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FLYWHEEL INERTIAL TRANSDUCER FOR
ENERGY HARVESTING AND
VIBRATION CONTROL

PhD student:
M.Eng Aleksander Kras {€o XXX)

Tutor:
Prof. Paolo Gardonio

Abstract:

This research study presents the resuitsexperimental tests carried ouvn a new flywheel
coiltmagnet proof mass transducer that cdme used for energy harvesting and vibration
control applications. The study presents simulated and measured frequency respon
functions (FRFs) that characterize the electromechanical properties and the ener
harvesting effectf classical and flywheel proof mass transducers connedtea purely

resistive load.

The authors gratefully acknowledge the European Commission for its support of the Miasip } A« |
Curie program through the ITN ANTARES project (GA 606817).

Aleksander Kras PhD ExpO 25/05/2017
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ALGORITHMS AND ARCHITECTURES FOR
DIGITAL ELABORATION OF RADAR SIGNALS

24 x 24 3D FMCW MIMO RADAR

— Radar processing on FPGA
— 3D Delay and Sum Beamforming

"‘9%‘ lAntenna Array Front-View:
. Stacked TX and RX Panels
! (w;thout Radome)

16 x 16 3D FMCW MIMO RADAR _—
— Radar processing on ZYNQ platform with iwﬁw

FPGA and ARM . = B
— 3D-FFT Beamforming
— Compact and portable
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NOVEL OFDM RADAR WAVEFORMS

— Orthogonal and with constant envelope

Azimuth-Range View (Elevation: 12° - Velocity: 4.9 m/s)
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2 x 16 3D OFDM MIMO RADAR

— Radar processing on FPGA and ARM
— Novel Radar Receiver Processing ] I S
— 4D-FFT Beamforming NFW T
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SYNCHRONIZATION OF MULTIPLE VIE\

é Reference 3 " Reference 1 N
PhD Student: > Ry
FedericaArrigoni (XXXciclo) Referemel LMoy reference 2
. reference ﬂ
. M m;m Reference 3
Supervisor: Referencen \*'1/7
Prof. AndreaFusiello Referencez M. M
3 ’ L4

The goal of synchronization is to recover the absolute orientation (position and angular
attitude) of a number of 3D reference frames, starting from a redundant set of relative
orientations. This problem finds application in structure from motion, registration of 3D
point sets and sensor network localization. We focus on global methods that consider
simultaneously all the relative measurements.
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Design of a 10Gbps interface for high-speed
serial links in automotive micro-controller

PhD StudentA. Bandiziol f- H o
TutorP.Palestri = =l @ el

Thanks toW. Grollitsch, F. Brandonisio, R. Nonis
(Infineon Technologies, Villach, Austria)

Abstract:High-speed serial interfaces (HSSI) have
emerged as one of the hot topics in microelectronics
and are being used in a variety of fields. The goal is to
design a transceiver for HSSI to be used in a
microcontroller for automotive Electronic Control
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Context-Based Goal-Drniven Reasoning
for Improved Target Tracking

Ph.D. Student: Lubos Vaci
Supervisor: Dr. Lauro Snidaro
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AN ADAS DESIGN BASED ONIOTV2X
COMMUNICATIONSO IMPROVESAFETY
Case Study and loT Architecture
Reference Model

Nadezda Yakusheva
Supervisor: prof. Gian Luca Foresti
prof. Christian Micheloni
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NOISE AND VIBRATION CONTROL OF CYLINDRICAL
STRUCTURES WITH TUNEABLE VIBRATION ABSORBER

PhD student: Emanuele Turco
Supervisor: Prof. Paolo Gardonio
Abstract:

The study presents the design and implementation
of a time-varying shunted electro-magnetic Tuneable
Vibration Absorber for broad band vibration and
acoustic control of thin cylindrical structures,
focusing on the tuning and positioning criteria.

Universita degli Studi di Udine
DPIA

PhD ExpO
Udine tMay 25, 2017
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PROJECTIITLE
ASSESSINAPROJECTCOMPLEXITY AND ITISIFLUENCBEN LEARNING

DIMENSIONS OF PROJECT COMPLEXITY

PHD STUDENT. Elena Pessot (XXX cycle)
TUTOR: Prof. A. F. De Toni

Interdependency Diversity Uncertainty

Dynamism Scope

ASSESSMENT OF

ABSTRACT: COMPLEXITY LEVEL

This work aims to investigate the main factors
of complexity in projects and Project
Management and their effects on operational

decision-making and learning in project-based
organisations. Complexity has been widely

acknowledged as one of the main features
affecting project outcomes.

CROSS-PROJECTS
LEARNING

WITHIN-PROJECT
LEARNING

Multiple case studies have been conducted
on cruise vessels projects of leading

companies in the shipbuilding industry. PROJECT TEAMS
A framework is derived as reference for the
. . . . PERMANENT
assessment of the main dimensions of project ORGANISATION ARG
complexity and the subsequent within- and (FuncTions) L D
. . e ROJECTS AND
cross-projects learning as new and codified FUNCTIONS

knowledge to innovate project operations.
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Project Title:
Metamaterial panel with array of piezoelectric patches connected to

multi-resonant shunts.

PhD student: Michal Zientek

Tutor: Prof. Paolo Gardonio

Abstract
This work presents a simulation stuayn the broad band controlof the flexural

response and sound radiatioof a panel, whichs equipped with a dense arragf
piezoelectric patch transducers connectamthe multi-resonant shunt circuits.

25/05/2017 Michal Zientek - PhD Expo 2017
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Viruses and Particles
Detection with Nanoelectrode
Array Platforms

PhD Student: Andrea Cossettini

Supervisor:  Prof. Luca Selmi

PhD cycle: XXXI

Thanks to: F. P. Widdershoven, S. G. Lemay,

C. Laborde, C. Renault, M. Sortino,
S. Saggini, P. Scarbolo, A. Bandiziol

We study the detection limits of a dense 90-nm CMOS nanocapacitor array platform by

temperature-controlled experiments with oil droplets, nano/micro-particles, and viruses

immersed in electrolyte, and numerical simulations with the in-house simulator ENBIOS.
25/05/2017 Andrea Cossettini PhD Conference 2017
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STRUCTURAL AND FUNCTIONAL BLOOD
CHARACTERIZATION THROUGH ELECTRICAL IMPEL
SENSING AND OPTICAL SIGNALS ANALYSIS

From Lab

oratory to Clinic

PhD student: Denise De Zanet

Tutor: Prof. Antonio Affanni
Dr. Mario Mazzucato

Diseasesdue to hemostasis alterations
are involvedin cancer. The non invasiv
and accurate natureof impedance
measurementsis essential in clinical

practice to develop new technologies

and new point-of-care devices ableo
perform early diagnosis, quick functiong
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tests and predictive controls.

May 25, 2017t Denise De ZanetPhD Expo
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Project Title:
Hectromagnetic and piezoelectric seismic vibration energy harvesters

PhD student : Loris Dal Bo (ciclo XXXI)

Tutor: Prof. Paolo Gardonio

Abstract :

The two transducers are characterised by the same base and proof masses and
by the same fundamental natural frequency.

The two systems are modelled with consistent electro-mechanical lumped
parameter models, which allow the derivation of a unified formulation for the
energy harvesting.

This facilitates a direct comparison of the electro-mechanical response and
energy harvesting properties of the two harvesters.
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Optimization of Selective Laser Melting
ProcessParameters

PhD student: Emanuele Vaglio

Tutor: Prof. Marco Sortino

Selective Laser Melting:

High-performing Additive Manufacturing technology
for metallic materials (e.g. aluminium alloys, high-
alloy steels, titanium and nickel-based alloys). No
low-melting elements are required

t Laser spot size Mechanical properties

T Trace distance Dimensional accuracy

_ Geometrical features
t Layer thickness L
Surface finishing
t Scan speed Functionality

Productivity

T Laser power
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MULTI-VIEW MATCHING

PhD Student: Eleonora Maset
(ciclo XXXI)

Supervisors: Prof. Andrea Fusie|lo
Prof. Fabio Crosilla

~

[Establishing correspondences between feature setsfundamental problenm computer

vision, that liesat the basisof any geometric computation and also object recognition arlj
shape analysisWe propose novel solutionso the multi-view matching problem that,
given a setof noisy pairwise correspondences, jointly updates theomasto maximize
their consistency. Experiments show that our methods achieve superior acdaratate-
of-the-art algorithmsgn significantly less timale also demonstrate that our solutions ca
efficiently handle datasetsf hundredsof images.
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LEAN HEALTHCARE:

evaluating functional and technical outcomes
IURP ERWK SK\VLFLDQVY DQG SDWLI

Most of the research on hospital quality is dominated by questions of what and does
not go further to investigate the how, when and why (just content not context).

Lean applications in healthcare tend towards a tool-based approach for operational problems, with
OLWWOH DWWHQWLRQ SDLG WR GHILQLQJ YDOXH IURP WI
In order to have a more precise definition, value in healthcare should be co-defined by patients,
who have their own preferences and experiential needs (functional quality) and by professionals,
who can tell whether treatment is in line with latest evidence (technical quality). The patient sphere
IS not seen as an arena for value creation and is thus overlooked (Poksinska et Al., 2017)

Ph.D. CandidateHisabetta Ocello Background: Master degredn European Studies and Project Management

Supervisor:prof. Alberto Felice De Toni, prof. Pietro Romano
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5DGLDWLRQ FDQ KHDYLO\ DIIHFW QDQRVFDOHV GHY
WR SHUIRUPDQFH GHJUDGDWLRQ DQG LSRMRLEOH
KDUGOANWWEKHUHIRUH D NH\LVVXH IRU KLJK UDGLDW|1
HJ WKH /DUJH +DGURQ &ROOLGHU UXQQLQJ DW &
XQGHUJR D PDMRU XSJUDGHLIR® WRHORW W\ /+&

UHDFKLQJ XQSUHFHGHQWHG UDGLDWLRQ |[OHYHOV
WHFKQRORJ\ KDV EHHQ SURSRVHG IRU XVH LQ WKH
SHOLDELOLO®Y RIDQRVFEFDOH IGQ4 YH[WHWHPH UDGLDWL
HQYLURQPHQWY KDV WKHUHIRUH WR EH WKRURXJKO

3K ' 6WXGHQW *LXOLR % RUJK
I XWRU SURI )DEUL]JLR % HOOLC

$FNQRZOHGJPHQWYV
3URI /XFD 6HOPL 8QLYHUVLWj GHJOL BWXGL C
OLFURHOHFWURQLFY 6HFWLRQ DW &(51 3+ (6
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Project Title:  Development and charaterization of a
Soft X-Rays Imager detector

PhD Student:  Giovanni Pinaroli (XXXI ciclo)
Tutor: Prof. Pierpaolo Palestri

Thanksto:  ELETTRA Sincrotrone Trieste, DESY, RAL,
Diamond Light Source, Pohang Accelerator Labs,
L.Selmi, A. Pilotto.

Abstract:

The improvements of state-of-the-art Synchrotron radiation sources and

the advent of Free Electron Lasers enabling revolutionary science on

atomic length and time scales with EUV to X-ray photons gives rise to an urgent need for suitable photon
imaging detectors. Requirements include high frame rates, very large dynamic range, single-photon counting
capability with low probability of false positives, and (multi)-megapixels. These devices will be based on CCD
or CMOS. In particular, there is a wide collaboration between many facilities in the world with the goal of
making the CMOS technology compatible with these features. There are a lot of efforts in every stage of the
development from the fabrication technology to the control electronics. This work reports about the results of
TCAD simulations carried on in order to understand the behavior of the pixels, as well as the results of many
tests of prototypes. Furthermore a description of a power supply electronics for the final system will be given.

Info:

Tel. +39 040 3758310

mail: pinaroli.giovanni@spes.uniud.it
mail; giovanni.pinaroli@elettra.eu
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Project Title:

Comparison of Model Order Reduction
Techniques for Flexible Multibody Dynamics
using an Equivalent Rigid-Link System Approach

PhD Student:
Lorenzo Scalera (XXXI Cycle)

Tutor:
prof. Alessandro Gasparetto

Abstract:

In this work a comparison of Model Order Reduction Techniques
using an Equivalent Rigid-Link System formulation is presented.
These techniques, that allow a fast simulation while keeping an
accurate description of the dynamic behaviour, are applied on a
benchmark mechanism under different conditions. The accuracy of
the reduced models is numerically evaluated through the
comparison of computational time, the behaviour in both time and
frequency domain and by means of vector correlation methods.

Lorenzo Scalera? PhD Expo 2017
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Project title:
Simulation tools for challenging problems in energy

generation and transmission

PhD student:
Mauro Passarotto (XXXII cycle)

Tutor:
Prof. Ruben Specogna

Abstract:

The developmentof more and more precise simulation toolsin energy transmission and generation
represents a fundamental requirementto improve energy efficiency.ln particular, the effect of eddy
currents inducedin a conducting structureis still a problematic aspect to be investigated. Exploiting
the most recent technigues and formulationsin the field of computational electromagnetics, as for
instance, the Discrete Geometrical Approach, we aim at developing a code ableto compute power
lossesin commercial transmission cables for high voltage applications. Moreover, a similar tool will
be realized to evaluate the power dissipatedin electrical motors in order to enhance machines
geometry and improve the efficiency.



Project title:
The European Monitor of Reshoring b
Drivers of Reshoring Strategy

PhD student: Li Wan ( circle XXXII)

Tutor: Prof. Guido Nassimbeni

Thanks to: Prof. Carmela Di Mauro
Prof. Guido Orzes
Prof. Marco Sartor

Abstract:

The European Union agency Eurofound has recently established the European Monitor of Reshoring
(EMR), aimed at collecting evidence of reshoring initiatives implemented within the EU. My research
group is coordinating and managing these monitoring activities. In this presentation, | will present some
preliminary findings of EMR. In addition, | will present the results of my research based on the EMR
data, concerning a fundamental choice in reshoring initiatives: the (re)entry mode in the home (near)
country (i.e., insourcing vs. outsourcing). The purpose of my research is to examine which factor
influence this critical choice. Factors analyzed include entry mode choice adopted in offshoring,
industry-, country-, firm- and project-specific aspects. Using a sample of 678 cross-industry and cross-
country reshoring projects, we found that offshoring EMs significantly constrains the subsequent
reshoring EMs. Furthermore, reshoring EMs are explained by industry- and project-specific factors,
while offshoring EMs are influenced by multi-level factors.
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Strategic development of Sales and Operations
Planning

PhD student: Margherita Molinaro (XXXII cycle)

Tutor: Prof. Pietro Romano

Abstract

A rich stream of studies on Sales and Operations Planning concerns the
so-called " P D W X U L W\ whRRIGigkexXyithe main process dimensions
and describe the possible evolution stage®f the process.

Maturity models of S&OP are analysed with the ainto identify a temporal
sequence of the actions required to improve the process, studying how
the dimensions can evolve and interact during the transition from one
maturity stage to the following one.
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Double degree PhD ProjectMathematical Methods,
Modelling and Simulation for Nanoelectronic Biosensors

PhD Student: Muhammad Naseer (ciclo XXXII)

Co-tutors:  Prof. Luca Selmi (Univ. Udine)
Prof. Clemens Heitzinger (TUWien)

Thanks to: A Cossettini, P. Palestri

Objective: Development of models to investigate
statistical fluctuations in nano-electrode array biosensors

Abstract: We develop models to investigate noise and
fluctuations in nanocapacitor array biosensors.
Preliminary results on the electrode capacitance spectra
with and w/out surface roughness show that roughness
increases the effective electrode area, hence the
capacitance. The effect is more pronounced at large ionic
strength.
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OPTIMIZATION, SIMULATION AND
MONITORING OF SLM PROCESS

Additive manufacturing and specifically metal
selective laser melting (SLM) processes are
rapidly being industrialized. In order for this
technology to see more widespread use as a
production modality there is a need for
improvements in some strategical areas .

T Development and validation of methods for fast
prediction of residual stress and distortion  of AM
parts

T Optimization and design of innovative mechanical
components exploiting advantages of SLM
manufacturing process

T Development of optimal heat treatments to improve
mechanical properties and reduce distortions of parts

T Development of specific process parameters
tailored on parts geometry and material

T Development of robust process monitoring and
control capabilities to reduce process variation and
ensure quality

PhD student: Federico Scalzo

++ + H+ H+ H+ +H  +H

Heat exchangers
Mold inserts
Joints

Prosthetic parts
Nozzles

Spare parts

Complex shapes

Supervisor: Prof. Marco Sortino
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Project Title: Processing of bio-
signals for biomedical
applications and psyco-
physical state analysis

PhD student: Alessandro Piras (XXII
Cycle)

Tutor: Prof. Roberto Rinaldo

Thanks to: Prof. Roberto Rinaldo
and Prof. Antonio
Affanni

Abstract:

Electrodermal Activity (EDA) can provide information about the inner Stress (S) affecting a person. EI
parameters are strongly affected by Motion Artifact (MA) caused by physical movements done by the
subject under test. Skin Potential Response (SPR) is especially sensible to MA and the impossibility t
measure the stress signal alone undercuts measurements reliability. The aim of our current activity is
to measure some physiological signals of car drivers, in particular the SPR, and then remove the
Motion Artifact (MA) in order to identify the signal component related to the inner Stress (S). For this
purpose, the Steering Wheel (SW) angle is recorded due to the correlation between SW and MA. The
adaptive digital filters are used in order to identify the MA and obtain the Stress (S) signal. Adaptive
filters implemented in our work are based on variants of the Least Mean Square method.
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Positioning Using LTE signals

PhD Student: Alessandro Pin
Tutor: Prof. Roberto Rinaldo and Prof. Andrea Tonello

Alknowledgment: Drs. Chris Marshall, Marco Driusso and Andrea Dalla Torre from u-Blox
Abstract: The Global Navigation Satellite System (GNSS) provides autonomous geo-
spatial positioning with global coverage. GNSS suffers large position estimation errors in
no line of sight (NLOS) conditions, such as in indoor and urban canyon locations. LTE
signals could be useful for precise position estimation when GNSS fails.

Bad position estimation Good position estimation
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DQ LPSRUWDQW XSJUDGH LQYROYLQJ WKH UHSODFHPHQW RI WKH
SUHVHQW ,QQHU '"HWHFWRU WUDFNHU DQG RI D ODUJH SDUW R
WKH HOHFWURQLFV IRU WKH WULJJHU DQG GDWD DFTXLVLWLRQ LQ
YLHZ RI| WKH LQFUHDVH RI WKH /+& DFFHOHUDWRU OXPLQRVLW\
IRUHVHHQ IRU WKH 3KDVH ,, RSHUDWLRQV 7KH SURMHFW
SUHVHQWHG KHUH LV IRFXVHG RQ D FRQWULEXWLRQ WR WKH
GHYHORSPHQW RI D FRPPXQLFDWLRQ DQG GDWD SURFHVYV
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Abstract:

Lean accounting systems are referred to as a methodology for
managing cost accounting in lean enterprises through value streams.
The project is to focus on studying, preparing and implementing a
methodology to extend the supply chain management to a lean
accounting system to identify productivity gaps and improve cash
flow management.

Research is primarily addressed to ETO and MTO manufacturing and
supply chain environment.
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