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Designing socially assistive robots (SAR) is about
designing social robots that work on the cognitive level
and that can engage in social interactions, which are
compelling and familiar to users, in this case, with
Autism Spectrum Disorder (ASD). The stress and
unpredictability caused by social interaction is largely
removed during the interaction with a computer, a
robot, or a mechatronic device [1]. In this case,
therefore, not only the physical embodiment, but also
the personality of the robot and its ability to model
some of the patient’s motivational state are dimensions
that are going to be crucial to effectively and positively
impact on the user’s life [2]. For example, the “+me”
prototype is a transitional wearable companion (TWC)
which is an embedded social robot that responds to the
user’s manipulations by emitting lights, sounds, or
vibrations usable for multiple purposes such as to
motivate children to engage and interact socially [3].
The social robot design key design dimensions (based
on how we observe, engage and want robots to look
like; what motivates us when we interact; as well as on
the current legal requirements and the use of
biofeedback) are defined below:
a) Perception: The lifelikeness of a robot has a
strong role in HRI, especially if it is designed to work
at the emotional level [4].
b) Emotional attachment: SAR are physical,
can behave autonomously, and they social behavior –
which can lead children to respond to cues even if they
are not alive [5].
c) Embodiment: The embodiment affects users’
perceptions of the robot’s personality, mind [6] and
intention [7] (see perception). SAR should be
embedded with behaviors that enriched the interaction
with humans, making such interaction natural. d)
d) Motivation: SAR may act intrinsically
rewarding as sidekicks/social partners, especially for
children with special needs. SAR reproduces the social
and emotional benefits associated with the interaction
and the emotional bond between children and
companion animals such as entertainment, relief,
support and enjoyment [8].
e) Interaction: Through social interactions,
human are constantly responsive to social cues from
others that make us how to behave in response to how
the others are acting and feeling. SAR should be
designed with similar social capabilities to be
integrated into children’s life [9].

f) Legal and Ethical: As robots can have moral
and ethical implications, the more and more there will
be the need to accommodate the design of the robot to
ethical and legal considerations. From what we have
seen, several are the dimensions that need to be taken
into account in order to accommodate the use of
emotions in the cognitive HRI. As people perceive
different robot designs, there is the need to help
designers create appropriate robots for specific
purposes – in this case, therapeutic contexts [10].
g) The Use of Biofeedback: Emotion regulation
depends critically on the ability to adjust physiological
arousal and this reflects the capacity to rapidly vary
heart rate [11]. At the same time, increase in activity of
the vagus nerve, measured by heart rate variability
(HRV), is associated with social interaction skill and
decreased stress [12].
SAR's mechatronic components could contain
non-intrusive biosensors to detect the heart rate and the
breathing rate of the ASD child. Biosensors collect
online data, thanks implemented wearable devices
worn by the ASD child [13]. Wearable devices could
stream heart rate and breathing rate data wirelessly to
SAR, that rapidly and accurately feed back HRV and
breathing rate information to the ASD child, through
SAR's actuators (e.g., visual and auditory feedbacks).
The feedback from bio-signals could increase the ASD
child’s capacity to maximize HRV by learning to
increase the size of heart rate changes in phase with
breathing, promoting social skill and Child-Robot
Interaction.
Keywords: Social robot design dimensions, cognitive childrobot interaction, autism.
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