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EDUCATION AND TRAINING

Master in Biomedical Engineering
University of Florence [ 24/09/2020 - 13/07/2023 ]

Website: www.ingegneria.unifi.it
Final grade: 110L/110

Thesis: Robot co-speech gesture generation for enhancing social robot capabilities (Supervisors: Prof. Filippo
Cavallo, Ph.D Laura Fiorini, Co-Supervisor: Ph.D Alessandra Sorrentino)

Topics : Bioimages, Biomaterials and Biological Tessues Engineering, Physics for Bioengineering, Advanced
Methods in Medicine, Principles of Industrial Engineering, Protheses, Artificial Organs and Senses, Biomedical
Robotics, Biomechatronics, Biomedical Signal Processing, Fundamentals of Bioeletricity for Prosthetic and
Diagnostic Systems, Visual Prostheses and Artificial Visual Systems, Surgical Robotics.

Internship at the biorobotics laboratory of the industrial engineering department. The internship work focused
on the definition and programming of interactive human-robot storytelling and audio-book playback scenarios
for applications in cognitive stimulation activities. In detail, the programming of the scenarios was carried out
with the Choregraphe software, a dedicated platform for the Pepper robot, and the Python programming
language. For each scenario, dialogues were implemented to make the robot interact verbally with gestural
behaviours inherent to the context.

Bachelor's in Electronic and Communication Engineering
University of Florence [ 15/09/2014 - 07/10/2020 ]

City: Firenze

Country: Italy

Final grade: 105/110

Thesis: Analysis of non-linear cellular behaviour using micro-indentation techniques with AFM (Supervisor: Prof.
Andrea Corvi, Co-supervisor: Ing. Mattia Dimitri)

LANGUAGE SKILLS

Mother tongue(s): Italian

Other language(s):

English

LISTENING B1 READING B2 WRITING B2

SPOKEN PRODUCTION B1 SPOKEN INTERACTION A2

Levels: A1 and A2: Basic user; B1 and B2: Independent user; C1 and C2: Proficient user

DIGITAL SKILLS

Windows / Social Network / Choregraphe SoftBank Robotics / Basic knowledge of C and Matlab / Python
Language - Basic knowledge / Use of broswer / Microsoft Office package: Microsoft Word, Excel, PowerPoint,
Access



mailto:pugilorenzo@gmail.com
http://www.ingegneria.unifi.it

DRIVING LICENCE

Driving Licence: B

MASTER THESIS

Robot co-speech gesture generation for enhancing social robot capabilities

In this thesis, | implemented an upper-body gesture generation model by taking text and audio as input, in order
to provide the robot Pepper with the ability to gesture during verbal communication. The proposed model
consists of a Generative Adversarial Network (GAN) based on three modes: audio, text and speaker |dentity
features. This model was customised by eliminating the speaker identity module and adding an audio conversion
module, in order to create a model that is scalable and generally usable. This GAN-based model was trained with
converted audio, normalised keypoints and transcripts extracted from the TED Talks dataset. Specifically,
keypoints were estimated using Mediapipe and audios were extracted from videos via Python's ffmpeg library
and converted using an any-to-many voice converter. Subsequently, the generated gestures were executed by
the Pepper robot through an analytical method.

In my work, | used the Python language and the following libraries Pytorch, OpenCV, ffmpeg and Mediapipe.

BACHELOR THESIS

Analysis of non-linear cellular behaviour using micro-indentation techniques with AFM

This thesis is a part of the work aimed to study the mechanical behaviour of pancreatic cancer cells, in order to
subject them to ultrasound, to see if it is possible to make them resonate in a way to induce apoptosis. My work
was to analyse the behaviour of the cell obtained from indentation tests using AFM, in order to identify, through a
literature search, the model for viscoelastic and hyperelastic materials that describes their behaviour.

DIDACTIC PROJECTS OF MASTER DEGREE

Heart Rate Variability analysis on preterm infants

In this project, the ECG signals of 20 preterm infants were analysed in order to find estimators that could
characterise Heart Rate Varability, so as to quantify the development of the autonomic nervous system in
preterm infants. Multiscale Sample Entropy, HR and Complexity Index of the Multiscale Sample Entropy were
used as possible correlation estimators with age at examination and gestational age. Feature extraction from the
signals and statistical analysis was made with Matlab software.

Detection of ArUco markers on HoloLens

The aim of this project was to identify and locate the orientation of the ArUco markers through the Hololens
camera. Once the marker was identified, a virtual cube with the size of the marker was reproduced on top of it. In
this work, Unity was used for the creation of the virtual cube and the C sharp language for programming the
hololens.
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