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For all the right reasons, June 2017 will certainly be a month that Caroline Conti won´t 
soon forget. Having recently concluded her PhD at ISCTE-IUL hosted by IT, supervised 
by Luis Ducla Soares and Paulo Nunes (also both from IT at ISCTE-IUL), Caroline Conti is 
the winner of this years´ edition of the IBM Science Award. 
Since its first edition in 1990, this award is attributed every year by IBM Portugal to a 
young Portuguese researcher to distinguish works of high merit in the field of 
Computer Science. According to Caroline, now a Post Doctoral researcher at IT, “It is a 
great honour to receive this award and to have our work recognized in this select 
group of internationally prestigious researchers who have been awarded in these last 
27 years”. 
The work that got Caroline to win the €15k cash award is entitled “Efficient Solutions 
for Light Field Coding”. As explained in the synopsis, “this work addresses specific 
challenges and requirements that still need to be overcome for introducing light field 
applications and services in the consumer market by developing and evaluating various 
solutions for efficient LF content coding”. With image and video technologies evolving 
to provide end-users a more immersive and visual experience, light field imaging 
technology has currently risen up as a practical and prospective approach for future 
visual applications and services. 
The award ceremony is expected to take place this coming September.  

 Project Snapshot: Emerging image 
technologies towards improved 
visual representations 

By António 
Pinheiro 

 Paper by IT researchers on 
the top-10 most 
downloaded of the IEEE 
Signal Processing Letters 

 A playground for 
experimenting the 5G 

 Where are you now? 

The organisation and the 
evaluation of scientific re-
search is often based on 
disciplines, possibly because 
most universities are orga-
nised around disciplines. 
Yet engineering research 
aiming at solving societal 
problems can hardly ever 
be performed on a dis-
ciplinary base. For instance, the last 20 years 
progress in the field of human health has clearly 
gained a lot from technologies that in the 
beginning had little relation with health: the use 
of lasers in optical  surgery is just one of many 
instances where knowledge from one field 
permeates and has a profound influence on 
another, possibly remotely related field. 
The analysis of signals in the presence of 
interference and noise is a core subject in 
telecommunications. So it is natural for tele-
communications expertise to become central in 
the analysis of bio-signals. Heart and other 
muscular signals have long been the subject of 
medical study, but they are in the way to become 
also a viable means of biometric identification. 
Imaging the human body has traditionally been 
performed using X-Rays,  in spite of the possible 
hazards. Microwave imaging, using telecom-
munications techniques may soon become a 
more accessible approach for early stage 
diagnoses. Image analysis (and coding) is central 
to all video based activities. Yet the analysis of 
medical images in the past has been mostly 
humanly performed, a slow and error prone 
process. The automation of medical image 
analysis has assisted doctors in providing much 
faster yet accurate results. 
Dear reader, I hope I convinced you that time has 
come to organise and evaluate research not only 
on a discipline basis but also on an application 
basis. 

Carlos Salema 

Caroline Conti is the winner of the 
IBM Science Award 

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 
Emerging image technologies towards improved visual 
representations 

The project EmergIMG - Emerging Image Modalities Representation and 
Compression - results from a consortium of researchers from IT and Universidade 
da Beira Interior (UBI). It aims to develop research on emerging image 
representations, like High Dynamic Range, Light Fields and also Digital Holography 
technologies. These new technologies enable improved colour representation 
closer to the human visual system, image capture from multiple view angles and 
finally full 3D representation, respectively. In this sense, they provide the 
mechanisms and support for improved visualization and, as an ultimate goal, for a 
better user quality of experience and augmented immersion. 

Although none of these modalities is very recent, they still require appropriate 
representation models. EmergIMG targets this domain by developing new coding, 
rendering and quality evaluation models. Moreover, EmergIMG is working close 
with JPEG standardization body, namely with JPEG Pleno project, which aims to 
standardize a representation for light field images, point clouds and holographic 
data. 

The importance of these new 
modalities is being followed by the 
industry and multiple solutions have 
recently become available. HDR 
displays are widely available nowadays.  
Furthermore, equipment that captures 
wider colour gamut, above the typical representations with 8 bits for each RGB 
colour channel, is available. Nowadays, solutions for the creation of HDR content 
are commonly used by the movies industry. 

Plenoptic cameras have been developed and were made available for the public. 
Lytros has been widely acknowledged as a commercial Plenoptic camera and it is 
used in research laboratories around the world. It became a landmark on possible 
real applications of light field technologies. Raytrix is another company, providing 

Comunicações Óticas e 
Aplicações, by  P. 
André, M. Lima, A. 
Pratas, L. Costa,  C. 
Mendonça and A. 
Teixeira  

This work aims to 
provide a comprehen-
sive perspective on the 
technology associated 
with optical commu-

nications, being aimed at engineers and 
technicians working in the field.  

 

Educação Pré-Escolar e 
Literacía Estatística by, 
F. Martins, I. Duque, L. 
Pinho, A. Coelho and V. 
Vale 

This book seeks to 
demonstrate that statis-
tics are associated with 
all areas of knowledge 
and that is why it is part 
of everyday life, in 

particular, day-to-day kindergarten, enri-
ching the projects and above all supporting 
the development of the children's reasoning.  

Efficient Predictive 
Algorithms for Image 
Compression, by L. 
Lucas, E. Silva, S. Faria, 
N. Rodrigues and C. 
Pagliari  

This book discusses 
efficient prediction te-
chniques for the current 
state-of-the-art High Ef-
ficiency Video Coding 

(HEVC) standard, focusing on the 
compression of a wide range of video 
signals, such as 3D video, Light Fields and 
natural images.  

Paper by IT researchers on the top-10 most downloaded of the 
IEEE Signal Processing Letters 

The paper "Fast Matrix Inversion Updates for Massive MIMO Detection and Precoding" 
was listed in the "Top Downloads in IEEE Xplore [Reader's Choice]" of the IEEE Signal 
Processing Magazine 2017 May issue. 
The paper was a result of IT´s internal project LDimM-NetCod, and was co-authored by 
Francisco Rosário (on the picture), a former MsC student and IT scholar, and his co-
supervisors Francisco Monteiro and António Rodrigues, both from IT. 
According to the presented summary “The authors propose an on-the-fly method to 
recompute the zero forcing filter when a user is added or removed from massive 
multiple-input, multiple-output system. They evaluate the recalculation of the inverse 
matrix after a new channel estimation is obtained for a given user. With fewer 
operations, the performance after an update also remains close to the initial one”.  

(continues on page 3) 

These new technologies enable 
improved color representation closer to 
the human visual system, image capture 
from multiple view angles and finally 
full 3D representation, respectively.  

The list refers to the papers downloaded over the last two years 

Fig. 1 - Digital holograms acquisition setups Fig. 2 - Conventional camera vs. Light-Field camera 



   Newsflash 

3 

 

 

A playground for experimenting the 5G 

Emerging ahead of the turn of a new decade, the first 5G networks are 
expected to be rolled out by 2020. Organisations, governments, and 
academics are already working on the technologies that will form the 5G 
standard. However, unlike the previous earlier network generations, 
designed as general purpose connectivity platforms with limited 
differentiation capabilities across use cases, the 5G networks will create an 
ecosystem for technical and business innovation involving vertical markets 
such as automotive, energy, food and agriculture, city management, 
government, healthcare, manufacturing, public transportation and many 
more. 
5G network infrastructures and embodied technologies are considered key 
assets of this emerging common environment and instrumental for the 
digitalization of traditional industries, so-called vertical industry application 
sectors. Serving a larger portfolio of applications with a multiplicity of 
requirements that range from high reliability to ultra-low latency going 
through high bandwidth and mobility, all this diversity really puts a lot of 
pressure on vertical companies. It is thus necessary to empower verticals  by 
enhancing their technical capacity to trigger the development of new, 
innovative products, applications and services. 
A research team from IT in Aveiro is involved in the 5GinFIRE, a 3 year 
European H2020 project whose main goal is to build and operate an Open, 
and Extensible 5G NFV-based Reference (Open5G-NFV) ecosystem of 
experimental facilities. The project plans to lay down the foundations for 
instantiating fully softwarised architectures of vertical industries and 
experimenting with them. The initial instantiation of the Open5G-NFV 
ecosystem will be driven by the automotive vertical deployed across state-of-
the-art 5G infrastructures. 5GinFIRE is aligned with on-going standardization 
and open source activities, such as OSM, FIWARE and 5G-PPP to name a few. 
The project will enable new components, architecture designs and APIs to be 
trialled before they are ported to more industrially “mainstream” 5G 
networks. 
In this scope, the 5GINFIRE project will organize at least two Open Calls for 
experiments to be implemented opening the platform to new verticals.  

Thesis hosted by IT distinguished 
with the Ackerman Award 2017 

IT´s ex-PhD student Amaury Pouly won the 
Ackerman Award 2017 for his thesis 
“Continuous-time computation models: From 
computability to computational complexity”. 
The Ackerman Award is a yearly prize 
attributed by the European Association for 
Computer Science Logic (EACSL) that rewards 
an exceptional thesis in the fields of Logic and 
Computer Science. 

Amaury Pouly's thesis was supervised by 
Olivier Bournez from the Ecole Polytechnique 
in France and Daniel Graça from IT and the 
University of Algarve.  

Amaury Pouly, who is currently a Post-
Doctoral researcher at the Max Planck 
Institute for Software Systems, Germany, will 
receive the award at this years´ annual 
conference of the EACSL, 20-24 August, in 
Stockholm, Sweden.  

Ciência Viva no Laboratório 2017 

IT is promoting again this year two 
traineeships designed to capture the interest 
of students from the 10th to the 12th grade for 
telecommunications.  

In Covilhã, between 26-30 June, IT together 
with the Faculdade de Engenharia – 
Universidade da Beira Interior (UBI),  hosted a 
course named “Initiation to Electronics and 
Telecommunications”.  In Lisbon, between 3-7 
July, IT is associated with IST to host the 
INTELE (Introduction to Tele-communications) 
for the 6th time .  

In both courses, students visit laboratories of 
different areas of telecommunications and  
watch and participate in compelling expe-
rimental sessions.  

light field camera solutions that are available. The well-known headsets for virtual reality visualization are growing in 
resolution, dynamic range and display frequency, while they become lighter and more autonomous. New terminologies like 
Augmented Reality are becoming the new status given by the possibilities provided by these new headsets. A Light Field display 
developed by Holografika has been made available. Although it is still low resolution, with a huge dimension, it is able to 
provide free view-point real 3D display in a wide angle, allowing users to visualize 3D content without the limitations of using 
3D glasses or of the specific viewing positions typical in auto-stereoscopic displays. 

These technological developments require new technical solutions that facilitate their integration. New image representation 
models, standardized by the different organizations are required to enable the interoperability between different equipment. A 
new world of research and development is still open on these immersive imaging technologies. The EmergIMG project will 
certainly play a role on it. 

António Pinheiro 

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

Where are you now? 

  

 

 

  

 

 

 

 

Analytical Characterization and Optimum Detection of 
Nonlinear Multicarrier Schemes 

PhD in Electrical and Computer Engineering 
by Faculdade de Ciências e Tecnologias da 
Universidade Nova de Lisboa (FCT-UNL), 
December 2016, supervised by Rui Dinis (FCT-
UNL) and Paulo Montezuma (FCT-UNL). 
The thesis proposes simple and efficient 
methods for the analytical evaluation of 
nonlinear distortion effects in multicarrier 
schemes as well as low-complexity receivers 
that can harvest the information carried out 
by the nonlinear distortion, instead of considering it as noise. 
João is currently a Post-Doctoral researcher at IT . 

Optimal Stock Market Investments Based on Evolutionary 
Computation Techniques and Technical Analysis 

PhD in Electrical and Computer Engineering 
by IST-UL, November 2016, supervised by Rui 
Neves and Nuno Horta (both from IT / IST-
UL). 
In the thesis, both Single-Objective and Multi
-Objective GA approaches are applied to 
optimize the financial investment in assets 
available to trade on the financial markets. 
Additionally, several alternatives to the 
classical fitness function are proposed and 
tested so to improve results in the out-of-sample period. Profit 
results show an average of over 10%, beating the results 
presented by conventional approaches. 

Wireless Protocols and Channel Estimation for Data Gathering 
with Mobile Nodes 

PhD in Electrical and Computer Engineering 
by University of Porto (UP), May 2017, 
supervised by Ana Aguiar and João Barros 
(both from IT / UP). 
This thesis addresses the design of ad hoc 
networks for gathering data from mobile and 
static sources, using data from the target 
scenarios. All contributions were supported 
by real-world datasets and field measure-
ments. 
Pedro is currently a Post-Doctoral Researcher at IT in Porto. 
 

Nonuniform 2D Microstrip Antenna Arrays for Wireless 
Applications 

PhD in Electrical Engineering by the 
University of Aveiro (UA), December 2016, 
supervised by João Matos (UA) and Pedro 
Pinho (ISEL). 

The thesis addresses a number of techniques 
to synthesize antennas consisting of planar 
arrays with nonuniform excitation of their 
elements. A group of the direction of arrival 
and beamforming estimation algorithms are 
also presented and analysed, to enable their 
application in adaptive antenna array with dynamic beamforming. 

Tiago is currently a Research Assistant at IT in Aveiro. 

My career path started at University of Aveiro with an 
Integrated MSc in Electronic and Telecommunications (2003 – 
2008) with concentrations on networking, which developed 
my core knowledge and provided the basis for my career. I 
had the opportunity to get a sponsored PhD, which would 
allow me to further my studies and get experience in the field. 
This arrangement permitted me to both earn and learn, which 
was very beneficial for my career and the company that 
supported me, PT Inovação. In September 2008, I started the 
Doctoral Electrical Engineering Programme at the University of 
Aveiro. My PhD supervisors were Susana Sargento, Associate 
Professor at the Electronic, Telecommunications and 
Informatics Department in University of Aveiro and Jorge 
Carapinha, Technological Consult at PT Inovação. In December 
of 2012, with the PhD research mostly done, I was offered a 
position on the Network Systems Development Department of 
PT Inovação. This position helped me strengthen my technical skills and to consolidate the background acquired throughout 
the PhD. In February of 2014, I’ve successfully defended my PhD thesis, while I’ve continued working with PT Inovação. 
In 2015, I have decided to move to Ireland with my family. After a few months, I found myself on a flight to Dublin for an 
interview with ASAVIE and spending hours online looking to see how life would be for me and my family if I took the chance 
and worked for ASAVIE too. However, it was not Dublin, but ASAVIE, that convinced me to move.  The business is working 
with cutting edge technology and is growing fast.  

João Guerreiro 

Márcio Melo 

José Pinto 

Tiago Varum Pedro Santos 


