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Introducing ISMB
ISMB is a non profit Research & Innovation Center operating in the 
Information and Communication Technologies domain in cooperation with 
private enterprises, institutions and Public Administration.

ISMB has been set up by the two Founding Members 
(Compagnia di San Paolo and Politecnico di Torino) in 2000 and then 
joined by industrial partners: ST Microelectronics, SKF, Telecom Italia. 
Today it counts 150 researchers expressing high competences on the main 
ICT areas and their related applications working on about 55 R&D projects.

One of Europe’s most 
important private 

foundations.
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KSERA project

KSERA investigates the integration of assistive home 
technology and service robotics 
to support older users in a domestic environment, 
in daily activities and care needs providing the 
means for effective self-management.

• Increasing the acceptance and 
adoption of service robots 
in domestic environments.

• More independence and better QoL for older 
people,
particularly those with COPD.

• Decreasing burdens on family and caregivers.
• Decreasing healthcare costs.

http://ksera-project.eu/
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http://ksera-project.eu/
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KSERA System

• Nao Robot: 
humanoid 57cm height robot, with navigation, user position recognition, 
attention attraction capabilities), input modalities (voice command, buttons),
outputs (speech, mobile multimedia). 

• Indoor and outdoor environmental 
sensors (humidity, temperature, 
PM10). 

• Vital signs measurement Bluetooth 
devices to detect patient’s physical 
parameters (0² saturation, 
blood pressure, heartbeat). 

• Adamo Wrist Watch: 
tele-monitoring system equipped
with a panic button.

Copyright 2012 – ISMB – www.ismb.it
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Research Topics

To study the human-robot interaction and interaction styles 
in AAL context from user perspective

• To determine possible modalities of implementation. 
• Attention catching strategies

(gaze tracking, gestures, voice use) 
• Perceived quality of the robot speech and its persuasiveness

• To study the acceptance of robotic intelligent system in residential 
environment for assisted living. 

Implications and hints on system design

Copyright 2012 – ISMB – www.ismb.it



* Rubin J., Handbook of Usability Testing: How to Plan, Design, 
and Conduct Effective Tests. Wiley: New York, NY, 2001.
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Methodology
Human centred design process of interactive systems (ISO 13407)

– Users involvement  through task scenarios and realistic setting 
– Focus on real life context (5 different task scenarios)
– Multidisciplinary team: engineers, computer scientist, psychologist. 

Usability study*
– Direct observation and audio-video recording
– Situated interview
– Thinking aloud and self-assessment questionnaires

Qualitative research
– Small sample
– Work in depth 
– Outcomes and feedbacks 

immediately usable

Copyright 2012 – ISMB – www.ismb.it
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Test room

Window 

Window 

Entrance

Subject

Researcher 1 
(Interviewer)

Researcher 2 
(Observer)

Ceiling camera

Video camera

NAO

Measurement 
devices
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The Sample 

Purposive Sample
• 6 people: 2 men, 4 women
• Age range: 56-93 (young, old and oldest seniors): 70 in average
• Education: medium-high level
• Health condition: 1 person was affected by COPD Gold 0; the 

youngest subject assisting his mother with early dementia
• Mother tongue: Italian
• Only 1 person lived alone (the oldest), whereas the others lives with 

the family

Inclusion criteria
• Cognitively intact
• Technology literacy
• Chronic disease allowed, but not in severe stage 

(COPD, hypertension and diabetes)

Copyright 2012 – ISMB – www.ismb.it
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The first impression

“It’s a toy, maybe a bit more complex than 
usual. It walks, and speaks. 
I wonder if I can converse with him”.

NAO inspires sympathy since 
“it seems a toy “and “it makes me 
relaxed”.
As well as the low height makes it 
“not threatening.” 

“It’s so tender!”.

“Amazing!”.

The photo has been taken during the tests, and it has been 
modified to make not recognizable the person. 

Copyright 2012 – ISMB – www.ismb.it
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Environmental control        1
The first two task-scenarios showed to the user two 
different features of the KSERA systems, 
mediated by the NAO robot:

• The environmental monitoring and 
information providing

• The in-home monitoring

During the tests, subjects evaluated the process in which 
KSERA system monitors the external temperature, 
communicates the data to the user and activates the fan, 
according to pre-set rules.

Copyright 2012 – ISMB – www.ismb.it



23/06/2012 11

Environmental control        2

Copyright 2012 – ISMB – www.ismb.it

Which automatic environmental control would accept at home?
Multiple answer

4 
totally  agree

3 
partially  agree

2 
partially  disagree

1 
Totally disagree

Systems like KSERA, able to check and manage 
the home environment are…
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Proactivity

In general the Sample finds interesting
the possibility to receive information 
about the outdoor and indoor environment. 

Moreover the ability of the KSERA system 
to control actuators to modify and manage 
the house is considered very important. 

Copyright 2012 – ISMB – www.ismb.it

Receiving information 
about the environment by NAO is……

4 
very  much

3 
enough 

2 
not  much 

1 
not  at all

However people do not fully appreciate the automatism and the proactivity of 
the system, even if ruled by thresholds previously fixed by the person. The sample 
prefers being involved in a brief interaction in which NAO inform the person about 
the parameters and possible actions to do. 

The activation of actuators modifying the environment must be explicitly
confirmed by the user. 
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Communication style
The test highlights that are different communication styles
expected by users from the robot:

• When the robot is going to alerting the user it should use an assertive tone 
• When Nao is going to provide information (e.g. temperature) 

a less direct and more polite form is required.
• When NAO attempts a kind of medical communication (e.g. a feedback on oxygenation)

needs to interact in a trustable style, communicating the data and also a qualitative 
judgment on it.

• The subjects are very sensitive to the NAO head orientation and gaze alignment: 
just few degrees of rotation give the impression that NAO is not addressing the person, 
“weakening” the person’s involvement.

“It would make me able to 
distinguish which kind of 
information I’m going to 
receive”.

“It’s friendly but a 
bit anonymous”.

Copyright 2012 – ISMB – www.ismb.it
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Attention capture 
During the tests, the Sample has to evaluate 
different possible strategies to catch the 
human attention:

•Making verbal question 
•Using gestures
•Changing eye color
•Modifying voice volume
•Getting closer

NAO attention capture actions are…

In general, people think that it’s easy to 
naturally  give attention to the robot.
When it is not possible, because the person is 
busy in another task, very polite actions are 
enough to highlight the NAO presence.

People would appreciate being called by name, 
sign of an informal and relaxed interaction. 

“The name provides a more 
personal relationship”.

Copyright 2012 – ISMB – www.ismb.it

4 
very  much

3 
enough 

2 
not  much 

1 
not  at all

Rating of possible strategies
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The NAO robot 
users experience

• NAO is an interesting interface for the Sample: 
it arouses sympathy, it is not threatening, people expect to be able to do 
many different things with it.
Just the anthropomorphic appearance but “not so human” is what putting 
people at ease, it results natural since the mimesis is not strong. 

• People like NAO. The Sample expect to be able to spend the entire day next 
to it, not following the person but being ‘silently’ present. 
The best thing would be that NAO could use some predefined corner, in the 
home. These points must be protected and at the same time close to the 
sites where person perform the daily relevant activities 

Wake up: near the bed
Breakfast and meals: in the kitchen
Reading, watching tv, …: near the chair. 

In that way, the users can anticipate and control better the NAO position. 

Copyright 2012 – ISMB – www.ismb.it
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The KSERA system 
users experience

• Using the social robots, it becomes possible to approach the person at the 
place of need, moving the humanoid robot nearby the patient instead of 
asking to the patient to move in the front of the PC. 

• The proposed approach eliminates the main limit of the AAL applications 
requiring the physical presence of the assisted person in the fixed place 
where the computer was installed.

• It offers a more powerful bi-directional communication mean due to the 
speech recognition and synthesis embedded in the system.

Copyright 2012 – ISMB – www.ismb.it



THANK YOU!

bazzani@ismb.it frisiello@ismb.it simonov@ismb.it
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