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Who among us has never wished for a faster internet connection during a flight? IT is 
part of the international consortium working on the European R&D project “Beacon”, 
that may have found the solution for this problem. Based on a flexible photonic 
architecture - patented by IT -, this project prepared a new generation of 
telecommunications satellites, that stands out for their greater capacity of data 
transmission. The photonic technology also allows reducing the energy consumption, 
weight and launch cost. 
This research emerges from a context where the demand for high-speed broadband 
bandwidth has been exponentially increasing, a process that requires the 
development of satellites that guarantee an even greater high-speed connectivity and 
a wide coverage. However, currently - and despite operators pushing for a 10x 
increase in broadband capacity - weight, size and power limitations still represent 
significant challenges. 
The international consortium that worked in project Beacon – recently concluded - 
includes companies from the United Kingdom (Airbus Defense and Space, Gooch & 
Housego and aXenic), Germany (IHP GmbH) and Poland (INPhotech). In Portugal, the 
participation was assured by IT in Aveiro and the startup Watgrid.  

 Project Snapshot: Ultimate 
Performance Analysis Tool - uPATO 

By Fernando 
Martins 

 The LxMLS 2018 is 
coming! 

 Expanding our field of 
view up to 180° 

 Where are you now? 

Resilience is a word 
more commonly used 
in material science to 
indicate the power or 
ability to return to the 
original form, after be-
ing bent, compressed, 
or stretched. However 
its usage has been ex-
tended to other do-
mains and today I will 
be applying it to R&D units. 

In Portugal R&D funding is subject to many 
constrains and it may vary (widely) from year to 
year. Yet serious R&D activities most always 
require long term planning, incompatible with 
year-to-year changes in budget, contract or 
eligibility rules. 

The private not-for-profit legal form of many 
R&D units had, among other aims, high re-
silience. Since their researchers are mostly 
higher education teaching staff of associates 
whose salaries are borne by the associates, 
fixed costs are usually quite low and the unit 
resilience to low budgets is high. 

Recently the best among these R&D units 
started to enroll PhD holding researchers as 
staff members. Since their salaries, for the first 
few years are paid indirectly by FCT, all appears 
to be well. I am afraid that it may not be so 
simple, because resilience is (or may be) 
drastically reduced.  

Delays in the approval of the state or the FCT 
budget are now bound to cause very serious 
problems because the fixed part of these R&D 
units budget has grown far beyond the previous 
values and waiting may drown the unit in debt. 

Carlos Salema 

Project BEACON brings high-speed 
internet to flight passengers 

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 
Ultimate Performance Analysis Tool - uPATO 

The main goal of the project is to develop a software tool for social network 
analysis applied to team sports. There are other software tools available but 
normally they are not free, or they do not have all the metrics need. For example, 
the metrics that used the geodesic distance sometimes are not available in some 
tools.  
In 2016 some members of the project team published a Springer book where they 
put together all the metrics available for network analysis applied to team sports. 
To do a social network analysis it is necessary a representation of the network (i.e. 
a graph or a digraph). Thus, a first module was developed to allow codifying the 
network, which in the case of team sports is given by the sequences of interactions 
between teammates. This module, for example, allows the user to codify a 
sequence of passes during a match and to generate an adjacency matrix, which 
represents the weighted digraph. The image on the left shows the layout of this 
module, where we can see all the players and 
where we can codify a sequence of passes.  
A second module of the tool involved the 
programming of all metrics available for network 
analysis applied to team sports based on adjacency 
matrix. The metrics were codified for all network 
possibilities, i.e. for graphs and digraphs, weighted or not. This means that the 
uPATO tool can be applied for social network analysis in team sports, but also for 
any network that can be represented by an adjacency matrix (e.g., a computer 
network or a telecommunication network, etc.). Thus, the metrics are divided into 
three types: individual metrics, sub-group metrics, and team metrics. These make 
possible to compute different network measures and provide scores to classify the 
collective and individual performance over the network. 

RSS-AoA-based Target 
Localization and 
Tracking in Wireless 
Sensor Networks by S. 
Tomic, M. Beko, R. 
Dinis, M. Tuba and N. 
Bacanin 

The desire for precise 
knowledge about the lo-

cation of a moving object at any time 
instant has motivated a great deal of 
scientific research recently. This is owing to 
a steady expansion of the range of enabling 
devices and technologies, as well as the 
need for seamless solutions for location-
based services. 
This book presents recent advances in 
developing algorithms for target 
localization and tracking, reflecting the 
state-of-the-art algorithms and research 
achievements in target localization and 
tracking based on hybrid (RSS-AoA) 
measurements.  

Simulação 
Computacional em 
Electromagnetismo by 
V. M. Machado 

This book is intended for 
the teaching of courses 
dedicated to the Simula-
tion of the Electromag-
netic Field in Electrical 

Engineering Devices. 
Attention is given to the numerical me-
thods most used by the scientific and 
technological community, included in the 
main commercial programs of simulation of 
the electromagnetic field. Particularly the 
Finite Element Method, the Boundary 
Element Method, the Hybrid Methods and 
the Method of Moments. 

The LxMLS 2018 is coming! 
Between 14-21 June IT, IST, INESC-ID, Unbabel, Priberam Labs and Feedzai will once again 
jointly organize the Lisbon Machine Learning School - LxMLS. In its 8th edition, this summer 
school that is dedicated to artificial intelligence, more specifically machine learning, has 
Google as its main sponsor.  
Names like Stefan Riezler (Germany), Karen Livescu (USA) and Kar Moritz Hermann (UK) 
are among the group of highly recognized international specialists that will be responsible 
for the tutorials, as well as the practical sessions of the LxMLS 2018. Among the group of 
Portuguese specialists will be Mário Figueiredo (IT/IST), who is also a member of the 
Steering Committee. 
Characterized by a a strong practical component, this summer school calls upon students, 
researchers and professionals from the areas of Natural Language Processing and 
Computational Linguistics who wish to gain a deeper understanding about automatic 
learning.  

(continues on page 3) 

The main goal of the project 
is to develop a software tool 
for social network analysis 
applied to team sports.  

More than 550 applications were received from all over the world with a total of 200 
students being selected to attend this years edition 

Graph layout to codify the network of interactions 

between teammates 

Layout showing the weighted diagraph representation of  

passes between teammates 
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Expanding our field of view up to 180° 

The project ACode180Video 
aims to expand the limited 
field of view (FoV) of humans 
up to 180 degrees. 

A modular camera setup was 
built to capture multiple HD 
images to be compressed and 
stitched into a single UHD pa-
noramic resolution with 180º 
FoV. This setup is comprised of 
9 HD cameras mounted in a 
semi-circular arrangement, 
each one connected to a low 
cost processor module, which 
in turn is linked with a central 
processor unit. The processing 
modules are responsible for 
partial encoding of each image 

while the central one completes the process. 

The project investigates efficient image stitching methods to combine images 
from all cameras with low computational complexity. This includes finding a 
reduced set of common visual features, match them between adjacent view 
images, geometric transform and blending. 

The expected results include efficient joint coding and stitching algorithms 
suitable for implementation on low-cost consumer-grade equipment. 
Hopefully contributing to the development of sophisticated, yet affordable 
technology for all. 

Project ACode180Video was developed under the coordination of Pedro 
Assunção, from the Multimedia Signal Processing Group of IT in Leiria. 

PASMO in the Portugal Smart Cities 
Summit 2018 

The PASMO project, a Platform for the 
Development of Intelligent Mobility Solutions, 
was present in the Portugal Smart Cities Summit 
2018, held in the Centro de Congressos de 
Lisboa this April 11-13. The event promoted the 
sharing of knowledge about all sectors involving 
the emerging concept of smart cities, an 
opportunity to reflect about the future orga-
nization of our cities. 

Developed by researchers of the Embedded 
Systems group and the Telecommunications 
and Networking group, both from IT in Aveiro, 
PASMO consists of three subsystems that 
mirror the different layers of intelligent 
transport systems: data collection (roads, 
railways and vehicular resources), data transfer 
(telecommunications and data infrastructure), 
and applications. These components, with 
equipment, interfaces and open data, will be 
integrated and made available for business 
experimentation, leading to what could be an 
open innovation ecosystem (Living Lab) in the 
area of ITS - Intelligent Transport Systems and 
Services (ITS) in Portugal´s center region.  

It also does the graphical representation of the graph or digraph (weighted or not) allowing an easier understanding of which 
nodes in the network (i.e. the players in case of team sports) are more important. The image on the right shows the weighted 
diagraph representation where the size of each node is proportional to the number of passes that were made and received by 
the player. In this case, the lines that connect the nodes also include the direction and its width is proportional to the number 
of passes between two nodes. 
In the future, the uPATO tool will have an additional module for geolocation data processing. Currently, some teams use GPS 
devices to have the position of the players during the match (e.g., FieldWiz and TraXports formats will be supported). Thus, 
uPATO will have a set of metrics based on geolocation data of players. This new functionality extends the uPATO capacities for 
team sports analysis but also for other activities where GPS data is available. However, it does not consider yet the possibility a 
GPS device on the ball. 

Fernando Martins 

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

Where are you now? 

  

 

 

  

 

 

 

 

A generic doubly-selective 3D vegetation model using point 
scatterers 

PhD in Signal and Communication Theory by 
the University of Vigo, Spain, February 2018, 
supervised by Manuel Sánchez (UV) and 
Rafael Caldeirinha (IT/IPL). 
This thesis presents the development of a 
novel method to characterize and model ve-
getation media using ray-tracing algorithms, 
in which scattering points with specific re-
radiation proprieties are used to describe the 
radiowave propagation phenomena in the 
presence of trees and vegetation areas. 
Nuno is currently a Part-time lecturer at IPL, Leiria. 
 

Enhanced and Disruptive Radio-Frequency Receivers 

PhD in Electrical Engineering by the University of Aveiro, January 
2018, supervised by Arnaldo Oliveira and 
Nuno Borges de Carvalho (both from IT/UA). 
The thesis mainly addressed the reception 
part of a radio front end, focusing on Radio 
Frequency (RF) sampling architectures. The 
study considers the usage of an RF receiver 
in a standalone operation, i.e., used for 
receiving unknown data at the antenna, and 
when used as observation path for Power 
Amplifier (PA) linearization via Digital Pre-
distortion (DPD), since nowadays this represents a mandatory 
technique to increase overall system’s performance. 
André is a RF Innovation Engineer at Ampleon , Netherlands. 

Exploratory Cluster Analysis from Ubiquitous Data Streams using 
Self-Organizing Maps 

PhD in Computer Science by Universidade 
Nova de Lisboa (UNL), December 2017, 
supervised by Nuno C. Marques (UNL) and 
Octavian Postolache (IT/ISCTE-IUL). 
The thesis addresses the use of self-
organizing maps for cluster analysis in a 
(potentially distributed) data stream context 
by proposing methodologies and new 
unsupervised learning algorithms, namely 
the StreamART2 and the Ubiquitous Self-
Organizing Map algorithms. 
Bruno is currently an Assistant Professor at Escola Superior de 
Tecnologia de Setúbal, Portugal. 

Optimization of Optical Fronthaul for Cloud Computing Radio 
Access Networks (CC-RANs) 

PhD in Telecommunications Engineering by 
the University of Aveiro, January 2018, su-
pervised by António Teixeira and Paulo 
Monteiro (both from IT/UA). 
The thesis studies different enabling tech-
nologies for providing cost-effective and 
efficient high-speed optical fronthaul net-
works and their seamless convergence with 
wireless networks for the next generation 
networks. Novel models are proposed for 
fading-mitigation and channel capacity estimation, with proof-of-
concept experiments for model validations. 
Isiaka is a Post-Doctoral Researcher in IT in Aveiro. 

I started my story with IT in 2007, after I finished my pre-Bologna course in 
Applied Mathematics and Computation. At that time I joined the Optical 
Communications group of IT Aveiro under the supervision of Prof. Armando 
Nolasco Pinto. The task was to develop statistical tools for the dimensioning of 
multilayer networks and the project was funded by IT and Nokia Siemens 
Networks (NSN). At that time I didn’t even know that optical fibers existed! 
This project was also the opportunity to pursuit an MSc in Mathematics and 
Applications. I then collaborated in various research projects regarding the 
optimization of multilayer networks, funded either by FCT and PT-Inovação. 
This was also an important time as it allowed me to gain experience in industry 
and academia oriented research (which doesn´t always share the same goal). 

However, the biggest step was given in 2011 when I was invited by Professor 
Paulo Monteiro to join the research group of NSN as a PhD candidate. It was a 
big decision as I needed to move to Lisbon but attend all my PhD classes in 
Aveiro, resulting in a lot of time on the road! Transport networks were moving from point-to-point optical networks to 
multilayered meshed networks, and the optimization tools were key in this business. During my PhD I developed heuristic 
algorithms and ILP models that take into account the proprietary constraints of the equipment. 

Apparently, my job went well and in 2014 I was invited to join the research group of Coriant (in the meanwhile Coriant was formed 
comprising NSN optical business, Tellabs and Sycamore). From there on I engaged in the participation of national and international 
research projects, as well as in the design of optimization algorithms for the company planning tool. 

I Currently work as a Research Engineer at Coriant but I still collaborate with IT in joint projects and MSc co-supervision, trying to 
help new students to pursuit the same road as I. IT really changed my mind, and if in 2007 I would say that with some sadness 
inside, today I can say with proud that “I have entered IT as a mathematician and left as an engineer”.      

Nuno Leonor 

Rui Morais 

André Prata 

Isiaka Ajewale Bruno Silva 


