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Twenty enthusiastic students from ten different countries attended the “Joint Winter 
School on Beyond 5G Networks operating in the Millimetre Wavebands enabled by 
Joint Analogue-digital Signal Processing” that was hosted by IT in Lisbon from 5-9 
March. 
In the first day, apart from an introduction to 5G and its standardization, the 
participants discussed the most promising scenarios for 5G and beyond. The 4.5 days 
training period also addressed recent advances in propagation and channel models for 
the millimeter-wave (mmW) frequencies, signal and multi-antenna processing, making 
use of information theoretic concepts and with emphasis on massive number of 
antennas and hybrid beamforming schemes. Business aspects, the cost/revenue trade
-off, public policies for spectrum sharing, entrepreneurship and IPR protection have 
also been central parts of the training. The opportunities created by the raising 
interest in the millimeter wavebands use was the motto of several debates and a very 
lively discussion during the “Workshop on Massive Array Antenna Systems for 
Millimeter Wavebands B5G Networks”, held at the Holiday Inn Lisboa Hotel on March 
8th. Opened to the wide research and industry community, this workshop that was 
part of the Winter School programme culminated in a Panel on Trends on Beyond 5G 
Research with brilliant contributions from the participants. More than 60 people 
attended the Workshop. 
Students also had the opportunity to share their own recent research findings in a 
poster session that allowed for sharing ideas with their colleagues and tutors. 
Academic vision has been complemented by industry/services experience and the 
“hands-on” part of the training (prototyping with OpenAirInterface), culminating with 
a final work on how to create their own business, as entrepreneurs. 

 Project Snapshot: IT collaborates in 
the development of the new 
generation of interactive television 

 

 IT researchers win the IFIP-
NTMS 2018 Best Paper 
Award 

 NVIDIA helps IT to listen to 
your heart 

 Where are you now? 

When discussing Science 
and Technology in Portugal 
the theme of patents usu-
ally comes out and often 
not for the best reasons. 

Portuguese S&T had a tre-
mendous growth over the 
last 30 years. The number 
of persons involved in R&D 
a fraction of the active populations has grown 
42.6 times from 0.23% in 1986 to 9.8% in 2016, 
and is currently close to the average for the 
EU28 (11.9). However the number of patents 
(requested and granted by the European Patent 
Office) per 100 000 inhabitants has grown only 
from 16.8 times, 0.06% to 1.01% and is still 11 
times less than EU28 average (11.74). 

So the simple question is why?  

I believe that there are two main reasons for 
this discrepancy. 

The first one is clearly industry. Few industries 
in Portugal actively pursue patents, either out 
from their own labs or from contracting R&D 
units. 

The second one is the little value given to 
patent authorship in the CVs of professor and 
researchers, for whom a paper in a reputable 
journal outweighs a patent. 

Even if most universities now have patent offi-
ces that offer help to patent author candidates 
few if any have the know how (and finance 
muscle) to fight in international courts patent 
infringements. 

Something has to change in both industry and 
universities if Portugal is ever to achieve in 
patents what it has already achieved S&T. 

Carlos Salema 

Winter School in IT promotes a renewed 
perspective on 5G and beyond 

Students visited the Antennas and Propagation Lab, where they were introduced to IT ´s research on mmW 

www.it.pt
https://www.facebook.com/pages/Instituto-de-Telecomunica%C3%A7%C3%B5es/316833368411545
http://www.youtube.com/itelecomunicacoesPT
http://www.linkedin.com/company/773245?trk=pro_other_cmpy
http://www.flickr.com/photos/institutodetelecomunicacoes_portugal/sets/
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PROJECT SNAPSHOT 
IT collaborates in the development of the new 
generation of interactive television 

Ultra TV is the name of the project that aims to create the next generation of 
interactive television, with a vast ecosystem of applications that will allow supporting 
a service with the most advanced functionalities in the market. Led by Altice Labs, 
this project also includes the collaborations of IT and the University of Aveiro. Under 
the coordination of Susana Sargento, the IT research team is currently testing the 
content distribution models, through distributed content storage architectures, in 
order to provide a high quality viewing experience to the user. 

The particularities that the new generation television has to offer are intended to be 
distinctive and appealing elements for the young, whose pattern of visualization is 
dispersed through several devices and increasingly distant from television. 

Through a grid organized user inter-
face, the Ultra TV project proposes 
access to content from several 
sources, namely TV (MEO operator) 
and other Internet sources such as 
videos on Youtube, Facebook, Netflix. 
All of them are presented in a unified way, organized by categories, and following the 
same interaction model. The Ultra TV system has a grid user interface, which displays 
audiovisual content from various sources (TV and Internet) organized by categories 
represented in columns / silos. It allows suggestions and recommendations of 
contents according to the tastes and habits of each user. Thus, through a profile 
system, the experience of zapping and audiovisual consumption is transposed into a 
personalized and optimized entertainment environment for each user. 

EIEC 2018 
The XII Iberian Meeting on Computational 
Electromagnetics will be held in Coimbra, 
from 16 to 18 May 2018. The venue chosen 
for this meeting is Quinta das Lágrimas. 

This meeting enables closer links and sharing 
information between Portuguese and Spanish 
research groups involved in applications of 
electromagnetism. In the spirit of facilitating 
the establishment of new collaborations be-
tween members of these different groups, 
this meeting promotes participation of all 
attendees through a close and familiar envi-
ronment, with a highly specialized technical 
plenary session, allowing the groups to 
present the research lines currently under 
development and the most relevant results 
and state of the art in various fields covering 
the scope of the meeting.  
URL: http://eiec2018.co.it.pt/ 

 

BROADNETS 2018 
The 9th International Conference on Broad-
band Communications, Networks and Sys-
tems - BROADNETS 2018 conference, hosted 
in the University of Algarve on the coming 
September 19-20, aims to provide a platform 
where to disseminate and discuss key 
innovations and technology trends on the fast 
evolving arena of IoT and 5G. 

BROADNETS 2018 targets one of the key 
drivers for 5G and beyond 5G, the IoE world 
that includes technology advances in cyber-
physical systems and security. 

The conference will also cover novel works 
applying 5G concepts to space and under-
water communications. The event will count 
with the participation of prestigious keynote 
speakers in these areas such as Prof. R. 
Mesleh and Prof. C. B. Papadias, and the best 
technical contributions will be invited to 
submit extended paper versions to MONET 
(Mobile Networks and Applications, Sprin-
ger).  

URL: http://broadnets.org/2018/show/home 
 

IT researchers win the IFIP-NTMS 2018 Best Paper Award 

Flávio Meneses, Carlos Guimarães, Daniel Corujo and Rui Aguiar, from the 
Telecommunications and Networking group - IT in Aveiro, won the Best Paper Award 
in the 9th IFIP International Conference on New Technologies, Mobility and Security – 
NTMS 2018. The event took place in Paris, France from 26 to 28 of last February. 

The winning paper presented a framework that extends novel network softwarization 
mechanisms, creating new dynamic procedures for managing the handover of traffic in 
mobile devices - the process of transferring an ongoing call or data session from one 
channel connected to the core network to another channel -  with multiple access 
interfaces. As Daniel Corujo explained “With such enhancements done over the 
OpenFlow protocol (in software defined networking environments) the mobile device 
and decision entities in the network can exchange information, in order to optimize 
connectivity and link usage in unprecedented new ways”.  

(continues on page 3) 

The team is also working to predict users' 
needs and location, allowing them to view 
content with the best possible quality 
(even on the go) and optimizing network 
conditions in an integrated way.  

The paper is entitled “SDN-base Mobility Management: Handover Performance Impact in 
Constrained Devices 

From left to right: Daniel Corujo, Rui Aguiar, Flávio 
Meneses and Carlos Guimarães (on the laptop) 
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NVIDIA helps IT to listen to your heart 
The IT SmartHeart team was 
awarded an NVIDIA GeForce 
Titan Xp to support their re-
search on “Deep Learning for 
Enhanced Signal Processing in 
Automatic Cardiac Auscultati-
on”, within the NVIDIA GPU 
Grant Program. 
This acknowledges the impor-
tance and novelty of this re-
search line, which can benefit 
from the most recent advances 
in deep learning theory, requi-
ring powerful hardware for such 
complex processing. Mounted 
on a desktop workstation, the 
Titan Xp GPU represents an ideal 
setup for the SmartHeart team 
experiments.  
Cardiac auscultation is one of 

the simplest, quickest and most cost-effective techniques to identify and diagnose a 
large number of heart conditions. However, heart sounds are difficult to identify and 
analyze by the human listener, with only around 20% of medical interns being able to 
effectively perform cardiac auscultation. This motivates exploring the powerful 
combination of electronic stethoscopes and portable computer technology to create 
usable point-of-care Computer-Assisted Decision (CAD) systems for auscultation.  
The practical implementation of CAD systems for auscultation encounter some key 
challenges related to the processing and analysis of the heart sound signals, i.e., the 
phonocardiogram (PCG), due to various reasons: presence of different kinds of noise 
due to uncontrolled auscultation conditions in real environments, non-stationarity of 
the signal features, inter and intra-patient variability of the PCG characteristics, etc. 
In fact, a relevant part of the information contained in the PCG can only be unlocked 
if different components of the heart sound signal are reliably detected and 
separated. The inverse problem consisting in the separation of components from a 
heart sound recorded with a single microphone turns out extremely challenging, due 
to the large time-frequency overlap of some components, as well as their similar 
morphological signatures. In this sense, more sophisticated processing algorithms for 
the solutions of inverse problems for heart sound analysis are in order.  
Recent results have shown that deep learning architectures can represent a valuable 
tool in solving inverse problems. The SmartHeart project research team aims to 
leverage and develop novel deep learning architectures that can solve fundamental 
inverse problems in heart sound analysis.  
SmartHeart joins three IT research groups (Porto, Lisbon, Covilhã), which have 
independently created technology and accumulated knowledge in the field of cardiac 
sensing and signal processing. This project builds upon original work partially 
developed by the team in the field of cardiac sensing and signal processing within 
projects such as “DigiScope”, “HeartSafe”, “ICT for Future Health”, “HeartBIT” and 
“BITalino”.  

Adão Silva wins Radioengineering´s 
Best Reviewer of 2017 award 
Adão Silva, from the Mobile Networks group of IT 
in Aveiro, was awarded the prize of “Best 
Reviewer of the Year 2017” by the Radioengi-
neering journal, published by the Radioengi-
neering Society, Czech Republic. 

Since 1992, the Radioengineering journal has been 
publishing original scientific and engineering 
papers from the area of wireless communication 
and application of wireless technologies. 
Established to recognize reviewers who provide 
high-quality reviews, this year, the associate 
editors distinguished six of their reviewers with 
this award, among whom is the IT researcher. 

Carlos Marques receives two  
“Outstanding Reviewer” awards 
Carlos Marques, a researcher from the Optical and 
Communications group of IT in Aveiro, was 
distinguished with the “Ouststanding Reviewer 
Award” by both the MDPI´s Sensors journal and 
the Elsevier´s Optical Fiber Technology (OFT) 
journal. 

The Sensors Editorial Board and Editorial team 
justified this distinction to Carlos Marques for his 
“quantity, timeliness and quality of reviews in 
2017”. Similarly, the OFT journal nominated Carlos 
Marques for this award for his “high level 
reviewing (both in quantity and quality)”. 

For Carlos Marques his activity has a reviewer 
contributes positively to his growing as a 
researcher. “ It increases my knowledge as a re-
searcher and allows recognition for the effort in 
doing good research in Portugal”, he said. 

Carlos Marques is a reviewer for MDPI Sensors 
since 2014, with more than 30 articles reviewed, 
and for OFT (Elsevier) since 2012, having reviewed 
more than 50 articles. He is also an Associate 
Editor of OFT and was recently invited to be an 
Associate Editor of the IEEE Sensors Journal. 

And to guarantee that all contents are viewed with the highest quality - whether the consumer is at home, on the street or on a 
train - IT is developing mechanisms that allow the delivery of these contents to be adapted to the quality of the available 
communication networks. The team is also working to predict users' needs and location, allowing them to view content with the 
best possible quality (even on the go) and optimizing network conditions in an integrated way. In short, IT aim is that the new-
generation television ecosystem uses adaptive distribution technologies as the basis for content transmission so that it is as 
agnostic as possible to the conditions of the communication networks. 

Project Ultra TV (http://www.alticelabs.com/site/ultratv/) demonstrates the pioneering position that Altice Labs occupies 
regarding innovation and development concerns and leverages the importance of the advances and scientific contributions of IT 
and the University of Aveiro. The promotion of this scientific know-how transference - boosted by the support of COMPETE 2020 - 
is fundamental to accomplish projects such as "Ultra TV", whose results will allow the valorization of this component with a strong 
R & D impact. 

PROJECT SNAPSHOT — Ultra TV (continued from p. 2) 
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Latest concluded PhDs hosted by IT 
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Security Schemes Against Pollution Attacks in Network Coding 
over Wireless Networks 

PhD in Telecommunications by University of 
Aveiro (UA) within the MAP-Tele Doctoral 
Program, June 2017, supervised by Jonathan 
Rodriguez and José Carlos Neves (both from 
IT/UA). 
This thesis, motivated by the recent surge in 
network coding research and its applications, 
mainly focused on pollution attacks that arise 
in this context. The main aim of this thesis 
was to propose some lightweight secure 
schemes that are resistant against pollution attacks in network 
coding-enabled wireless networks. 
Alireza is currently is a Post-doc researcher at IT in Aveiro. 

Analytical Characterization and Optimum Detection of 
Nonlinear Multicarrier Schemes 

PhD in Electrical and Computer Engineering 
by Universidade Nova de Lisboa (UNL), 
December 2016, supervised by Rui Dinis and 
Paulo de Carvalho (both from IT/UNL). 
This thesis presents a theoretical charac-
terization of nonlinearly distorted multi-
carrier signals. Also presenting a study on 
the optimum detection of nonlinearly dis-
torted, multi-carrier signals. It is shown that 
the optimum receiver outperforms the 
conventional detection, presenting gains relatively to conven-
tional receivers  dealing with nonlinear as well as linear multi-
carrier signals. João is a researcher at IT in Lisbon. 

Optimized Design of Flexible-Grid DWDM Networks 

PhD in Electrical and Computer Engineering 
by Instituto Superior Técnico, January 2018, 
supervised by João Pires (IT/IST), and João 
Pedro (IT/Coriant). 
This thesis proposed models for resource op-
timization in dense wavelength division multi
-plexing (DWDM) optical transport networks 
to be used by network operators in planning 
scenarios and technology roadmap decisions. 
Leveraging the use of a flexible channel grid 
and software-defined adaptive transmission 
systems, network deployment solutions with lower cost per bit 
and higher spectrum/footprint efficiency can be achieved. 
António is currently a Systems Engineer at Coriant Portugal. 

Blood Flow-Parameterized Texture Method for Rendering Facial 
Expressions 

PhD in Digital Media by the Faculty of 
Engineering of the University of Porto 
(FEUP), December 2016, supervised by Veró-
nica Orvalho (IT/FEUP). 
This thesis presents blood flow-motivated 
color difference parameters that allow artists 
to render flushing in consequence of expres-
sions. We created a database of 494 photos 
of facial expressions to analyse skin color 
differences, according to facial areas and 
emotions. As a proof of concept we illustrate how our flexible 
method is used with diverse character styles. Teresa is a Pro-
graming and Robotics Teacher at SharkCoders School in Porto. 

I started in IT in the beginning of 2010, working in the FCT 
project “FEfOF”, under the supervision of Professor Paulo 
André. My main task was to contribute towards the study of 
the catastrophic optical fiber fuse effect, its characteristics 
and impact in optical fiber networks. Based on the work 
developed during that year, and fascinated by the possibility 
to purse a doctorate degree, I was granted a FCT PhD grant 
the next year. My work, still under the supervision of Pro-
fessor Paulo André, targeted the study of the degradation of 
optical fibers’ lifetime and its impact in optical fiber com-
munication networks. In the final stage, our work developed 
into the recycling of the damaged fibre, in order to cost-
effectively produce Fabry-Perot optical fiber sensors. I have 
concluded my PhD in 2014.  

The topic, explored in the final stage of my PhD, gave me new 
perspectives of research, which I planned to pursue within my 
Post-Doc research. In 2015, I started an FCT Post-Doc grant at IT in collaboration with the Centro de Automática y Robótica, CSIC-UPM in 
Madrid, Spain. This collaboration aimed to develop smart optical fiber solutions to be integrated in physical rehabilitation exoskeletons, 
in order to improve the wellbeing of debilitated patients. The development of this type of solutions led to a more ambitious design, 
towards the development of an e-Health monitoring system, through an integrated optical fiber sensor network, capable of monitoring 
health conditions in the lower limbs. This last topic was supported by IT through the financing of the internal project WeHope - Wearable 
e-Health optical fiber monitoring systems, encouraging me and our team to pursue other substantial financing sources.  

IT has definitely helped me grow as a researcher, and was always a support in all my academic path. For that… Thank you! 

Alireza Esfahani 

Maria Fátima Domingues 

João Guerreiro 

Teresa Vieira António Eira 


