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IT is a private non-profit association of Universi-
ties (UA, UC, IST, UBI, UP, ISCTE-IUL), Polytechnic 
of Leiria, PT Inovação and Nokia, with a mission 
to  create and disseminate scientific knowledge in 
telecommunications. IT hosts and tutors graduate 
and postgraduate students. 
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The Multimedia and Signal Processing (MSP-Co) Laboratory of  Instituto de 
Telecomunicações in Coimbra was granted the “GPU Research Center” 
distinction by NVIDIA, the world’s largest producer of graphics processors 
(also known as GPUs). The “GPU Research Center” designation is awarded to 
research institutions that use GPU technology in different fields of science and 
are at the forefront of some of the most innovative scientific discoveries at 
the present time. 

Computation based on GPUs is leveraged by the high parallel computing 
capacity of this type of processors (also referred to as accelerators) which 
have thousands of processing units on a single chip and by the CUDA software 
interface, which facilitates its programming. This allows a huge increase in 
performance in areas as diverse as engineering, particularly in 
telecommunications, medicine, finance and in other applications aimed at 
companies and consumers. 

This distinction is the result of continued research in the field of parallel 
computing that has been under way in MSP-CO Group since 2007, by Gabriel 
Falcão and Vítor Silva. The work that paved the way to this award was 
published in some of the most competitive international conferences, journals 
and books in the following areas: 

1) Telecommunications, particularly error 
correcting codes for increased robustness of 
data communication systems (used, for 
example, in mobile communications and 
Internet); 2) Electromagnetic behaviour of 
new materials, such as the graphene (eg. 
electron wave propagation); 3) Medical 
imaging systems allowing improvement of 
certain diagnose procedures (eg. ultrasonic imaging systems and medical 
endoscopy); 4) Stereo vision used for real-time reconstruction of 3D scenarios 
(eg. 3D urban scenary like the ones that can be obtained from Google Street 
View). Vítor Silva and Gabriel Falcão state that “as a consequence of the GPU 
Research Center award the MSP-Co Group will have early access to new 
NVIDIA GPUs, software, tools, coaching and miscellaneous equipment, prior to 
its market launch.” They say “this distinction provides a high profile as one of 
the international leaders on investigation supported by GPU type accelerators, 
enabling to compete with the best at international level.”  

 Project Snapshot:  RHEUMUS 

 

Project  by Miguel 
Coimbra. 

 Ordem dos Engenheiros 
awards two Engineers from 
IT 

 So simple but so useful... 

 PhD Students 

The 10th edition of 
our biennial con-
ference will be held 
at Aveiro on the 
17th and 18th of 
September 2015. 

This time we decided 
to introduce some 
modifications on the 
usual program and, 
in addition to the usual scientific 
conference, we included an exposition of 
prototypes and demonstrators, a 
technological show on smart cities all 
wrapped up in a new package — 
Techdays. 

This event is not only an opportunity for  
interaction with industry and services, an 
important must in order to be successful 
in P2020, but also a not-so-small 
contribution to correct our rating as a 
research unit. 

Time is now for all of you that have new 
ideas, or new prototypes, to prepare a 
demonstrator for Techdays. 

I am pleased to inform you that  IT 
Advisory Group — Prof. Sir John O’Reilly, 
Prof. Touradj Ebrahimi and Prof. Thomas 
Brazil — will be present in Aveiro. I am 
sure they will love to know more about 
what you have been doing and you should 
cherish the opportunity to benefit from 
their collective wisdom. 
 
Carlos Salema 

NVIDIA grants the “GPU Research Center” 
distinction to IT research Lab in Coimbra  

The research team. 

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/
https://twitter.com/itnewspt
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PROJECT SNAPSHOT 
Is this team closer to the origin of rheumatic diseases?  

Rheumatic diseases are the main cause of pain and incapacitation in developed 
countries, creating very serious public health, social and economic problems. In 
Portugal alone, nearly 30% of the general population presents some sort of 
symptoms of muscular-skeletal associated pain, out of which nearly 20% are 
estimated to have significant manifestations of rheumatic disease, 7% suffer from 
daily life restrictions and 0.5% 
depends on caregivers. The 
Rheumus project aims to 
research and develop 
algorithms that integrate an 
echography image analysis 
system for the screening and 
characterization of rheumatic 
disease, via the inspection  of 
images of hands, namely bone 
and tendon deterioration.  

The project is led by 
Enermeter S.A., a Portuguese 
company located near Braga 
that is the leading national specialist on industrial inspection systems using 
computer vision. This partnership with Instituto de Telecomunicações has enabled 
this company to expand into the biomedical imaging market, given the more than 
10 years of expertise of the IT team in Porto on this field. As a clinical partner, 
Rheumus relies on the 
Rheumatology Service of 
Hospital Conde Bertiandos, 
Ponte de Lima, which is 
responsible for data collection and annotation, as well as clinical consultancy and 

validation.   

Currently, a significant dataset of more than 200 
hand images was obtained and annotated, including 
the various stages of bone and tendon degradation 
associated with this disease. The first papers have 
been published with novel bone segmentation 
algorithms at the IEEE EMBC 2015 conference, a first 
software prototype system has been developed and 
two PhD thesis have started on these topics. This 
success has led to the expansion of this research 
line, and a new cooperation between IT at Porto and 

Enermeter S.A. is starting on mitral valve analysis from echocardiography videos 
for rheumatic fever screening systems. 

Miguel Coimbra 

5th Lisbon Machine Learning School 

LxMLS 2015 will take place in July 16-23 
at Instituto Superior Técnico, Lisbon. It is 
organized jointly by IST, the Instituto de 
Telecomunicações and the Spoken 
Language Systems Lab – L2F of INESC-ID.  

Under the topic of Natural Language 
Understanding, the school covers a range 
of machine learning (ML) topics, from 
theory to practice, that are important in 
solving natural language processing (NLP) 
problems that arise in the analysis and use 
of Web data. 

URL: http://lxmls.it.pt/2015/ 

 

3rd Meeting of CReATION ISCTE-IUL 

The event to be held in June 26 at ISCTE-
IUL, Lisbon, is a joint workshop between 
the projects CREATION (Cognitive Radio 
Transceiver Design for Energy Efficient 
Data Transmission) and DISRUPTIVE (A 
Paradigm Shift in the Design of Analog and 
Mixed-Signal Nanoelectronic Circuits and 
Systems). It is intended as a meeting point 
and technical exchange forum for all 
involved in these areas.  

Professor Jae Hong Lee, from Seoul 
National University, IEEE distinguished 
Lecturer, will be the guest speaker with a 
talk on Relaying and Cognitive Radio for 
Wireless Communications. 

URL: http://www.av.it.pt/creation/?cat=7 

 

Ciência Viva no Laboratório  

IT is promoting a traineeship in 
“Introduction to Telecommunications” and 
“Initiation to Electronics and 
Telecommunications” between June 29th 
and July 3rd, in Lisbon and Covilhã, to a 
group of around 50 high school students. 
The initiative includes activities such as Lab 
Works and experiments as well as sportive 
and cultural activities. 

URL: http://www.cienciaviva.pt/ocjf/ 

 

Ordem dos Engenheiros awards researchers from IT 
In the 24th Edition of Prémio Inovação Jovem Engenheiro award ceremony, last May 16, 
two researchers from Instituto de Telecomunicações were distinguished with the first and  
the second awards. 
Among 9 project applications, Hugo Silva was awarded the first place with his work "BIT: 
Biosignal Igniter Toolkit”. The project focused on the creation of hardware and software 
tools for biosignals handling and processing, conceived to simplify the rapid prototyping 
process, education and development of applications, contributing to its democratization. 
Ivo Sousa, with “Performance Improvement Techniques of Cellular Mobile Networks” got 
the second place, in ex-aequo. The project presents solutions for improving the 
performance of mobile cellular networks that use the Multiple-Input, Multiple-Output 
(MIMO) technique . 

The images collected enable to watch the various 
stages of bones and tendons degradation associated 
with rheumatic disease. 

Hugo Silva, researcher from Instituto de Telecomunicações (IT),  won the first 
place of  Prémio Inovação Jovem Engenheiro this year. 

Fig 1 – Results of automatic bone segmentation algorithms (b) 
researched by Instituto de Telecomunicações, when applied to 
hand echography images (a) 
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So simple but so useful... 

Central arterial pulse pressure monitoring has been considered a key factor 
in hypertension assessment and cardiovascular prevention. Recently, the 
effects of anti-hypertensive drugs on central blood pressure have been 
compared with those on brachial blood pressure (upper arm location). It has 
been shown that the effects of antihypertensive drug treatment on brachial 
blood pressure (BP) do not invariably reflect those seen on central (aortic/
carotid) blood pressure. Therefore, the BP should be assessed at a central 
level, additionally to regular brachial BP measurements. However, this is not 
yet a regular practice due to the high cost of arterial tonometers.  
The trends in sensors development are mainly driven by cost reducing, 
maintaining a suitable performance for the intended application. In this way, 
optical fiber sensors based on intensity modulation are probably the simplest 
in terms of operating principle, instrumentation and signal processing. 

Several advantages can be enumerated that turn optical fiber sensors 
suitable to satisfy medical devices requirements, such as: high accuracy and 
sensitivity, small size and light weight. Moreover, two relevant benefits are 
their electromagnetic immunity and electrical isolation, making them 
intrinsically safer than electronic sensors, and consequently easier to certify 
for clinical use. These features make optical fiber sensors potentially into 
turnkey systems for biomedical applications in a near future. 
IT, I3N and Centro Hospitalar do Baixo Vouga have been working together on 
the development of optical fiber sensors based solutions for arterial pulse 
waveform acquisition and central pressure calculation. A low cost version 
was developed, with a polylactide 3D printed sensor head interface, 
supporting a 2.2 mm diameter/1mm core step-index plastic optical fiber. The 
sensor works in reflection, using a LED source. To improve the skin 
reflectivity, a circular aluminum coated adhesive (with a diameter of 

approximately 5 mm) is taped on the subject 
neck, over the carotid surface. The distension 
micro-movements of the carotid, resulting 
from the pressure wave, change the distance 
of the reflector to the fiber, modulating the 
reflected optical signal. The optical signal is 
converted to the electrical domain and 
processed in real time, resulting in the central 
pressure profiles. 
The achieved design could enable the 

expansion of the central pressure measurements to more medical centers 
contributing to a more detailed control of hypertensive drugs effectiveness. 
The inherently nonmetallic characteristics of the sensor head also 
perspectives its application to this monitor during MRI.  

Paulo André, Paulo Antunes and Cátia Leitão 

IT Lisbon visited by a Serb Delegation 

A Serb Delegation with near 20 members, 
including the President of the National 
Council for Scientific and Technological 
Development and Rectors from the main 
Serb universities, have visited Instituto de 
Telecomunicações in Lisbon. After a short 
introduction about IT by Carlos Salema, 
they watched a sample of IT recent 
developments in the Radio Frequency, 
Optical Communications and 
Instrumentation and Measurement Labs.  

New patent registered by Henrique Silva: 
Electronic encoder and decoder for 
perfect orthogonal signals. 

This invention is especially aimed at 
wireless digital transmission systems with 
spread spectrum encryption, using a 
CODEC (coder / decoder) that produces 
orthogonal signals perfectly immune to 
multipath propagation interference. The 
invention may be used in other 
applications such as sonar or radar 
systems. 

Best Student Paper Award 

Tiago Cunha was awarded the 2nd place in 
Best Student paper Award, with the paper 
“Energy Savings In 3G Using Dynamic 
Spectrum Access And Base Station Sleep 
Modes”, at the 1st URSI Atlantic Radio 
Science Conference. The paper was a 
result of his thesis, which was supervised 
by António Rodrigues and Pedro Vieira, in 
direct cooperation with CELFINET.  

Researcher of the month 

Joel Rodrigues was chosen as the month 
personality for The Institute IEEE 
magazine. The subject area of this month 
is health technologies, more specifically, 
Wearables. 
URL: http://theinstitute.ieee.org/people/profiles/joel
-rodrigues-making-ehealth-applications-possible 

New books co-authored by IT researchers 
 Fundamentals of 5G 

Mobile Networks, by 
Jonathan Rodriguez,  
Wiley, 2015 

Discussing the motivation 
for 5G and the main 

challenges in developing this new 
technology, this book provides an 
insight into the key areas of research 
that will define this new system 
technology paving the path towards 
future research and development.  

Ambient Assisted Living, 
by Nuno M. Garcia, Joel 
Rodrigues, CRC Press, Boca 
Raton, U. S. A, 2014 

This book highlights the 
technologies that center on 

the needs of special interest groups, 
such as the elderly or people with 
disabilities, that have been increasing in 
many developing countries, with the 
growing inversion of the demographic 
pyramid. 

Radio Over Fiber Systems 
with Support for Wired 
and Wireless Services, by 
Paulo Almeida, Henrique 
Silva, Scholars Press, 
Saarbrücken, Germany, 
2015 

This book reports the investigation 
carried out by the authors on 
convergence of wired and wireless 
access networks based on RoF 
technology.  

http://theinstitute.ieee.org/people/profiles/joel-rodrigues-making-ehealth-applications-possible
http://theinstitute.ieee.org/people/profiles/joel-rodrigues-making-ehealth-applications-possible
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Latest concluded PhDs hosted by IT 

Where are you now? 

  

 

 

  

 

 Planning and Dimensioning of Multilayer Optical Transport 
Networks 

PhD in Electrical Engineering by University 
of Aveiro, February 2015, supervised by 
Armando Pinto, Paulo Monteiro, and João 
Pedro. The thesis was conducted under a 
collaboration between University of Aveiro, 
IT, and Coriant Portugal. It proposes 
optimization methods for planning 
multilayer optical transport networks, 
taking into consideration the various 
hardware implementation constraints. Rui 
is currently an R&D Engineer at the Research & Advanced 
Technology Group department from Coriant Portugal. 

Monitoring and all-optical signal processing for transparent 
networks 

PhD in Electrical Engineering by the 
University of Aveiro, February 25, 2015, 
supervised by António Teixeira and co-
supervised by Mário Lima. The thesis 
studies and proposes novel technologies 
towards increasing the transparency in 
optical networks. The focus were 
techniques for transparent optical 
performance monitoring and all-optical 
signal processing. Part of the work 
proposed in this thesis was developed in collaboration with NICT, 
Japan. Vítor is currently a grantee of the project Real-PON. 

Fiber Amplifiers in Transparent and Dynamic Optical Networks 

PhD in Electrical Engineering by University 
of Aveiro, February 2015, supervised by 
Armando Pinto, Paulo Monteiro (University 
of Aveiro/IT), and Daniel Fonseca (Coriant 
Portugal/IT). The work was conducted 
under a collaboration between University 
of Aveiro, Instituto de Telecomunicações, 
and Coriant Portugal and investigates 
Raman fiber amplifiers and Erbium doped 
fiber amplifiers in the context of 
transparent and dynamic optical networks.  João is currently a 
Senior Software Developer at the R&D Innovation team of Vision-
box Portugal. 

OFDM-based next generation converged optical-wireless access 
networks 

PhD in Electrical and Computer Engineering 
by IST, University of Lisbon, January 2015, 
supervised by Adolfo Cartaxo. The thesis 
reports the study and demonstration of a 
next generation converged optical wireless 
access network to provide a quintuple-play 
service by transmitting a bundle of 
orthogonal frequency division multiplexing 
signals on radio-over-fibre along the 
network. Filipe is currently working as a software design engineer 
at Imagination Technologies in Chepstow, UK. 

I joined IT in 2006, for my initial studies on Deep-Packet Inspection 
(DPI). I worked in a research project under the brilliant guidance of 
profs. Rui Valadas, Paulo Salvador and António Nogueira. Things 
worked out so well that we decided to continue into a doctoral 
work and I joined the MAP-TELE program. I learned immensely and 
the direction of my work changed towards statistical traffic 
analysis. Despite being a competitive research field we came up 
with novel and promising approaches which addressed the state-of
-the-art issues. Papers were then published in renown national and 
international conferences and in journals and magazines. Then the 
usual thrill for any researcher came with conference travels, 
lectures and meeting new researchers to create and expand an 
international research network. I lectured at the University of 
Aveiro, a dream come true, and the Ph.D. was then successfully 
concluded in 2011 with the brilliant guidance of profs. Paulo 
Salvador and António Nogueira. Then I joined the European project 
MEDIEVAL under the enlightening supervision of prof. Rui Aguiar. I 
then had to take the difficult decision of leaving Portugal due to the crisis and in 2015, I flew to Germany, more precisely 
Leipzig where I joined Ipoque GmBH, a Rohde & Schwarz company. We provide network traffic and subscriber analytics 
solutions to enable operators to understand traffic patterns, monetize new data services and improve the quality of 
experience for their subscribers. I started as a software developer working at the core of the IP classification engine PACE 
and currently I am working as a Pre-Sales engineer in this company. 

Rui Manuel Morais 

Eduardo Rocha 

Vítor Ribeiro 

Filipe Ferro de Carvalho João Carlos Ferreira 


