in his 
docking station, 
I should be able 
to call him. 

It is very clear 
how to control 
the robot. It 
would be nice to 
be able to have 
gestures as 
input.  

When the 
robot is close, 
touch input is 
enough. 
When the 
robot is away 
it would be 
nice to have 
the option to 
call him or to 
use gestures. 

The user 
should have 
the possibility 
to choose 
between 
different 
modalities. 
The software 
should be 
customizable. 

User 
interface 

Very clear. ‘The 
face…now it is 
black, that could 
be different, but 
it doesn’t scare 
me off.’ The 
menu structure 
and navigation 
were really 
intuitive.   

Very clear. The 
face does not 
need to be more 
human-like. 
Menu navigation 
was very clear. 

The design of 
the screens is 
very clear. It 
feels like you 
are really talking 
to a person. The 
fontsize is large 
enough to read 
without glasses. 

The interface 
is clear and 
the buttons 
are big 
enough. The 
fontsize could 
have been a 
bit bigger, or 
the robot 
should come 
more close. 

It is very clear, 
simple and 
user-friendly. 
However there 
are some 
unnecessary 
steps 

      
Navigation      
Improveme
nts 

‘It sometimes 
was lost, so that 
should be 
improved, I do 
need a button to 
stop him in case 
it is lost again 
and when it 
makes some 
strange 
behavior.’  

Speed is fine. The navigation 
was reasonable. 

The sound of 
the robot was 
sometimes 
annoying.  

‘The 
navigation part 
should be 
improved…my 
room is almost 
empty and he 
sometimes still 
has some 
problems to 
find me.’ 

Behavior as 
expected? 

The robot was 
sometimes lost 

Sometimes the 
robot is too far 
away for touch 
input. 

The robot was 
close enough to 
touch the 
screen. 

The robot 
was not 
always close 
enough to 
touch the 
screen and 
sometimes 
turned the 
screen away 

The robot was 
close enough 
to touch the 
screen, but 
sometimes the 
screen turned 
away from the 
user 

      
Business 
model 
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Improveme
nts to robot 

The navigation 
and some more 
services could 
be integrated 

It would be 
useful if the 
robot could turn 
the lights on and 
off by itself. 

Nice clothing, a 
skirt. An extra 
wheel on the 
robot for extra 
stability. 

1. Navigation: 
the robot 
sometimes 
should come 
closer. 
2. Integration 
of speech 
and gestures 
3. bigger 
wheels in 
order to cross 
thresholds 
and move 
over carpets  

1. More 
flexibility in the 
software to 
better meet 
the 
requirements 
of different 
users.  
2. Navigation: 
the software 
should be 
improved 
3. 
Construction: it 
should be 
build more 
robust. Ideally 
it should be 
possible to go 
outside with 
the robot 

Want to 
own this 
robot? 

Not yet He does not 
need it yet. 
Later it could be 
a good idea, 
especially when 
mobility is lower. 

If it is affordable, 
yes. 5-10 euro a 
month is 
feasible.  

Yes, 
preferably 
having it on 
loan. 

Not yet, but if 
his health will 
be less he is 
interested in 
everything that 
makes it 
possible to live 
longer 
independently.   

Go-to-
market  

Healthcare 
insurance 
should provide 
these services 
or maybe SIS or 
Carint 

Through care 
giver 
organization, 
not a 
commercial 
party. Could 
probably afford 
it, but people 
who cannot 
afford it must 
also be able to 
use the robot.  

No idea. By a care 
provider who 
is involved in 
the care 
process, like 
Carint.  

By Carint of 
something like 
that.  
Definitely no 
health 
insurance! 

      
Holistic 
Ranking  

7,5 7 6.5 7 6 

Additional 
services 

‘It would be nice 
when he could 
bring me my 
glass of wine, 
give reminders 
when preparing 
meals / cooking, 
if you have 
heard the bell, if 
the door is 
closed, if I have 
placed the key 
in the right 
place, if I have 
to reload my 
mobile phone’ 

Navigation 
should be 
improved to 
walk in other 
rooms.  
And it would be 
nice if he could 
bring me a beer 
from the 
refrigerator 

- It would be 
nice that he 
has an arm 
with which he 
could wake 
me up  

All domotica 
and other 
electronical 
devices should 
be connected 
via de robot, 
like: lights, 
windows, 
telephone, 
agenda, blood 
pressure, 
products in 
refrigerator, 
Health tests 
(muscle 
power, sugar, 
weight)    

      
Any other “I think this is Would be useful He expected a - - 
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comments the futute” to control the 
robot through 
the iPad. 

lot, but the robot 
failed to perform 
the tasks well in 
1 go. 

 

Post interview per service 

Post interview 
per service 

Pp#1 Pp#2 Pp#3 Pp#4 Pp#5 

Fallhan      
Earlier 
experience 
with panic 
button  

The panic 
button 
previously in 
use functioned 
very well. The 
robot’s speed 
should be 
adjusted. The 
fact that there 
is video feet 
present is 
nice. That 
makes it 
easier to make 
an estimation 
about the 
seriousness 
and what help 
should be 
sent. 

After a fall 2 
years ago, an 
alarm system 
was 
purchased. 
He/she likes 
the idea that 
the care 
professional 
can see 
him/her. 

His/her spouse 
had experience 
with a panic 
button, but 
he/she 
themselves 
does not need 
it. 

Subject has 
used panic 
buttons 
before. IF the 
robot is able to 
‘train more’, it 
would be a 
useful service. 

He/she had a 
panic button 
previously, but 
that did not 
function 
properly. 
He/she 
therefore does 
not use it 
anymore. It is 
useful that the 
care 
professionals 
can estimate 
the situation 
from a 
distance and 
that you can 
see each 
other.  

Reassurance 
because of 
robot 

It gives an 
increased 
feeling of 
safety. 

He/she would 
like it if the 
nurse could 
reassure the 
patient that 
help is on their 
way. 

Currently very 
limited social 
connection 
with other 
residents.  

It feels safe 
that there is 
the possibility 
to ask for 
immediate 
help when 
needed. 

The immediate 
contact is 
reassuring. 
They can tell 
you directly 
what to expect. 

Controls robot 
during service 

- - - All forms of 
interaction can 
be useful, 
depending on 
the situation. 

It worked fine, 
much better 
than the old 
system. It 
would be 
useful if you 
could also talk 
to the robot. 

 Skype use in 
service 

It is useful for 
sending the 
appropriate 
help for the 
right 
situations. 

It is comforting 
that someone 
is watching, it 
minimizes the 
feeling of 
panic. 

They can see 
what happened 
and make an 
estimation of 
the situation. 
That is very 
useful. 

‘It feels more 
like talking to 
human when 
you can both 
see the other’s 
face.  

Skype works 
fine, better 
than other 
services.  

KEETOU      
Added value 
of KEETOU? 

- Both children 
live close by. 
The daughter 
visits regularly.   

Children live 
close by. 

KEETOU 
would be 
useful, he/she 
expects to talk 
to their 
children more 
often.  

There is added 
value. It is 
better if you 
can see facial 
expressions 
next to hearing 
their voice. 
They would be 
able to see 
each other 
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more often.  
Effect of 
KEETOU on 
family ties 

- It is fun that 
you can use 
the camera to 
show things. 
You cannot do 
that with a 
telephone. 

- It would also 
be okay to 
have Skype on 
the laptop. 
Then he/she 
could stay in 
their own chair 
laid-back. 

It makes 
him/her feel 
safe. There are 
people 
interested in 
you. 

Feelings about 
having others 
use the 
camera and 
driving the 
robot 

It is useful that 
you can call 
family member 
when I have 
fallen down. 
Also for other 
things that I 
might need 
help. 
It would also 
be useful for 
calling when 
there is an 
unwanted 
visitor in the 
house. 
He/she does 
not expect it to 
have an 
impact on 
privacy. 

It is okay for 
family and the 
care 
professionals, 
but nobody 
else should be 
able to do that.  

‘There is 
nothing here to 
hide’. It is nice 
for people that 
you haven’t 
seen for a 
while. For 
children that 
live close it is 
not necessary. 

Ok. It does not 
necessarily 
have an added 
value to a 
normal Skype 
connection on 
the laptop. 
Privacy is not 
really an 
issue; If 
he/she does 
not want 
contact he/she 
does not pick 
up when 
called. 

Fine, he/she 
feels in control 
of that part of 
the interaction. 
It has added 
value when 
he/she wants 
to show 
something 
through Skype. 
The robot can 
than follow 
him/her to the 
item.  

Effect on 
independence 

- The robot 
would need 
arms to 
perform chores 
around the 
house. 

- Not sure.  It would 
counteract 
loneliness.  

AGEREM      
Current 
situation 
medication 
intake 

- The nurse 
prepares the 
medication, but 
sometimes 
he/she forgets 
to take them. A 
reminder would 
be useful, but 
this could also 
be done on the 
iPad. 

He/she takes 
medications, 
but forgets 
them regularly. 
Especially 
when he/she is 
doing well. 

Does not need 
reminders for 
medication.  

He/she never 
forgets to take 
their 
medication. 

Reassurance 
when robot 
gives 
reminders 

- - - A dispenser 
should be 
incorporated in 
the robot, so 
that the robot 
not only 
reminds but 
also 
distributes.  

It would be 
reassuring if 
the robot 
would actually 
provide the 
right 
medication 

Added value 
robot 

- For this 
scenario, a 
dispenser with 
reminder would 
also suffice. 

It would be 
useful if the 
robot would 
come up to you 
and tell you the 
reminder, 
instead of only 

He/she would 
prefer a robot 
reminder 
above a 
dispenser 
peeping 
sound. 

It would be 
more valuable 
of the robot 
would 
dispense the 
medication as 
well. 
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showing it.  
Activity 
suggestion 

     

What 
influences 
whether you 
exercise 

- Weather is 
important. 

Weather Weather Weather 

How does the 
robot help in 
exercising 

- Sometimes 
he/she loses 
track of time. A 
reminder would 
then be useful. 

He/she makes 
an effort to be 
active by 
themselves. 
No need for a 
robot reminder.  

It could help, 
but he/she 
does not 
expect to react 
all the time to 
the reminder. 

He/she wants 
to decide 
themselves 
whether to go 
outside. When 
he decides not 
to go, he does 
not want to be 
disturbed by 
the robot. 

Service lives 
up to 
expectations 

- Showing the 
map is not 
necessary, 
he/she knows 
the way around 
the 
neighborhood. 

- He/she 
indicates that 
the maps are 
not necessary, 
since the area 
is known. 

Notifications in 
general are 
useful. The 
robot could 
give 
notifications on 
other things, 
such as 
shows, movies 
or 
appointments 
with the 
dentist.  

Blood 
pressure 
measuring 

    Not tested 
because of 
physical 
restrictions 

Robot help 
with 
measurement 

- He/she thinks it 
is brilliant, 
when the data 
is also 
transmitted to 
the care 
professionals. 
If the doctor 
comes, he 
does not need 
to measure the 
blood pressure 
any more, 
since he/she 
can do that 
themselves. 

- It is useful. 
The most 
important thing 
is to be able to 
show the 
doctor the 
results on a 
longer term. 
Printing the 
results would 
be a useful 
addition.  

Not tested 

Reassurance 
because of 
robot 
reminder 

- The care 
professional 
can see 
whether 
something is 
wrong faster 

Not a 
reassurance. 
When the 
measurement 
is high, you get 
worried when 
that might not 
be necessary. 

It is good to 
measure the 
blood pressure 
on fixed times. 
It makes 
him/her feel 
assured to see 
whether the 
results are 
within healthy 
boundaries.  

Not tested 
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Interview with professional caregivers 
The professional care givers in the Fall handling service (Fallhan), were actual care givers of the regional 

care organization ‘Carint reggeland’. We have trained two care givers to navigate the robot remotely and 

included these two care givers in the user tests at the ‘Doctor’.  

Professionals 
Care giver 

#1 #2 

First Impression Good way to keep in touch with the client. It 
is easy to see whether there is really 
something going on. 

* 

Added value? Connecting through Skype is better than 
through the telephone. It is easier to see 
what is going on and how serious it is. This 
will result in a better prioritization of the care 
service. 

In the current system the quality of 
the phone call is sometimes low. This 
makes it hard/impossible to 
communicate, requiring a call-back or 
immediately sending a care-
professional. 

Efficiency It will not make the total amount of work 
faster for the calls that require care, since 
there always has to be a doctor at the house 
to make the diagnosis. This cannot be 
replaced by telepresence. However, it will 
make it easier to prioritize the cases the 
doctor has to see, since she can see whether 
something is seriously wrong. 

80% of the incoming calls are not 
care-related. Only 20% require care. 

Sense of safety Higher sense of safety because of the 
personal contact. 

* 

Experience 
remote control 

The robot responded a bit slow. But it is easy 
to learn how to control the robot. 

The robot responded with a delay to 
the commands, which made 
navigating a challenge. 

View The view was good enough. It would be easy 
if the robot had a rear view, for when you 
need to go backwards. Also, it is impossible 
to look down, therefore the robot must keep a 
distance. 

The lighting conditions were 
suboptimal, which made it difficult to 
see the face accurately. The camera 
should be able to autofocus on the 
face of the elderly. 
Also the wide angle lens made 
navigating a challenge. 

Feeling of in 
control 

Because of the delay in the controls, it felt a 
bit out of control. 

* 

Business model Their current system is in need of 
improvement. Telepresence can be an option 
for the future. 

No comments 

Improvements? General comments that the privacy of the 
clients must be protected. Make sure that the 
robot cannot be hacked. 
The skill level of technology is also an issue, 
especially with people that are now already 
over 80. 

Improve the camera so that it will 
focus on the user. Also the navigation 
could respond quicker. 

Other remarks “In which house and where in the house am 
I?” 

 

 

Interview with family members 
For the purpose of making the user test more realistic, family members or friends were used to test the 

Keeping in Touch service (KEETOU).  

Family 
member 

Pp#1 Pp#2 Pp#3 Pp#4 Pp#5 

First 
Impression 

The principle 
and way of 
thought is 
strong  

‘Interesting 
service. It is 
easy to look 
around in the 
apartment.’ 
‘improvements 

‘The robot 
offers a limited 
amount of 
functionalities, 
that should be 
improved’ 

Positive first 
impression: 
‘amazing that 
we could just 
look inside my 
dad’s 

Positive 
evaluated: 
safety and 
social 
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could be to be 
able to move 
the camera 
vertically. In 
that way the 
floor could also 
be seen better 

house…very 
impressive’ 

Added value? The fact that I 
can really see 
if everything is 
alright with 
her. It is nice 
to be able to 
have a look in 
her apartment 
to see when 
we have to 
intervene.’  

It is not only 
useful in a 
functional way, 
but it makes it 
also possible to 
do a quick 
check. And the 
social aspect 
works well. 

Not sure…one 
the one hand it 
has a limited 
amount of 
functionalities, 
on the other 
hand his father 
still is very 
healthy 

‘In case of 
emergency…if 
I also could 
use my iPad, I 
could also be 
standby at 
work’ 
‘just as a 
check, whether 
everything is 
going alright’   

Safety: being 
able to 
anticipate 
when 
something 
happens to Mr 
Oomen. It has 
also an added 
value for Mr 
Oomen from a 
social 
perspective: 
he doesn’t go 
outside that 
much 

Effect on 
independence 

‘That depends 
on the help 
one 
needs…age 
doesn’t 
matter. 
It could also 
help to avoid 
loneliness’ 

The social 
contact will be 
improved and 
the reminders 
could really 
help. He 
sometimes 
forget to eat 
and this could 
be solved by a 
reminder and a 
quick check by 
us 

-  Not sure, he 
already has an 
alarm button, 
but the robot 
could take over 
some task of 
the care givers 

- 

Experience 
remote control 

The delay is 
too long to 
drive easily 
through the 
apartment, but 
if it is 
improved it is 
really strong.  
I would prefer 
a joystick. 
There should 
be a safety 
zone so that 
the robot will 
stay away 
from other 
objects. This 
could be 
designed by 
audio or 
visuals 

Works really 
well. The 
reaction to turn 
is faster than 
going forwards/ 
backwards. 
They would like 
to have a 
remote break 

He would like 
to see 
something 
behind him.  
The quality of 
the screen is 
not optimal 

Fun and easy Easy, 
‘because I am 
aware of the 
layout of the 
room’ 

View It would be 
nice to be able 
to zoom in and 
out and to 
control the 
camera 
separately.  
The fisheye 

The picture is 
clear and the 
details are 
visible 

A moveable 
lens would be 
helping to get 
in sight what 
he wants. In 
this way one 
has the risk to 
look over an 

The fisheye 
camera 
distorted the 
picture 

‘it would be 
able to turn 
the camera 
and to zoom 
in and out’ 
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gives a 
distorted 
picture 

object 

Feeling of in 
control 

The 
connection 
was really bad 
and so the 
controls where 
not reacting 
directly…this 
made it almost 
important to 
really drive 
through the 
apartment 

Controlling the 
robot was easy 

More or less ‘Was alright, 
but it would be 
nice to have an 
indication of 
the distance to 
the object’ 

‘The 
connection 
was good and 
I could go 
wherever I 
wanted’ 

Business 
model 

That is a bit 
early to talk 
about… I don’t 
know, but it 
depends on 
the services. 
I would like to 
be able to hire 
one for a 
particular time. 
 

We would love 
to have this 
service and we 
are willing to 
pay for it. 

He is not sure 
how the 
business 
model should 
be designed. 
The willing to 
pay depends 
on the 
functionalities.  
Health 
insurances and 
healthcare 
providers could 
offer such a 
service 

‘That is a bit 
early to say. 
We are willing 
to pay for 
this…we really 
see the added 
value and we 
are really 
enthusiastic 
about this 
development’ 

‘This robot  
should be 
exploited by a 
commercial 
party because 
of the cost 
reduction in 
the healthcare 
sector. Health 
insurances do 
have to 
decide if they 
will pay this or 
the elderly (or 
family) have 
to pay for it.  

Additional 
comments 

  More 
functionalities: 
the robot could 
control a 
remote control, 
the robot 
should be able 
to follow his 
dad and to 
physically help 
in case of an 
emergency  

Extra 
functionality: 
being able to 
wake her dad 

- being able to 
open doors 
- robot should 
follow user 
(like metaphor 
of ‘seeing-eye 
dog’ 
- parking 
sensors 

 
 
 


