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Pyo: robotic platform for emotional research in the
Human-Robot Interaction field

Introduction

Communicating, experiencing emotions and empathy are the basic elements of
human relationships. The way to search for the best expressiveness in
Human-Robot Interaction includes various methodologies, aimed at the
development of social dynamics of interaction, between several people and with
the presence of one or more robots. Non-verbal communication is a less
investigated aspect, but it contains communication and design potentialities.
Often for us, a grin is enough to communicate disapproval or a laugh to express
joy, but what if these channels of communication came directly from a robot?
Can a robot express emotions and feelings? These questions, the basis of my
thesis project, led to the design of Pyo, a robotic platform for emotional research
in human-robot interaction. The platform allows to program and test the
expressive and emotional capabilities of a robot towards other people. Exploiting
the principles of non-verbal communication, it is possible to experiment with
different and innovative ways of transmitting and perceiving information. The
experimentation with a robotic platform, designed to exploit facial expressions,
gestures and sounds as auditory icons, has allowed us to understand that eyes
lines are essential to represent a face, certain sounds stimulate the perception of
emotion, head movements are extremely expressive specially if they are natural
and elastic.

http://www.linkedin.com/in/francesco-baldassarra-a90400143


The research

Thanks to the C.M. Lerici Foundation’s grant, I had the opportunity to carry out a
six-months research period (November 2021 – April 2022) in Malmö University
at School of Arts and Communication Department.

I developed my research project with the support of Mr. Per Linde (Head of
Design unit at K3) and Mr. Dario Salvi (Docent at Department of Computer
Science and Media Technology).

The purpose of the research was to investigate how robots’ non-verbal
communication can trigger an emotional response and to what extent expression
and feeling are connected in a human-robot interaction.

The study was characterised by two main aspects:

1. Technical-technological (from human to robot) To explore issues related to
hardware/software development to understand how to implement gesture
and emotion recognition with electrical and electronic development such
as cameras and sensors in a robotic platform. Assembly and integration of
a low-cost robot prototype through digital fabrication processes (3D
printing FDM).

2. Social-cognitive (from robot to human) How non-verbal communication
triggers emotional responses. How and to what extent cultural factors
influence the dynamics of human-robot interaction. The research was
supported by empirical tests with users (docents, professors, students,..)

The work plan included an early dissemination and networking phase in the
University. I was welcomed and guided to discover the various workshops,
classrooms and facilities of the University. This allowed me to plan the work for
the following months, connect my activities with those of the University and
achieve the project's goals.

Malmö University provided me with a small budget to buy the materials needed
for the platform prototyping (Arduino electronic board, servo motors, led screen,
speaker and materials for 3D printing). With the support of the workshop, I
produced and assembled the robot (fig. 1). I developed the hardware soldering
and assembling the electrical and electronic components (fig. 2, 3) and the
software writing the firmware to program and manage the platform (fig. 4) in
the IoTaP (Internet of Things and People) and IoIoLab workshop.



Figure 1. 3D printing of PLA and TPU components to assemble the structure of the robot

Figure 2, 3. Soldering (left) and assembly (right) of electric and electronic components.

Figure 4. Testing the firmware to manage the robot.



The results of the research were collected and disseminated in a seminar in
April. The seminar was attended by professors, researchers and students from
the University of Malmo. We discussed the state of the art of my research,
activities related to the research period in Sweden and possible future
developments.

At the end of the presentation I performed some quick experiments involving the
participants to test the expressive and emotional capabilities of the platform. You
can find more details at the link.

https://forms.gle/5xQ7759HH8ogqsi48

(If you are reading this report please run the test and share it with whoever you
want, experimentation and research in this field is evolving and your contribution
is fundamental to the achievement of my goals).

Knowing and appreciating the unique Swedish culture led to me the opportunity
to collaborate with many researchers from different backgrounds, cultures and
academic and non-academic ranks and to create a network of cultural and
working exchange. I can feel extremely satisfied. I returned to Italy with a more
open outlook on a professional and personal level.

Hej då!

https://forms.gle/5xQ7759HH8ogqsi48

