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 Project Snapshot: HETCOP: Joint 
cooperative and cognitive strategies 
for heterogenous wireless systems 

By Adão Silva 

  

 Rui Aguiar on the IA Board 
of the 5G Public Private 
Partnership 

 Following Tesla towards a 
wireless future 

 Where are you now? 

The open access 
initiative aims at dis-
seminating the fruits 
of research and scho-
larship as widely as 
possible. It takes on 
the critiques of various 
dysfunctional aspects 
of scientific commu-
nication: the slowness 
of the editorial 
process, the high price of journals, and the 
failure to take advantage of the Internet, all of 
which are referred obstacles to an optimal 
communication system for scholarly research. 
Since most scholar research in Portugal is paid 
by public money, open access appears to be 
not only the solution for optimal dissemination 
but also the only fair solution. 

Reality, however, is not as simple as one may 
think. Take scientific journals, for instance. 
After peer reviewing and approval, most will 
offer the author a choice between free access, 
where the author pays a non negligible amount 
(a few thousand €), and closed access where 
the author pays nothing, but the reader access 
is quite expensive. Book publishers may have 
similar arrangements but conference 
proceedings hardly ever have the possibility of 
the open access. In this case what should one 
do? Forgetting conferences does not appear to 
be sensible. 

The adoption of a free access policy must take 
all of the above factors into account. What may 
be an excellent solution for an institution with 
few yearly publications may do serious harm to 
another with many publications. At least the 
scientific community needs time (and budget) 
to adapt. 

Carlos Salema 

Susana Sargento designated by the Portuguese 
Government to coordinate the INCoDe.2030 

The Portuguese Government chose Susana Sargento to coordinate the research axis of 
the national strategy for increasing the Portuguese digital skills. Together with Rodrigo 
Rodrigues from the IST-UL, Susana Sargento from IT and the University of Aveiro will 
take on the mission of enhancing the national production of new scientific knowledge 
through international cooperation. 

The several initiatives and goals of the Iniciativa Nacional Competências Digitais e.2030 
- Portugal INCoDe.2030 were presented in Lisbon on the past April 3. One of the main 
goals of this Government initiative is that until 2030 about 90% of the population will 
have the necessary skills to frequently access and use the internet. Another ambition of 
the INCoDe.2030 is that by the year 2030 all national homes will be equipped to access 
the internet. According to last year´s numbers, 74% of the Portuguese households were 
equipped with internet access, well below the 85% average on the UE. 

This invitation is yet another important recognition for Susana Sargento, who last year 
received the 2016 EU Prize for Woman Innovators. 

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 
HETCOP: Joint cooperative and cognitive strategies for 
heterogenous wireless systems 

The rapid growth of wireless traffic and the number of devices result in 
continuously increasing interference level. An attractive option to improve  
capacity is the cell reduction concept, (e.g. smallcells, femtocells, M2M clusters, 
relaying, etc). Smallcells are being considered by the operators as a solution to 
overcome capacity limitations of the current macrocell cellular system. Beyond  
capacity improvements, smallcells offer other advantages: they are easier to 
deploy, less expensive and more energy efficient, etc. Nevertheless, due to the 
expected extensive deployment of smallcells 
and costs involved in the acquisition of new 
spectrum licenses, the two systems, small and 
macro-cells, should coexist under the same 
spectrum resulting in unsustainable levels of 
interference. 

The collaborative HETCOP project aimed at the 
definition, design, implementation and validation of techniques that enable the 
efficient coexistence of different systems sharing the same spectrum. Specifically, 
the development of novel joint cooperative and cognitive techniques, based on the 
principle of interference alignment into order, to mitigate the intra/inter-tier 
interferences and to increase the capacity of the entire heterogeneous network. 
Moreover, the development of a FPGA based testing infrastructure allows showing 
the feasibility of some proposed algorithms. The main challenge of the 
collaborative project was to design low complexity interference mitigation 

Portfolio Optimization 
Using Fundamental 
Indicators Based on 
Multi-Objective EA, by  
A. Silva, R. Neves and N. 
Horta 

The book presents a new 
approach to portfolio 
composition in the stock 
market. It incorporates a 
fundamental approach 

using financial ratios and technical indicators 
with a Multi-Objective Evolutionary Al-
gorithms. 

 

Analog Integrated 
Circuit Design 
Automation, by R. M. 
Martins, N. Lourenço 
and N. Horta 

The book introduces 
readers to a variety of 
tools for analog layout 
design automation. After 
discussing the placement 

and routing problem in electronic design 
automation, the authors overview a variety 
of automatic layout generation tools, as well 
as the most recent advances in analog layout
-aware circuit sizing.  

 

Sensors for Everiday 
Life, by O. A. Postolache,  
S. C. Mukhopadhyay, K. 
P. Jayasundera and A. K. 
Swain 

The book offers an up-to-
date overview of the 
concepts, modeling, tech-
nical and technological 
details and practical 
applications of different 

types of sensors. It also discusses the trends 
for the next generation of sensors and 
systems for healthcare settings.   

Rui Aguiar on the IA Board of the 5G Public Private Partnership 

Following his recent election as the new Chairman of NetWorld2020, Rui Aguiar, 
from IT and the University of Aveiro, has been appointed to become a member of 
the 5G Infrastructure Association (5G IA) Board of the 5G Public Private 
Partnership – 5G PPP. 
“The 5G IA is the EU and the European Commission partner for the strategic 
decisions in the development and field implementation of the new 5G networks, 
with a profile strongly influenced by the economic interests of the 
Telecommunications players”, explains Rui Aguiar. As an example of the activities 
of the 5G IA, Rui Aguiar reveals that “the 5G IA is currently working on the 
European goal of having 5G coverage in all Europe, and is also involved in the early 
trials that are associated with the Winter Olympics and the Soccer World Cup”.  

(continues on page 3) 

The main tangible achievements 
include the proposal of novel 
precoding/equalization and low 
feedback algorithms for hete-
rogeneous systems.  

The EU Commission and the 5G IA represent the public and private sides of the 5G PPP 

Figure 1 - FPGA based prototype 
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Following Tesla towards a wireless future 

Nikola Tesla´s lifelong dream was to transmit electricity around the world 
without the need to use any conductors like wires or cables. Tesla spent a 
long time and a fortune on a series of projects trying to develop a system 
that would allow the transmission of electrical power without wires. After 
1890 he experimented with transmitting power by inductive and capacitive 
coupling using spark-excited radio frequency resonant transformers, now 
called Tesla coils. He would spend most of the decade working on variations 
of this new form of lighting with the help of various investors but none of the 
ventures succeeded in making a commercial product out of his findings. 

Tesla was so sure about his idea of wireless power transmission (WPT) that in 
1893, during a lecture, he said “My conviction has grown so strong, that I no 
longer look upon this plan of energy or intelligence transmission as a mere 
theoretical possibility, but as a serious problem in electrical engineering, 
which must be carried out someday”. 

WPT and its related technology development have recently generated 
interest and applications around the world, with many corporations investing 
in R&D manpower to develop products with WPT technologies. 

A research team from IT in Aveiro has been working on increasing the electric 
autonomy in devices through new methods of wireless power transmission.  
“One of the areas where we have carried out scientific research is wireless 
power transmission, picking on the early ideas of Nikolas Tesla, to see what 
we can do with the current technology to typically remove the batteries, or 
at least minimize their use in sensors and electric gadgets.", explained Nuno 
Borges de Carvalho, from IT and the University of Aveiro, on the radio show 
“90 segundos de ciência”. 

With numerous applications WPT can represent a revolution for the energy 
sector, the information and communications technology (ICT) sector, the 
medical sector and the environment sector. 

Japanese space agency wants to 
take IT technology to space 

The Japan Aeroespace Exploration Agency 
(JAXA) wants to use the electronic sensors 
developed by IT and the University of Aveiro 
on its space crafts. The partnership agreement 
between JAXA and IT has already been signed. 

What makes these wireless sensors so unique 
is the fact that they use radio waves as their 
power source. So, they don´t need any kind of 
batteries to function. 

CloudSIM Plus recognized by the 
EU/Brazil Cloud FORUM 

Project CloudSim Plus, a collaboration 
between IT, the University of Beira Interior 
(UBI) and the Instituto Federal de Educação do 
Tocantins, Brasil, was highlighted by the EU/
Brasil Cloud FORUM, a Brazilian and European 
Open Science Cloud.  

The CloudSim Plus simulation framework 
allows Cloud users to focus on specific design 
issues without the concern of low level details 
related to Cloud-based infrastructures and 
services . 

IS4Health wins “Most Investable 
Company” distinction 

The IT spin-off IS4Health was considered the 
“Most Investable Company” by EUREKA E!
nnovest. This distinction was received during 
the EUREKA E!nnovest Network – Lisbon 
Investment Academy. The event gathered 
several entrepreneurs and renowned national 
and international investors. 
The IT spin-off rose above the other 19 
selected participants, from both national and 
international companies (Spain and Sweden).  

approaches to efficiently deal with inter-tier/inter-system interference. Namely, to design and implement practical cooperative 
joint precoding and equalization schemes under limited inter-system information exchange. 

The main tangible achievements include the proposal of novel precoding/equalization and low feedback algorithms for 
heterogeneous systems. The development of a FPGA based prototype to demonstrate some developed algorithms (Fig. 1). This 
set-up consists of a primary connection with a single antenna board emulating the macro user terminal and a dual antenna 
board emulating the BS and two secondary connections with a dual antenna board emulating the macro cell user´s equipment. 
An interference alignment algorithm was implemented over this infrastructure to align the two small cells interference in a 
given sub-space of the macro cell. This was to efficiently remove the inter-system interference. The results were published in 
reference technical journals and in technical presentations at major international conferences. Finally, it consolidated the 
research collaboration of different research groups within the Instituto de Telecomunicações.  Specifically between the 
research teams in Aveiro, Leiria and Lisbon. 

Adão Silva 

PROJECT SNAPSHOT — HETCOP (continued from p. 2) 
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Latest concluded PhDs hosted by IT 

Where are you now? 

  

 

 

  

 

 

 

 

Optical fibre sensors as a non-invasive technology to the central 
arterial pressure assessment 

PhD in Physical Engineering by the University 
of Aveiro (UA), January 2017, supervised by 
João Pinto (UA), Paulo André (IT/IST) and 
José Bastos (UA). The work proposed new 
technologies, based on fibre optics, to 
evaluate the central arterial pressure, 
applied to vital organs such as brain and 
heart. Three prototypes were developed and 
one of the devices was clinically evaluated, 
demonstrating its applicability in a medical environment. 
Cátia is currently a Post-Doc researcher at  the UA. 

Organic-inorganic hybrid materials for green photonics: 
Luminescent solar concentrators 

PhD in Physical Engineering by the University 
of Aveiro (UA), February 2017, supervised by 
Maria André and Luís Carlos ( both from the 
UA) and Paulo André (IT/IST). The main 
objective of this work was the production of 
Luminescent Solar Concentrators (LSCs) 
whose optically active layer is based on 
organic-inorganic hybrid materials doped 
with europium ions or organic dyes. The 
main focus of this work was the use of cylindrical geometry. 
Sandra is currently a Post-Doc researcher at the UA. 

Modeling and Digital Predistortion of Wireless Radio Frequency 
Transmitters 

PhD in Electronics Engineering by the 
University of Aveiro (UA), January 2017, 
supervised by Pedro Lavrador and Telmo 
Cunha (both from the UA). 
The thesis proposes new methodologies to 
study and compensate distortion introduced 
by radio frequency power amplifiers using 
signal processing. The main application of the 
developed techniques is for high power base 
transceiver stations. Filipe is currently a Research Assistant at IT in 
Aveiro. 

Antennas for low-cost Ka-band ground terminal devices 

PhD in Electrical and Computer Engineering 
by the IST, March 2017, supervised by Carlos 
Fernandes (IT/IST), Jorge Costa (ISCTE-IUL 
and Juan Mosig (École Politechnique Fédérale 
de Lausanne). 
ThE thesis proposes Ka-band antennas for 
satellite-on-the-move applications and ex-
plores an innovative additive manufacturing 
technology called Stereolithography.  
Joana is currently working as a Development 
Engineer in the Antenna team of HUBER+SUHNER, Switzerland. 

In December of 2007, I was invited to pursue my PhD in the telecommunications 
area, by working with my supervisors Prof. Luis Bernardo and Prof. Rui Dinis, both 
members of IT, UNINOVA and Professors at the Faculdade de Ciências e Tecnologia 
of the Universidade Nova de Lisboa (FCT-UNL). My research was focused on time 
diversity solutions with the purpose to cope with lost transmitted packets and, in 
the following 4 years, I've worked in a close collaboration and as a member of the 
Telecommunication Group from FCT-UNL. Throughout this time, I had the 
opportunity to evolve my work and knowledge in several telecommunications 
areas, as well as attend multiple renowned international conferences. 
After finish writing my PhD thesis, in February of 2012, I've continued my 
collaboration with IT and UNINOVA in international projects, also with the 
collaboration of the industry. However, in October 2013 I've decided it was time 
for a career shift and embrace new challenges in the industry world. I joined the 
planning and optimization team at Nokia, in Lisbon. In my stay at Nokia, I've worked with several enthusiastic people, on 
different projects and evolving challenges. It was a valuable experience and a great opportunity to work in the real telecom 
world. Nevertheless (with my PhD already finished on January of 2013), on February of 2015, I accepted a new challenge and 
joined Celfinet, at Porto, Portugal. Since then, I've being working closely with R&D teams and many talented engineers. 
As a product owner at Celfinet, all the knowledge and research methodology acquired throughout my PhD at IT/UNINOVA/
FCT-UNL, have been the cornerstone of all my professional skills and contributions for the company. As an Engineer and a 
person, I've no doubts about the IT/UNINOVA/FCT-UNL importance on my education, knowledge and experience. It was a 
privilege to work with such a talented group of researchers and supervisors in my journey on IT. Thanks for everything! 

Cátia Leitão 

Miguel Pereira 

Sandra Correia 

Joana Silva Filipe Barradas 


