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Care robots and the good life
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Nintendo‘s Wii controller, enabling whole-body interaction, made a
commercial success of ideas and dreams that until now were only
embodied in mock-ups and prototypes in research labs investigating
multimodal interaction or realized in one-off futuristic electronic art
works. Nintendo implemented and marketed a killer-app.
Within the SRO NICE multimodal human-computer interaction is a key
research area. What remains to be done?

Trends and challenges for innovative
interaction research are manifold. First of
all: the search for enabling the extraction of
useful information from users in all ways
imaginable. The Wii lets people make
natural movements to control a virtual
paddle or golf club by controlling a real
one. The sensors in the controller capture
and extract information regarding
movements. What would happen if we just
have users imagining the movements they
would like to make, capture the brain
signals that go with this imagination effort
and use these to control the game? Within
the SRO NICE, the research on Brain
Computing Interaction (BCI) is pursuing
such possibilities.
Both the Wii controller and the imagined
movement type of BCI are still in the
“command-and-control” paradigm: the
user has to make a conscious effort to
command and control the system.
The goal of attentive, adaptive interfaces
with implicit interaction is to have the
system infer what users want from
observing their actions. The dream shared
with Ambient Intelligence research is to
equip the environment with sensors and
actuators that respond to the user‘s
actions, unobtrusively and fully automatic,
figuring out the user‘s state-of-mind,
emotions, mood and to adapt the
environment, the lights and music, to
enhance the feeling of well-being.
Virtual humans and humanoid robots offer
another form of human-technology
interaction as a natural and intuitive kind of
interface. In one of the NICE projects a
companion robot is tested which talks to
people concerned about their lifestyle, a
couple of times a day asking how they are
doing and whether they achieved the
amount of exercise they had planned.
Both technology and acceptance are
investigated. Another project uses a virtual
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human in a teaching environment that tries
to figure out the motivational state of users
from their actions and facial expressions.
An assessment of their motivational state
together with their performance on the
task leads to different forms of empathetic
feedback.
Researchers within the SRO NICE take the
whole range of innovative interaction
options into account that were mentioned
above. Making this type of interactions
possible involves the integration of diverse
technologies, from computer vision, sensor
technologies, signal processing to machine
learning, knowledge representation,
artificial intelligence and further to
graphics, animation, virtual reality and so
on. They also require an integration of
computational technologies and human
science research. The goals of the research
within NICE is not just to contribute to the
technological part but also to gain better
understanding of the use of technologies,
the acceptance and the ethical issues
surrounding them.

Robots will play an important role in the healthcare services of the future.
The technical possibilities seem endless. But how much do
we like the idea of being dressed by a robot in the future?
And how do we like the idea of being operated on by a surgeon on
the other side of the globe? Aimee van Wynsberghe is studying the ethical
side of the healthcare robot.

Paro looks just like an ordinary toy seal.
With its white fur and soulful eyes, it has
proved to be an adorable little creature for
elderly people with dementia. It can move,
react to voices and even blink his eyes –
but it also flawlessly records the presence
or absence of its owner. The Japanese
robot is not a thing of science fiction, it has
already made its appearance in nursing
homes in the Netherlands.
The robot has thus already arrived in the
healthcare system. In the years to come, it
will be appearing more often in many
different forms. It is an unavoidable
development in light of population ageing
and the shortage of healthcare personnel.
“In the next years, companies like Honda
will be investing eight billion dollars in the
development of social robots – robots that
have some form of interaction with people.
That says a lot. Engineers are working with
prototypes here at Twente as well. They are
focusing on the technical aspects, and we
are providing input on the ethical side of a
healthcare robot”, explains researcher
Aimee van Wynsberghe.

want to use technology to fulfil our socialemotional needs. Several factors can affect
the answer to this question. In general,
older people are less familiar with
technology than younger people are.
Different generations thus look at it
from different angles. In America and
Western Europe, we are less enthusiastic
about the widespread use of robots,
while countries like Japan are much less
reserved in this area.”

The patient is no longer Mr Jansen,
who has a wife and two children. He is
a person on a monitor. In this regard, it
looks as if the surgeon is playing a video
game. Are we considering this
sufficiently? What about the patient
who has to put himself in the hands of
a physician who could be controlling
the operating robot from the other side
of the world? Can he do that? Would he
want to?”

On a technical level, the rise of the
healthcare robot is inevitable. In the
Netherlands, more and more hospitals and
rehabilitation centres are working with
them. At the University of Twente, robots
with a variety of characteristics are being
developed and studied. One performs
invasive medical procedures and another
helps patients with rehabilitation. Van
Wynsberghe is talking with fellow
researchers to discover what is already
possible and how far it can go in the future:
“A surgeon performs an operation from
behind a computer. That is better
ergonomically and it is safer for the patient.
But there’s also an ethical side to the story.

This study is intended to provide ethical
input for the engineers who are working
on the technological development of
healthcare robots. One issue involves the
robot’s appearance. Should it look like a
person, with eyes, a nose and a mouth?
Brey elaborates, “Some people say that
this can raise false expectations. After all,
a robot is not a person, and so you
wouldn‘t think it should look like one.”
But it‘s not always that simple, adds Van
Wynsberghe. “In America, researchers
gave a name to the robot vacuum
cleaner, which looked nothing like a
person. This robot was treated as a pet.”

Her study focuses on the question of how
healthcare robots can contribute to a good
life. “There is obviously no standard
definition for a good life”, asserts Professor
Philip Brey of the UT, Van Wynsberghe’s
supervisor. “But there are universal
elements, such as friendship. Everyone
needs friendship.”

Participating research groups
- Human Media Interaction
- Databases
- Cognitive Psychology and Ergonomics
- Instruction Technology
- Media Communication and Organization
- Philosophy of Technology

The question is whether people are capable
of making friends with a robot or entrusting
a robot with social tasks. Van Wynsberghe:
“Paro shows that it’s possible. There are
robots that take care of children. There are
robots that can read emotions on our
faces. For example, they can register that I
am happy and then react by telling a joke.
They can talk, dance – just about anything
is possible. The question is whether we
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