IT researchers develop a 5|mulator to
improve auscultation skills

It's been 200 years since Laennec’s decorum in leaning his ear to the chest of a patient
led him to create the first stethoscope. Since then, the stethoscope has become an
iconic medical tool to help doctors listen to what they cannot see.

Now, IS4Health, a start-up co-founded by the PhD student Daniel Pereira from IT and
CINTESIS, Miguel Coimbra and the PhD student Pedro Gomes from IT, and Ricardo
Correia from CINTESIS, has an innovative simulator called I1S4Learning, which allows
teaching and training cardiopulmonary auscultation skills by using an electronic
stethoscope and a tablet, or the e-learning platform Moodle. The IS4Learning system
uses real sounds collected in medical appointments, hospitalizations and emergency
services in Centro Hospitalar de S. Jodo, Porto, and the Real Hospital Portugués, in
Recife, Brazil. This simulator has an image of a human torso marked with multiple red
points, where, by placing the stethoscope, the student can hear the auscultation
recorded in that same spot in a real patient.

Compared to other audio data from hearts and lungs available in CD and Youtube, this
method has better sound definition and also the advantage of being more interactive.
IS4Learning also allows the access to the clinical history, unavailable in other learning
tools. The IS4Health team that has collected up to now more than 3000 cardio-
pulmonary records is currently working on the improvement of the simulator so as to
allow auscultating a patient in different positions such as sitting, standing and lying.
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Editorial

Making science and
technology  available
and understandable to
the public at large is
undoubtedly a difficult
task that turns away
many scientists, in spite
of the fact that some of
the best have devoted
significant efforts to
this endeavour. Not only the language but also
the examples required are often way out of
those used in scientific journals.

Why should a scientist devote time and effort
to make his work available to the general public
when he is already bound to write about it to
his pears in reputable journals? In my opinion
this is indeed a question that deserves to be
answered.

Basic (or fundamental) research is mostly
funded by public money ie. taxes. Taxpayers are
thus fully entitled to know how their money
(that is their taxes) is used and why.

So, the more public awareness for science there
is, the more likely and the easier it is for the
state budget for science to grow.

Scientists that indulge in writing popular
science are, indirectly, but very significantly, the
main responsible for state science budgets.

Whenever you get engaged in science outreach
activities, it may be worthwhile remembering
that you are contributing to increasing the
budget from which your main scientific
activities are funded.

Carlos Salema

Send your news and contributions for this news-
letter to: news@it.pt

Edition: Jodo Santos
Coordination: Carlos Fernandes
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Nuno Carvalho was invited to join the Expert Panels in the field of Energy,
Electrical Engineering, Electronics and Mechanics

IT researcher joins Belgium FWO Expert Panels

Nuno Carvalho, IT researcher and a Professor at the Department of Electronics,
Telecommunications and Informatics, University of Aveiro, was invited to join the
Expert Panels of the Fonds Wetenschappelijk Onderzoek - Vlaanderen (FWO),
which is the FCT equivalent in Belgium. The IT researcher who has won several
national and international science awards is now a member of the Expert Panel
W&T7: Energy, Electrical Engineering, Electronics and Mechanics.

In his statement to the online journal of the University of Aveiro, Nuno Carvalho
said that this invitation by the FWO represents “the recognition of the
international impact that the work of the radio systems group of Instituto de
Telecomunicagoes at Aveiro has achieved”.

PROJECT SNAPSHOT

ICSI project: A5 motorway field trials

Wireless vehicular networks for cooperative Intelligent Transport Systems (ITS)
support cooperative applications that can improve vehicle and road safety,
passenger’s comfort and efficiency of traffic management. Some of these
applications are safety critical and have tight time-lines and throughput
requirements. Despite the obvious potential benefits of vehicular communica-
tions, designing dependable wireless vehicular networks is a research challenge,
due to the high speed
mobility and the open
nature of such environment.

The architecture of the ICT
dl infrastructure for supporting

Intelligent  Transportation
Systems (ITS) is purely
hierarchical, with sensed

data flowing from the leaves
(i.e., road-side or vehicle-
installed sensors) to the root
(i.e., the traffic management
center). This approach does
not scale adequately with
the inclusion of a significant
number of new elements, is
not flexible in supporting an
incremental  growth  or
changes of the ITS, and exhibits latency and security issues.

Web Platform

To overcome the limitations of the current systems, the FP7 ICSI - Intelligent
Cooperative Sensing for Improved traffic efficiency (http://www.ict-icsi.eu) project
proposed a new architecture where the intelligence for sensing and actuation is
distributed over some of the elements, called gateways, which host a software
platform for running ITS applications, using the local storage and computation
capabilities available.

The ICSI project ended last
December, with the field trials in the
A5 motorway (Lisboa-Cascais) with
the collaboration of Brisa Inovagdo e Tecnologia (BIT) and other members of the
ICSI consortium. The field trials included the installation of six road-side units
(RSUs) placed along the motorway, some vehicles equipped with on-board units
(OBUs) and the integration with the ICSI Web and data distribution platforms.
Several safety use cases were implemented and tested in the A5 field trial,
notably: route guidance and intermodal support, wrong way warning, hazardous

.

(continues on page 3)
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Newsflash

IT boats swarm on the crest of
the wave!

In the project Ocean Swarm, researchers
Anders Christensen, Sancho Oliveira,
Miguel Duarte, Vasco Costa, Jorge
Gomes, Tiago Rodrigues, and Fernando
Silva, developed a swarm of intelligent
aquatic robots.

In what is a radically new approach to
maritime tasks, by using algorithms that
imitate Darwin’s Theory of Evolution to
create artificial intelligence, the Ocean
Swarm provides systems composed of
large numbers of inexpensive and
autonomous surface robots that learn
how to cooperate with each other to
complete missions in a completely
autonomous way.

Two recent distinctions serve to prove
that these IT robots are really riding
towards the crest of the wave. In the
prestigious video competition of the
International Conference of Artificial
Intelligence (AAAI 2016), known as the
“Oscars of Artificial Intelligence”, this
Portuguese project from IT took home
the award for “Best Robot Video”, with
the short film A Sea of Robots that
documents the development of the
intelligent aquatic swarm.

More recently, in this year’s edition of
the Exame Informatica awards, that
distinguish  people, companies and
products who have excelled in the field of
sciences and new technologies, the
project Ocean Swarm received an
honourable mention, for the category of
Innovation.

To watch A Sea of Monsters please go to:
(https://www.youtube.com/watch?
v=JBrkszUnms8&Ilist=FLO60 YBtdbXofFn
S5chetZWA
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PROJECT SNAPSHOT — ICSI (continued from p. 2)

location warning, road works warning, traffic jam warning and emergency vehicle warning.

IT Aveiro, whose participation in ICSI is coordinated by Joaquim Ferreira, led the consortium activities related with wireless
vehicular communications and made some contributions to the state-of-the-art, namely: a flexible ETSI ITS G5 station (IT2S),
based on reconfigurable hardware, supporting time-triggered packet transmission and protection, at the medium access
control (MAC) layer, against non-compliant OBUs; a TDMA based real-time MAC protocol, the Vehicular Flexible Time Triggered
(V-FTT), providing both spatial and temporal redundancy; a fault-tolerant network architecture supported by the road-side
infrastructure, including techniques to enforce fail-silent behavior and active replication in the critical nodes of the network; a
Human-Machine Interface (HMI) application, able to present safety events to drivers and passengers and enabling the
implementation of the recent eCall system in Europe. The ICSI project was an important milestone in the enduring cooperation

between IT Aveiro and BIT.
Joaquim Castro Ferreira

Metamaterial superemitter outshines
Planck’s black body

Thermal radiation in the form
of solar radiation is essential for
the life on Earth. Moreover, it is
the most economical and safest
energy source our technology-
dependent civilization can rely
on. However, the solar
radiation on Earth's surface is
sensitive to seasonal atmos-
pheric conditions. Therefore,
only a few countries in the
world can enjoy its benefits all
year around.
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Fortunately, there are sources
of thermal radiation which are
human-controlled, such as
industrial appliances  which
produce a lot of waste heat. So the challenge is to find new principles for the
thermal radiation to operate which would allow converting wasted energy
into electrical energy. This goal is approached in thermo-photovoltaic cells.
For such cells to work optimally it is crucial to control the spectrum of
radiation produced by a hot body. For instance, concentrating thermal
radiation within a narrow band in which the photovoltaic conversion is most
efficient is very important for future thermo-photovoltaic systems. Since
most hot bodies emit in accordance with Planck's radiation law, until
recently, it was believed that no real body could produce free-space thermal
radiation with spectral density higher than that. However, in their recently
published paper "Overcoming black body radiation limit in free space:
metamaterial superemitter”, FCT Researcher Stanislav Maslovski from IT
Coimbra, in collaboration with Constantin Simovski and Sergei Tretyakov
from the School of Electrical Engineering, Aalto University, Finland, have
shown how to create a macroscopic metamaterial object which outperforms
Planck's black body, opening a way to designing novel narrowband super-
Planckian thermal radiators and absorbers. This research relies on their
earlier finding that the heat transfer by photons can be conveniently
described with equivalent electric circuits. At microwaves, metamaterial
superabsorbers may find application in areas where narrowband omni-
directional reception of electromagnetic power is required, for instance, in
tuned electromagnetic field sensors, or in other tuned energy harvesting
devices. Microwave metamaterial superemitters can also find applications in
telecommunications as compact and efficient omnidirectional antennas.

Newsflash

IT invited to join the ITU

On the last 23 of March, IT welcomed the ITU
Deputy Secretary-General Malcolm Johnson.
The purpose of this visit was to present the
work and mission of the ITU, along with
addressing IT the invitation to join this United
Nations specialized agency for information
and communication technologies — ICTs. The
International Telecommunication Union mi-
ssion and commitment is to bring the benefits
of modern communication technologies to
people everywhere, and, through their work,
protecting and  supporting  everyone's
fundamental right to communicate.

IT researchers win UMITS 2016
Best Paper Award

José Azevedo, Pedro D’Orey and Michel
Ferreira, were distinguished with the Best
Paper Award for their work "On the Mobile
Intelligence of Autonomous Vehicles”, in the
International Workshop on Urban Mobility &
Intelligent Transportation Systems — UMITS
2016, held in Turkey on April 25. For the IT
research team “Receiving this best paper
award is very gratifying. It is a recognition of
the research community of the relevance of
the work conducted for improving the mobility
of future transportation systems, an area that
has been less studied”.

A quantum walk with IT-PIQTG

In the spirit of promoting a close contact
between students and the Physics research
centers, on March 3 the PIQTG - Physics of
Information and Quantum Technologies
Group of IT hosted an Inside View, where
students were challenged with questions like
“How to quickly escape a random maze
through a quantum walk?” or “How does
quantum help photosynthetic bacteria to
grow?”

instituto de
telecomunicacées



Latest concluded PhDs hosted by IT

Nuno Miguel Luis

Medium Access Control Design for Distributed Opportunistic
Radio Networks

PhD in Electrical and Computer Engineering,
by FCT - NOVA University of Lisbon,
December 2015, supervised by Rodolfo
Oliveira and Rui Dinis.

The thesis presents two innovative Medium
Access Control schemes for decentralized
Cognitive Radio Networks, optimized to
increase the spectrum utilization and to
reduce the interference caused to the
primary users. Miguel is currently conducting
independent research and searching for
challenges.

new professional

Fernando Guiomar

Digital Nonlinear Equalization for Optical Transmission Systems
PhD in Electronic Engineering by University
of Aveiro, September 2015, supervised by
Armando Nolasco Pinto. The thesis presents

Guilherme Correa

Computational Complexity Reduction and Scaling for High
Efficiency Video Encoders

PhD in Electrical and Computer Engeneering,
by University of Coimbra, February 2015,
supervised by Luis Cruz, Pedro Assung¢do and
Luciano Agostini. This thesis presents an
analysis of the complexity of the recently
introduced HEVC video encoding standard.
Based on this analysis three computational
complexity reduction methods and one
computational complexity scaling method
are presented for use in HEVC software-
based encoders. Guilherme is currently a Professor at the Federal
University of Pelotas, Brasil.

Ricardo Fernandes

Wireless Power Transmission Based on Resonant Electrical
Coupling

PhD in Electrical Engineering by University

novel DSP algorithms for _the ef‘ﬁcient of Aveiro, September 2015, supervised by
compensation of ~ nonlinear fibre Nuno Borges Carvalho and Jodo Nuno
impairments, employing digital back- Matos.

propagation and Volterra series filtering
techniques. Thanks to digital nonlinear
compensation, recent experimental results
employing 400G super-channels show the
possibility of increasing communication
reach by more than 1000 km. Fernando is a Marie Sktodowska-
Curie post-doctoral researcher at Politecnico di Torino, Italy.

The main goal of this work was to study the
feasibility of resonant electrical coupling as
a method of wirelessly transferring power
across non-negligible distances.

Where are you now?

Filipe Wiener Carvalho

My work at the facilities of Instituto de Telecomunicagdes (IT)-Lisbon
started in February 2009 while | worked in my MSc dissertation. What was
planned to be a stay of six months changed to six years once Professor
Adolfo Cartaxo invited me to do a PhD under his supervision in the frame
of European project FIVER, on converged optical-wireless access networks
using OFDM signals. During those years, the PhD and project FIVER pushed
my boundaries of knowledge (I learned a lot in the field of optical
communications, signal processing, physical-effects modelling and
numerical simulation), enhanced my problem-solving skills (as | was faced
with new challenges, not only mathematical, but also practical challenges
in the laboratory) and showed me how the scientific and academic world
works. Those years showed me a lot, but, as my PhD neared the end, |
started to long for new challenges and became curious about a career in
industry. In April 2015, two months after ending my PhD, | exchanged the
view from the 11th-floor over Lisbon and the Tagus river for a view over
the rivers Wye and Severn as | started a new job as a software engineer in
the TV group of Imagination Technologies. Here | work in the development -
of intellectual property for OFDMdemodulators, used for DVB-T/T2 reception. Although my work covers the research,
development and implementation of signal-processing algorithms for these wireless receivers and my focus in the last years
has been optical communications, | find that my skills and experience accumulated during that time on signal-processing and
OFDMsignals are making a bridge between the two areas. There is no doubt that my current position is only possible thanks
to my previous supervisor, Professor Adolfo Cartaxo, and to Instituto deTelecomunicagdes, to whom | am very grateful.
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