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Susana Sargento wins the EU
women innovators

Commissioner Carlos Moedas with Susana Sargento

Susana Sargento, cofounder of Veniam Portugal and senior researcher of IT, won the
third edition of the EU Prize for Women Innovators. Among other 64 candidates, the
Portuguese entrepreneur, who works with technology and web services, was the great
winner in what is considered to be the greatest international recognition in women
entrepreneurship. The idea that granted Susana Sargento the 100 thousand euros
award consists in giving vehicles the capacity to function as Wi-Fi hotspots, allowing to
create city-scale mobile networks that collect terabytes of urban data.

Carlos Moedas, the European Commissioner responsible for Research, Science and
Innovation, gave the prizes during an event held in Brussels on the importance of
women in business and research. The Commissioner congratulated the winners “for
their extraordinary results with impact in the daily lives of the european citizens”,
advocating for greater european support to its most innovative citizens, which he
described as “people that combine scientific excellence with a sense of business;
people that transform their research in job opportunities and that turn their ideas into
benefits for our society and our economy”.
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Human and material
resources, or if you
prefer funding, are

together with time the
ingredients  for any
science projects.

More funding does not
necessarily mean more
science nor  better
science although there
is a bare minimum below which some kinds of
science, namely experimental science, are just
not possible.

Science in Portugal is mostly supported by
public funds so careful scrutiny and auditing are
obviously required. However these should
never be confused with micromanagement by
the funding agency nor with the mountains of
red tape required to make use of public funds.
What really matters in science projects are the
results. If the project is successful and within
the approved overall budget all is well and no
further administrative requests (such as
itemised budgets and public procurement
rules) should be asked for.

Since not all science projects achieve their
goals, for these and only for these projects
should careful and detailed financial auditing
take place.

Adherence to this very simple principle -
financial audits only for unsuccessful projects -
would go a very long way to simplify scientists
life and enable them to be more productive.
And, by the way, by saving valuable resources
to get more science from the same funding.

Carlos Salema
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The first ever nominated both for MPEG and JPEG Requirements Chairs.

Fernando Pereira nominated as JPEG Requirements Chair

In a meeting held in San Diego, CA, USA, last February, Fernando Pereira was
nominated as JPEG Requirements Chair. After having been the MPEG
Requirements chair between 2002 and 2007, this current nomination makes
Fernando Pereira the first ever to become both MPEG and JPEG Chair. The JPEG/
MPEG Chairs constitute the board of directors who manage these two groups
whose mission has been to develop coding standards for still image, digital audio
and video an related data, as well as technologies that have been shaping the
telecom world. As the Requirements Chair, Fernando Pereira has the main role of
managing the vision, strategy and application scenarios priorities for the
standardization activities that will later define the technical specifications in the
field of multimedia representation.

PROJECT SNAPSHOT

A new approach on secure communications in vehicle networks

The Internet communication is a complex process split in separate functional
layers. Initially no layer was conceived to handle security; later, security was added
has an extra layer (e.g. SSL) or as an extended layer feature (e.g. IPSec). In any
case, adding security to communications pays its toll in extra data that needs to be
sent and extra processing costs on the endpoints dealing with the security
associations. In some scenarios, however, the security costs may be even higher.
This is the case of networks exhibiting extreme mobility patterns, where the
network is continuously being reshaped. In such networks, the exploitation of
traditional security solutions, designed for networks with stable IP addressing
paradigms, suffers dramatic performance penalties due to the need to
continuously reconstruct security associations.
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In the vehicular network deployed in the Porto of Leixdes, we had to deal with
such a problem. We had a requirement to deploy VPNs (Virtual Private Networks)
between particular vehicles and their Home Network (HN). Such vehicles can use
several types of communication means, namely a meshed, multi-vehicle IEEE
802.11p ad hoc network, to reach their HN, and vice-versa. To better tackle the
overheads that would be introduced in such a scenario by existing VPN solutions,
all of them IP-based, (IPSec,

OpenVPN, etc.), we designed

and implemented a new VPN

solution.

The novel VPN solution does not use IP for packet routing in the wireless part of
the meshed network; instead, the wireless routers were modified to include a new
service, VPN routing. The gain of this approach was two fold: one less
communication layer to be included in the wireless communications (IP); higher
immunity from reconfigurations due to mobility. Practical experiments ran in the
real network deployment showed that the VPN overheads were small, when
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(continues on page 3)
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NOC 2016

The 21 European Conference on
Network and Optical Communications
will be held at ISCTE-University Institute
of Lisbon on 1-3 June. NOC 2016 will
bring together academia and industry
experts interested in the optical
networks area, optical communications
and photonic devices. Topics like optical
mobile  backhauling, optical inter-
connects, intra-datacenter networking,
and software-defined optical networks
will be address.

URL: http://noc2016.iscte-iul.pt/

WOCSDICE - EXMATEC 2016

In a joint organization between the
University of Aveiro, the Instituto de
Telecomunicagdes and the Associate
Laboratory i3N/FSCOSD, between 6-10
June 2016, the city of Aveiro will host the
40" WOCSDICE and the 13™ EXMATEC.
Both conferences, that will have one
shared day, represent an opportunity to
acquire new knowledge and exchanging
ideas on state-of-the-art research and
the latest advances on devices and
compound materials.

URL:http://wocsdice-exmatec2016.av.it.pt/

8" International Conference on
Quality of Multimedia experience

QoMEX 2016 will be held in Lisbon from
6-8 June. This conference that brings
togheter experts from academia and
industry, will address theory and
applications of measuring the quality of
user experiences, based on both
objective and subjective  psycho-
physiological measures.

URL: http://www.qomex2016.org/
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PROJECT SNAPSHOT — A new approach on secure communications in vehicle networks (continued from p. 2)

compared with other VPN solutions, and mostly transparent given the actual bandwidth limitations to nearly 8Mb/s. The main
advantage of having this VPN solution is that now the vehicular network can provide a efficient and secure transport do the
business traffic of several companies. Therefore, we can potentiate many future symbiotic collaborations with other
companies, or even people, owning vehicles. Those companies may joint the set of vehicular network routers, thus enlarging
the area and bandwidth of the network, and they may use such always growing network to securely connect to their HNs.

However, having many stakeholders dealing with the core routing details of the vehicular network raises natural security
concerns. Therefore, we are already working on the design and development of secure routing mechanisms for a multi-

company vehicular network.

This VPN was designed and implemented within the MIEET master's thesis work of Goncalo Gomes, supervised by Susana

Sargento and André Ziquete.
André Ziquete

New algorithms for better images

A key shortcoming in the current context of medical ultrasound imaging used
in clinical diagnosis procedures is the lack of improved image quality and all-
region focusing. Although there have been multiple teams addressing this
issue, many times these efforts stopped at a theoretical/simulation level.

One of the reasons for this may lie in the lack of necessary skills for an
ultrasound system developer to program low-level RTL for embedded
hardware, which difficults the rapid prototyping of a new algorithm.

In the project “Rapid Prototyping of Beamformers for Synthetic Aperture
Imaging”, researchers from the Multimedia Signal Processing Lab. from IT
Coimbra and researchers of the the Medical Engeneering Program from
University of Hong-Kong, addressed this challenge by using OpenCL-based
High-Level Synthesis tools,
such as the Altera OpenCL
compiler for FPGAs. With
this, ultrasound researchers
only need to write its al-
gorithm in high-level C,
leaving the FPGA core
design up to the tool.
Experiences so far have
shown that, while the
designed FPGA cores
are not as efficient as their
hardcoded counterparts
(i.e., the typical RTL design
of a microchip), it was still
able to achieve acceptable
twenty five frames-per-
second developing an ultra-
sound imaging algorithm
previously known to be
computationally  deman-
ding. Conclusions point that
prototyping novel algori-
thms, particularly in the
ultrasound research field,
through the use of high-
level synthesis frameworks
enables the researcher to
establish the feasibility of
their algorithm in
embedded hardware.

Newsflash

Sérgio Cruz: Star Reviewer 2015

After receiving the same distinction in 2014,
the IT researcher was considered Star Reviwer
of the IEEE Transactions of Energy Conversion
(IEEE-TEC) for the second year in a row.

The IEEE-TEC is a 1* quartile journal whose
main scope includes the electromechanical
energy conversion, electric machinery,
devices, systems and facilities for the safe,
reliable, and economic generation and
utilization of electrical energy for general
industrial, commercial, public, and domestic
consumption of electrical energy.

In its announcement the Editorial board
acknowledged the 2015 Star Reviewers
nominees as individuals who consistently
provided rigorous quality reviews on time and
on multiple occasions within a year.

Luis Vidigal Prize 2015

In the 2015 edition of this prize, 14 works of
exceptional quality from masters of Instituto
Superior Técnico were presented to contest.
The Jury, chaired by Professor Carlos Salema,
after taking into account the scientific and
technological merit as well as the degree of
innovation, decided to award the prize ex-
equo to Francisco Rosario and Jodo Lemos.

Francisco Rosario’s Thesis proposed detection
techniques spanning advanced linear algebra
and novel methods based on randomised
algorithms. As for Jodo Lemos thesis it
proposed several new interference cancella-
tion techniques capable of dealing with the
self-interference that arises, including the
design of recursive least squares MIMO
filtering.

Both winners were scholars under the IT project
“LDimM-NetCod” and their theses were
supervised by Antdnio Rodrigues and Francisco
Monteiro, both from the Radio Systems Lx
Group.
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Latest concluded PhDs hosted by IT

Nuno Garrido

Design of Adaptive Analog Filters for Magnetic Front-End Read

Channels

PhD in Science and Information Technologies,
ISCTE - Instituto Universitario de Lisboa,
February 2015, supervised by Francisco
Cercas and Augusto Albuquerque.

The thesis consisted on the study and design
of adaptive analog CMOS integrated gm-C
recursive filters for signal conditioning in hard
disk-drive magnetic read channel front-ends.

José Santos

Development and Implementation of an Impedance Measuring

System Applied to Viscosity Sensors

PhD in Electrical and Computer Engineering
by IST, University of Lisbon, June 2015,
supervised by Pedro Ramos. The thesis
proposes a viscosity measurement system
based on the impedance frequency response
of a vibrating wire sensor. The system’s CPU
is a DSP, and can work as a standalone unit
or be controlled by a computer through a

developed LabVIEW software application

Nuno is currently a lecturer at ISCTE-Instituto : !
using a USB connection.

Universitario de Lisboa.

Luis Nunes Joao Andrade

Nonlinear Distortion Generation Mechanisms in Doherty Design Space Exploration of LDPC Decoders on Programmable
Amplifiers and Reconfigurable Architectures

PhD in  Electronic  Engineering by
Universidade de Aveiro, December 2015,
supervised by Pedro Cabral and José Carlos
Pedro. The thesis presents a comprehensive
and physically based analysis of the AM/AM
and /AMPM nonlinear distortion generation
mechanisms in both Si LDMOS and GaN
HEMT based 2-Way Doherty power
amplifiers. Active device modeling is also
addressed, namely the long-term memory effects observed in the
GaN HEMT devices. Currently, Luis is a RF/PA design engineer at
Huawei Technologies - Sweden AB.

PhD in Electrical and Computer Engineering by
University of Coimbra, January 2016,
supervised by Vitor Silva and Gabriel Falcdo.
The thesis is devoted to the study of methods
for the realization of efficient multicore and
reconfigurable LDPC decoders using data-
parallel and high-level synthesis models, and
to decrease their energy consumption.

Where are you now?

Danillo Graziosi

| came to Portugal in 2008 to do the research for my PhD with the
IT Leiria group. | was a PhD candidate from the Federal University
of Rio de Janeiro (UFRJ), under the supervision of Professor
Eduardo da Silva, who has worked for several years with Dr. Sergio
Faria, Dr. Pedro Amado and others from IT Leiria. In Brazil | started
engaging with the Multidimensional Multiscale Parser (MMP)
image encoding algorithm, a compression method developed by
my advisor in cooperation with colleagues from Brazil and
Portugal. But my research really took off when | decided to move
to Portugal and further my PhD research. In Leiria, | was able to
have crucial one-on-one conversations with extraordinary people
that worked directly on the MMP, like Dr. Nuno
Rodrigues. Besides an exceptional research environment, IT also
provided me a networking opportunity that would change my life.
After my PhD, spent some time at the Mitsubishi Research Labs
(MERL) in Boston, in 2011. The goal of the internship was to
develop filtering and encoding methods for depth maps, which resulted in several publications and patents filed in the
United States. From this internship, | got a job in California at a start-up company that works on light field displays, Ostendo
Technologies Inc. At my current job, | am responsible for the design of the compression algorithm used in our light field
displays. My company provides me opportunities to publish my work, attend conferences, and in short, do what | love:
cutting-edge research and develop the field of Image and Video Processing. | have to admit that none of this would be
possible without the time | spent in Portugal. IT not only helped me build the research skills | have today, but also provided
me with the most valuable gift of all: friends for life. | am very grateful for the opportunities | had in Portugal, but specially
for the people that I've met along the way. Muito Obrigado IT!
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