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IMEC’s expertise enables FPGA-based
denoising for high-definition video streams

imec / Years of Making
Technology Fly

cameras include feature extraction — for
example automated license plate detec-
tion, tracking of moving people and
objects, and face recognition.

Cameras operating in low-light condi-
tions capture frames with a lot of added
noise. But this noise heavily increases
the complexity of the feature extrac-
tion (see Figure 1). To overcome this,
the captured video can be denoised,
in a pre-processing step. For this step,
IMEC’s expertise bridged the design gap
between the algorithm developed at
Ghent University and Barco’s hardware
platform.
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off between storage and recomputa-
tion, IMEC, in cooperation with Ghent
University, reduced the requirements
on the memory with a factor of 20 to
only 250 Mbytes/second, meanwhile
also limiting the requirements on the
internal memory. Additionally, by care-
fully tuning the algorithm, the process-
ing complexity was further reduced well
within the limits of the platform. These
simplifications were achieved with only
an insignificant impact on the algorith-
mic denoising performance (less than
0.2dB PSNR drop compared to the origi-
nal algorithm). Figure 2 shows IMEC’s
design methodology, with two phases

Figure 1: Example for the use of the denoising algorithm

IMEC's first analysis of the denoising
algorithm showed that the required
data rate to the external memory was
5.5 Gbyte/second. This exceeded the
available bandwidth on Barco’s FPGA
platform by at least an order of magni-
tude. And also the number of multipliers
and the internal memory that was need-
ed exceeded the resources of the FPGA.

Through systematically optimizing the
application, looking for an ideal trade-

(1) a sequential phase for application
simplification and (2) a parallel phase
focusing on the parallel implementation.

Part of the exercise was to set up a
validation environment for the hardware
development, combining hardware sim-
ulation and hardware-in-the-loop emu-
lation. The majority of validation was
done through emulation and identifying
those frames that showed implementa-
tion errors. The hardware simulation
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Figure 2: IMEC's design methodology

was used only on small subsets of
the test sequences. Its use was limited
to the situations were we needed to
observe the internal signals (i.e. during
error solving). Experimental results show
that emulation provides almost 3 orders
of magnitude speedup compared to
simulation. With emulation, the valida-
tion time is thus reduced from hours to
seconds, which enables a more effective
and thorough verification of the hard-
ware implementation.

IMEC and Barco, in close collabora-
tion, have worked with this validation
setup and transparently combined both
the simulation and emulation into a
single environment. The test stimuli
were fed to both validation alternatives,
which allowed comparing the hardware
results on the fly with the expected
results computed by the software. This
approach proved the correct operation
of the denoising application. Barco is
currently assessing if they will incorpo-
rate the denoising application in their
camera systems.

For more information, see the ISYSS
website on http://www.ibbt.be/en/
project/isyss, http://www.ibbt.be/files/
leaflets/ISYSS-EN.pdf [



About IMEC

IMEC is a world-leading independ-
ent research center in nanoelectron-
ics and nanotechnology. IMEC is
headquartered in Leuven, Belgium,
and has offices in Belgium, the
Netherlands, Taiwan, US, China and
Japan. Its staff of more than 1,650
people includes over 550 industrial
residents and guest researchers. In
2008, IMEC's revenue (P&L) was
270 million euro.

IMEC’s More Moore research targets
semiconductor scaling for the 22nm
technology node and beyond. With
its More than Moore research, IMEC
invents technology for nomadic
embedded systems, wireless auton-
omous transducer solutions, bio-
medical electronics, photovoltaics,
organic electronics and GaN power
electronics.

IMEC's research bridges the gap
between the fundamental research
at universities and R&D in the indus-
try. It has unique processing and
system know-how, intellectual prop-
erty portfolio, state-of-the-art infra-
structure, and a strong and world-
wide network position. This makes
IMEC a key partner for shaping the
technology of the future.

IMEC is a registered trademark for the activi-
ties of IMEC International (a legal entity set up
under Belgian Law as a “stichting van open-
baar nut”), IMEC in Belgium (IMEC vzw sup-
ported by the Flemish Government), stichting
IMEC Nederland (IMEC-NL) and IMEC Taiwan
Co. (IMEC-TW).

About Barco

Barco, a global technology com-
pany, designs and develops visu-
alization products for a variety of
selected professional markets. Barco
has its own facilities for Sales &
Marketing, Customer Support, R&D
and Manufacturing in Europe, North
America and Asia Pacific. Barco
(NYSE Euronext Brussels: BAR) is
active in more than 90 countries
with about 3300 employees world-
wide. Barco posted sales of 725 mil-
lion euro in 2008.

Belgian success story: PROBA 2 satellite
launched successfully with DELTATEC

electronics on board!

On November 2™ the satellite PROBA 2,
MADE IN BELGIUM, has been launched
from the Russian launch base in Plesetsk.

PROBA 2 is the first ESA space weather
mission dedicated to observing the sun.
It contains two main instruments: the
Sun Woatcher with Active Pixels and
image Processing (SWAP) will image
the solar atmosphere, while the Lyman-
alpha Radiometer (LYRA) measures the
UV radiations.

DELTATEC has been proud to take an
active part into the development of the
SWAP instrument for the CSL (Centre
Spatial de Liege).

About Deltatec

ET'5 DESIGN THE FUTLRE

DELTATEC developed an image sen-
sor controller board that includes the
image sensor, a multi-chip SRAM mem-
ory module and an FPGA to control
the operations, as well as a memory
storage board, using multi-chip mod-
ules for SDRAM and an Actel FPGA to
build an extremely compact, redundant
and low-power memory storage. The
mechanical integration inside the tel-
escope has been solved using a flexible
PCB technology.

More information on http://www.
deltatec.be/Projects/Aerospace_CSL
SWAP.asp

opyright ESA

Deltatec is a high-level hardware and software design house, specialized in
advanced technologies and especially in video solutions for various markets:
quality control, TV broadcast, space and multimedia.
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AnSem demonstrates a wireless transceiver using energy harvesting

The ANS1801 is an ultra
low power transceiver
which requires only 10 nJ
per bit to transmit an FSK
modulated signal. The out-

put power is programma-

AI'ISEI'I'I ble from -20 to 15 dBm.
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The chip also integrates a 14 bit ADC
which consumes 48 pA for a sampling
rate of 2.5 ksamples/s. Furthermore, a
quick crystal start up circuit guarantees
an efficient wake up scheme.

Using RF energy harvesting, the ANS1801
generates up to 3V from a 200mV signal
at the antenna and stores the energy
on a low leakage capacitor. This energy
can then be used to wake up the radio
and transmit data, e.g. an identification
number.

In a next phase, the goal is to harvest
enough energy to be able to carry out
more power consuming actions like read-
ing a sensor output and transmitting it.
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The ANS1801 combines at the same
time an exceptionally low power con-
sumption with the ability to get energy
from its environment. Thanks to its out-
standing expertise in wireless transceiv-
ers and Ultra Low Power design, AnSem
is committed to keep on innovating in
these fields and to open the way to new
applications.

Cochlear Ltd and NXP Semiconductors collaborate to enable
Cochlear’s next generation Hearing Implant products

Cochlear

Limited, Australian based world

leader in

Implantable Hearing Solutions, and NXP Semiconductors,
announced that they have signed an agreement for the
design and manufacturing of IC devices for Cochlear’s future

generation Implantable Hearing devices.

Nucleus CI512 Cochlear Implant

Cochlear

The agreement comprises the defini-
tion, development and supply of the
ultra low power speech processor and
wireless communication ICs to be used
in Cochlear’s next generation products.

“"NXP and Cochlear teams have been
working together successfully for several
years and our complementary strengths
have been key to the development of
our market leading implantable hearing
solutions”, says Jan Janssen, Senior Vice
President, Design & Development at
Cochlear. This new agreement extends
the partnership into the development

-
‘ a,f '
N

: founded by Philips

Nucleus CP810 Sound Processor

and manufacturing of our wireless com-
munication technology even further
which is a key component of our future
technology developments.



On 24 November, the Catholic University
of Leuven (K.U.Leuven) awarded Wim
Roelandts, former Flemish / Belgian CEO
and chair of the Board of Governors of
Xilinx, with an honorary doctorate, for
his implementation of management and
leadership styles that stimulate innova-
tion whilst also prioritizing human val-
ues in corporate cultures.

At this occasion, Wim Roelandts
presented a very inspiring lec-
ture on “Innovation and Innovation

Management, Reflections of 41 years in
the High Tech Industry”. Also for DSP
Valley, innovation is a key aspect of the
networking in our domain of microelec-
tronics design and embedded software
development for signal processing. Fully
in line with Wim Roelandts, we agree
that innovation is a differentiator which
leads to sustained leadership (and good
profit levels), and is required to compete
in our global economy and to protect

CP810 and CR110

our standard of living. Wim Roelandts
described innovation as a practical appli-
cation of creative thought; it is an
organized and structured but yet cha-
otic process, with an always increasing
speed. And, very importantly, passion-
ate people are critical for innovation.

In this description, we recognize some
elements which we also apply in the
networking of DSP Valley. Indeed, we
stimulate our companies to practice
innovation, allowing them to differenti-
ate and to remain competitive. Since
technology in the ICT domain becomes
more and more specialized, it becomes
difficult to manage this innovation proc-
ess completely on your own. It becomes
necessary to look beyond the borders of
your own company and to practice open
innovation, resulting in cooperation and
partnerships with other companies and
research institutes. Networking helps in
structuring the environment in which

The specification and design of these
new products is executed by NXP groups
in Leuven and Eindhoven, in close coop-
eration with Cochlear’'s Technology

About Cochlear Limited

the companies can look for the required
competencies and technologies; it helps
in organizing the chaos of the global
economy.

DSP Valley not only helps its members
to look beyond the boundaries of their
own organization, we also stimulate to
look beyond the borders of our own
DSP Valley network and eco-system. As
a good practice example of this
cross-border looking, DSP :

Valley has started a long- Ve \"l
term strategic partnership :
with the French world _;
class cluster System@tic ‘ g
Paris Region, of which 9
you can learn more details
in a dedicated article in
this newsletter.

continuation
on page 10

Center Belgium (CTCB) in Mechelen,
extending a long history of cooperation
between the groups.

Cochlear is the global leader in implantable hearing solutions for the hearing
impaired. The Cochlear global headquarters and principal manufacturing facility is in
Australia, with additional manufacturing facilities in Sweden and regional headquar-
ters in Asia Pacific, Europe and the Americas. Cochlear has direct operations in 20
countries and more than 2,000 employees. Over 180,000 people, across more than
100 countries, now experience hearing as recipients of one of Cochlear’s hearing
solutions.

“We are proud to contribute our Ultra
Low Power Magnetic Induction Wireless
and CoolFlux™ DSP technology to ena-
ble Cochlear’s industry leading Hearing
Implant solutions”, says Rene Penning
de Vries, NXP CTO. “This long-term
partnership with Cochlear is another
example of NXP's strategy to achieve
leadership in High Performance Mixed
Signal application domains. It also illus-
trates NXP’s engagement in the medical
domain, where we target new applica-
tions such as wireless (implanted) sen-
sors, medical body area networks and
personal healthcare devices."

About NXP Semiconductors

NXP is a leading semiconductor company founded by Philips more than 50 years
ago. Headquartered in Europe, the company has about 29,000 employees working
in more than 30 countries and posted sales of USD 5.4 billion (including the Mobile
& Personal business) in 2008. NXP creates semiconductors, system solutions and
software that deliver better sensory experiences in TVs, set-top boxes, identification
applications, mobile phones, cars and a wide range of other electronic devices.



i

DSP

VALLEY

newsletter

“let the plow draw the line”

“We were facing a technical problem when we wanted to link our naviga-
tion equipment to the controls of a plow of a tractor. For the solution of this
problem no turnkey product was available, so we had to go on the road. We
approached tbp electronics with the request to make this miss-

ing link. Not much later they had
a test model. Connecting and:
it worked!” This happened to
Hans van der Hoek, manager of
Mechanisatie Centrum Flakkee
(Mechanisation Centre Goeree)
(MCF)/Mechanisatiebedrijf Gebr.
van der Hoek, when he and his
team were developing a new
product for the agricultural market.

MCF brings tractors and machines — for
including the agricultural business — on
the market for over 60 years. In addition
to the sale of products of other parties
such as tractors, this company is continu-
ously perfecting pieces of equipment for
the agricultural world. In the past few
years navigation equipment such as GPS
has found its application for the work-
ing of farmlands. Just like satnav can
be found in a lot of cars nowadays, the
modern farmer is working with the same
sort of equipment on board of his tractor.
This means that he can work his farm-
land much more efficiently and that the
chance of errors is minimized.

accurate

The demands that are required for accu-
racy in the fix with agricultural applica-
tions are much greater than those to
normal car navigation systems. A tractor
(with agricultural equipment) that has to
work the land, traverses a certain route
that has been determined in advance
depending on the dimensions and shape
of both the field and the equipment.
Deviations of this route have to be as
little as possible. In practice the devia-
tion is not allowed to be more than one
centimeter. That is about 100 times better
than GPS-information for car navigation.
In order to enhance the accuracy of the
GPS, a nationwide covering system of
radio beacons is used. The position of
these beacons has been determined quite
accurately. By combining the GPS signal
from the receiver - in the agricultural sec-
tor often the equipment of Trimble is used

— with those of the radio bea-
cons the position is known to within
half a centimeter.

The signal may now be used to con-
trol the steering mechanism of a trac-
tor, which can traverse now exactly the
planned route. “Unfortunately, it does
not work that way in practice. There is
an added problem”, explains Van der
Hoek. “A tractor follows when riding a
field, automatically the trajectory of old
plow furrows. Due to soil conditions, the
amount of moisture in the soil locally and
the like, existing furrows are ‘strolling’ as
it were. You see that the initial straight
line turns in to an undulating one. The
front-wheels do not let themselves devi-
ate easily from a furrow. Small course cor-
rections therefore are almost impossible.”

This means that for instance a plow
mounted on the tractor does not follow
the intended straight line, but will make
undesired obliqgue movements. Van der
Hoek: “There came questions from farm-
ers who asked for a solution of this prob-
lem. Oblique corrections on plows within
a certain band width have been possible
already. This is done by a hydraulic facility
on the plow. Via an electric control signal
a correction of about 10 centimeters to
the right or to the left is possible, depend-
ing on the type of equipment. This is
adequate to make the ideal straight line.
How we had to transform the signal from
the GPS-receiver into a control signal,
was aiming a bit too high for us. In our
quest for a company that would be able

w3

to solve our problem, we ended up at tbp
electronics.

We explained what we wanted and the
challenge was taken up. Technicians
developed an interface, completely
according to our desires. This year in April
the prototype was available. It functioned
immediately when we started our tests.
That is quite an achievement.” In the box
that was developed with a certain amount
of electronics, the farmer can enter also
what kind of equipment is coupled to
his tractor. A plow with five shares just
requires a different adjustment than a
potato planting machine.

Quickly fit for production
The development of this interface was no
piece of cake. After the setup of the elec-
tronic specifications (which data signals
are available, what are the adjustment
variables and the like) the development
of the total concept followed, including
the package. The requirements of the
controls on a tractor just are higher than
those in an office environment.

While developing the electronics, things
like economic choice of components, reli-
ability, manipulability and complexity of
the (embedded) software were also taken
into account. The prototype was immedi-
ately turned into a product the first series
of which are delivered. Van der Hoek:
“tbp did not only meet our requirements
to realize a fitting solution, but it was real-
ized within the time agreed and within
the budget that was agreed upon. It rarely
happens that way.” The result appears to
catch on with MCF’s clients. Now many
farmers are successfully adapting this
high-tech farm equipment throughout
the country when tilling their lands. The
advantages are easy to guess: the land
is tilled optimally and actions such as
the disposal of weeds are happening by
machine without the crops being harmed.
So all goes down well.



DSP Valley signs cooperation agreement
with System@tic Paris Region

Since many years, DSP Valley uses the
locally built cluster of businesses and
research institutes in the cross-board-
er region from Leuven — Belgium to
Eindhoven — The Netherlands, as a start-
ing base to find additional European
cooperation opportunities for its mem-
bers. In order to achieve this strate-
gic ambition, DSP Valley has started
a European INNET Innovation Express
project in 2008, together with other
leading European cluster organizations,
active in technology domains relevant
for the DSP Valley members. In this
INNET project, DSP Valley has been
a pioneer in setting up a European
network of networks, or a network of
clusters. Partners in this project includ-
ed the Electronics Knowledge Transfer
Network (E-KTN) in the UK, Arcsis
in France and also System@tic Paris
Region in France. Other partnerships
with additional clusters or networks are
under development, thus establishing a
European wide network of networks.

Our partner System@tic Paris Region is a
French world class Pole de Compétitivité,
stimulating research and develop-
ment of Software Intensive Systems.
System@tic Paris Region focuses on 5
themes: the 3 vertical application ori-
ented themes Automotive & Transport,
Security & Defense and Telecoms, and
the 2 horizontal supporting themes
Systems Design & Development Tools
and Free & Open Source Software.

During the INNET project, DSP Valley
and System@tic Paris Region have set
up several joint matchmaking events to
the benefit of their members. Objective
of the B2B matchmakings events and
the brokerage workshops was to stimu-
late new business partnerships or to
generate project ideas for European
research projects. Since the cooperation
with System@tic Paris Region during the
INNET project has already delivered a
first set of concrete results, DSP Valley

and System@tic Paris
Region have decided

to continue this coop-
eration and to enter

a long-term strategic part-
nership, mutually benefit-
ing both parties in strength-
ening their respec-

tive position in

a highly com-

petitive global

market, by

identifying

opportuni-

ties for joint

cooperation in

their fields of interest.

As a first step, and following the initial
cooperation that has been developed
in the context of the European INNET-
program, both clusters have signed a
cooperation agreement, expressing their
desire to explore cooperation in the fol-
lowing areas, to be implemented in joint
projects:

e R&D cooperation, particularly via the
Eurostars program and via the Joint
Undertakings ENIAC, Artemis and
the Eureka program in the area of
micro/nano-electronics and Software-
Intensive Systems (SISs);

e Specific attention for SME stimulation
across the clusters focusing on export
opportunities and R&D cooperation;

e Any opportunity for innovating coop-
eration driven by the commercial
market, where complementary com-
petencies and technologies can be
exploited.

This cooperation agreement is part of
the clusters’ respective international
development policies which aim at
exploring and seizing opportunities at
European level which could benefit
their members, among others Small and
Medium-sized Enterprises (SMEs).

DSP Valley is very honored to become
a strategic partner of System@tic Paris
Region, as one of the leading world
class Poles de Compétitivité in France,
and is looking forward to organizing
regular matchmaking events and broker-
age workshop together with System@tic
Paris Region, and hopes that many coop-
eration successes for their members may
result from this European partnership.

m Supported by IWT.
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Renewal of 1S013485:2003 medical certification

Jabil Belgium has more than 30 years of
experience in design and manufacturing
of electronic products for different mar-
kets like consumer electronics, medical
and industrial.

Our solutions include design services
(system architectures, hardware design,
software design, mechanical design),
PCB design including world class design
for manufacturing, fast prototyping/
NPI, product validation and test solution
development, tailored to customer needs.

20-year passion,

not love at first sight

Verilog and VHDL pioneer Jan Decaluwe
started a blog about his personal view
on Hardware Description Language
(HDL) based design. He will regularly
write about his past experience and
vision for the future. Next year, in 2010,
Jan’s relationship with VHDL will be 20
years old: “/t has been a good journey,
but it wasn't love at first sight..."

If you want to participate in the dis-
cussion, please visit: http://www.sigasi.
com/JanHDL or sign up for the RSS feed
on that page. Jan is eager to hear your
opinion.

We believe that quality is paramount
and we translate this into our daily
activities, from excellent process quality
in realizing prototypes through state of
the art test solutions and product reali-
zations with lowest field call rate.

Besides 1SO13485, Jabil Belgium is ISO
9001 and ISO 14001 certified, and our
software development is CMMI Level 2
qualified; all our project managers are
PMP/PMI certified.

JABIL

Our proven design track record and
quality mindset is also recognized by our
customers. As an example, we are since
last year a strategic design and manu-
facturing partner for a tier-1 European
set-top box supplier. In this program, we
are involved in the design, validation,
testing and manufacturing of a range of
different set-top box products that are
delivered to most operators in Europe.
Set-top box products range from simple
basic zapper boxes to complex home
gateway systems, using state of the art
system on chip solutions, supporting
storage and wired/wireless connectiv-
ity. The set-top-box decodes standard
or high definition video into multiple
analog and digital outputs, has a HDD
on board to record content and sup-
ports different in- and outputs like USB,
Ethernet and HDMI to connect to other
devices. Depending on the operator, dif-
ferent front end technologies are used
like cable, satellite, terrestrial and IP.

Sigasi.

About Jan Decaluwe

Jan Decaluwe is entrepreneur and
expert in hardware design. He is co-
founder of Easics and of Mephisto
Design Automation. He is also the
initiator and main developer of
MyHDL, a Python-based hardware
description language. Since 2008,
Jan works to build the future of
VHDL design with Philippe Faes and
Hendrik Eeckhaut at EDA start-up
Sigasi.



Verum creates new partnerships with their ASD:Suite

Verum’s ASD:Suite helps
CCM meet their TTM
Software is playing an increasing role
in CCM'’s projects and the company
has decided to use Verum’s ASD:Suite
to help it meet tight delivery targets.

CCM, the Centre for Concepts in
Mechatronics BV, works with major com-
panies to develop innovative solutions in
areas such as semiconductor and medical
equipment. The company is expanding
and seeking new ways to improve its soft-
ware development performance.

Using a small evaluation project CCM
confirmed that the ASD:Suite would help
manage their Time to Market (TTM),
reduce the risk of project overruns, and
increase product quality.

Verum’s CEO Robert Howe explained why
CCM is an important win for Verum:
“"CCM is already successtfully using tools
such as MathWorks™ so we needed to
clearly demonstrate ASD’s added advan-
tage. CCM appreciated that the ASD:Suite
enables its engineers to complete the
behavioral design and undertake design
time verification before a single line of
code has been written. This is the key
to increasing quality and lowering risk
- an outcome which differentiates the
ASD:Suite from other tools.”

CCM are now using the ASD:Suite on a
medical equipment project and will be
expanding its use to other projects in the
future.

Verum’s ASD:Suite
improves Sioux’s produc-
tivity and quality

Following a rigorous evaluation,
leading software development com-
pany Sioux has decided to license
the ASD:Suite. During the evaluation
Sioux proved that with the ASD:Suite
they could produce higher quality
software in shorter timescales.

Sioux Embedded Systems is a major embed-
ded software development and consultan-
¢y company based in The Netherlands and

Belgium. The company employs 170 peo-
ple and works with prestigious customers
such as ASML, Assembléon, FEI Company,
Océ, Philips, Sony and Thomson. It con-
tinually searches for ways to improve its
processes.

Sioux used an existing software com-
ponent to compare conventional soft-
ware development to that using Verum's
ASD:Suite. The results showed that the
ASD:Suite performed strongly especially
in terms of economics, productivity and
quality, improving the design and coding
productivity by 21%.

“The ASD:Suite helps you to think before
you start implementing, so you get a bet-
ter architecture and avoid unnecessary
complexity. It also finds bugs that oth-
erwise would only be discovered during
the integration phase. The end result is a
higher quality and more easily maintained
product” said Ger Schoeber, Executive
Consultant at Sioux.

Sioux plans to use ASD as part of its core
software development strategy. In future
its customers will benefit from higher
quality and easier to maintain software.
A White Paper describing the results of
the Sioux evaluation results will shortly be
available on the Verum website.

ASM International, TASS,
ESI and Verum create
partnership to improve
software development
methods

A partnership consisting of ASM
International, TASS Software
Professionals, the Embedded System
Institute and Verum have been award-
ed government funding for an 18

month project which wiill

help improve the develop-

ment of software for semi-
conductor process equip-

ment. verum-
The project, coded named T7°°5 C 7
“prOVEN" will address two mathematically
main issues: (1) how to incor-

porate the ASD method in the develop-
ment process and (2) how to integrate
software which is generated with the ASD
tools into systems for controlling semicon-
ductor equipment. The results will include
a methodology describing how ASD and
the code generated from the ASD:Suite
can be incorporated gradually into an
existing system.

Robert Howe, CEO Verum commented:
"We have already proved that Verum’s
ASD:Suite can reduce the development
costs and improve the quality of software
for complex systems such as semiconduc-
tor process equipment so we're delighted
to participate in this program. The project
will develop the methodology that will
make it even easier for world-leading
companies like ASMI to benefit from using
the ASD:Suite.”

Jan  Monsuur, manager Software
Development of ASM Europe comment-
ed: “"Improving the quality of software
requires formal methods that guarantee
correct code. By “correct” | mean “match-
ing the requirements 100%. Until recently,
such methods did not exist in industry
because they required specialist math-
ematics. Verum has embedded the maths
into their ASD:Suite making this program
an exciting project.”

The project is focused on the semiconduc-
tor process equipment but the results are
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expected to be applicable to wide range
of industries that depend upon embedded
systems.

Logica becomes Verum
ASD Partner

Logica and Verum have signed a part-
nership agreement, appointing Logica
as a Verum Consultancy Partner. Under
the agreement Logica will provide
consultancy services for Verum’s ASD
technology and ASD:Suite software
tools. To become a Verum Consultancy
Partner, companies are required to
have experienced software architects
and designers trained in ASD and the
ASD:Suite.

Logica is the largest organization so far
to join a small number of leading embed-
ded software companies in Verum'’s
partner program. Anton van Gelderen,
Logica’'s  Competence  Manager,
Technical Software Engineering said,
“Logica is very strong in mission critical
systems and we see Verum'’s technology
and toolset as a way of extending our
work in this demanding area.” Logica
has developed systems for industries
such as aerospace (Galileo, European
Space Agency), public safety (Storm
Surge Barrier) and transport where
software reliability is a major concern.
"Verum’s ASD:Suite will enable us to
provide our clients with high reliability

continuation from page 5

And finally, just as for innovation, also
networking requires passionate people:
people who like to connect to potential
partners. Although the participants in
the DSP Valley networking activities
represent a member organization, net-
working is driven by passionate people.
Networking is about bringing together
people of flesh and blood, because the
most important aspect of networking
and the resulting partnerships is about
thrusting each other.

ASD:Suite

Verum's ASD:Suite software design toolset eliminates all behavioral defects from
complex software designs, dramatically cutting the cost of software develop-
ment, testing and maintenance. ASD:Suite automatic code generation further
reduces the cost of software development by 30% per delivered line of code.
The key difference between Verum’s ASD:Suite and tools that claim to improve
productivity is Verum’s Analytical Software Design formal verification technol-
ogy: ASD allows the design of a software system to be mathematically verified
as complete and correct, even before a single line of code has been written.

systems without the complication and
steep learning curve of formal systems."

Arjen  Klomp, Verum’s Commercial
Manager said: “We aim to have just
a few partnerships with leading soft-
ware consultancies and | am pleased
to welcome Logica to this select group.
Logica have the resources and expertise
to apply ASD to the biggest and most
demanding projects”.

Verum’s ASD technology
enters the classroom
Verum’s ASD:Suite and the underly-
ing ASD technology are now being
used as part of programs at two
leading Dutch Universities.

The Hogeschool Rotterdam has started a
program to evaluate the use of Verum’s
ASD technology. In a separate initiative
Fontys University, based in Eindhoven, is

We strongly believe that the suc-
cess achieved by Wim Roelandts at
Xilinx, was also based on thrust: Wim
Roelandts trusted that the Xilinx people
were crucial for the innovation process,
which was the basis for the prosper-
ity that Xilinx has known under Wim
Roelandts’ leadership.

We hope that the example of Xilinx
may inspire many of our DSP Valley

using the ASD:Suite
as part of a project
to study model
driven design.
Verum will supply
both Universities with licenses to use
the ASD:Suite and also provide training
for university staff. After their evalua-
tion Hogeschool Rotterdam will consider
adding ASD to the curriculum.

A
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Robert Howe, CEO Verum comment-
ed: “I'm delighted that two leading
Universities are using the ASD:Suite.
As more companies in the Netherlands
adopt the ASD:Suite and get the ben-
efits of lower costs and higher quality,
they will be seeking software architects
with the right skills. It’s vitally important
that students get a good grounding
in software development tools so that
when they go into industry they can
make an immediate impact.”

that more

members, and we hope
than ever before they will
find all necessary pas-
sion, motivation and
resources to contin-
ue on the path of ’4 :
open innovation. ‘

Peter Simkens
Managing Director
DSP Valley



Activity report: DSP Valley APAC Tour from 16th till
27th November 2009

ITRIISTC-DSP’ Valley Internatmnaf Seminar

Completely in line with the general DSP
Valley vision our first goal was to get
to know the companies in the APAC
region better. This mandatory first step
towards a targeted potential cooper-
ation with companies in this region
implies the exploration of each others
competencies and technologies. Based
on the newly initiated personal contacts
the required trust can grow which is a
pre-condition to detect and establish
mutual business opportunities.

In total not less then 15 high level
meetings with respected companies and
organizations have been realized over a
period of just 2 weeks. Some DSP Valley
delegation members already reported
that they are asked to send quotations
and offerings to companies they have
been visiting for the first time. Not bad
for a first date, but of course just a first
be it important step towards business
cooperation.

Visiting companies with a “delegation”
of DSP Valley members appeared to be
a very powerful tool. This was a kind
of an eye opener to all participants but
actually should not surprise because the
different members of the delegation
could testify regarding their cooperat-

ing experience with their colleague DSP
Valley companies. One could see this
as a very natural way of cross selling...
Read also IMEC's testimonial about this.

Finally, after about 100 business card
exchanges, 11 airplanes, 6 hotel rooms,
2 High speed trains and many busses,
subways and taxis the DSP Valley APAC
tour came to its end.

However, while the tour was going on
already ideas were popping up for a
potential new ‘2010 tour’ in the APAC
region.

In case you have ideas or specific needs
in this respect please feel free to contact
us at eric.gielen@dspvalley.com

Testimonial ICsense
(Wim Claes):

Through the APAC road show ICsense
had the opportunity to extend its con-
tacts and reputation in Asia. New con-
tacts for potential further cooperation
have been established. The agenda was
very dens with appointments at the
right level. So the APAC road show was
for ICsense an ideal way to introduce
ICsense further in the APAC market.
Congratulations to DSP Valley and FIT
for the excellent organization.

Testimonial IMEC (Rudy
Lauwereins):

Which Flemish company can say that in
a time span of 24 hours they could bring
their story to the CEO and the CTO of
TSMC and Mediatek?

On that trip | saw the strength of DSP

Valley networking at its best:

- DSP Valley companies were intro-
duced to Asian potential customers
through existing contacts from other
DSP Valley company

- Atool provider from DSP Valley brings
his story to a potential customer and
has enjoyed support in the meeting
of two happy users of the tool DSP
Valley spontaneously testify.

Credits:

The DSP Valley APAC tour has been
organized in close cooperation and with
support from Flanders Investment &
Trade.

More in particular thanks to Doris
Wu (FIT Taipei), Koen De Ridder (FIT
Guangzhou), Ben Kloeck and Shinako
Inaida (FIT Japan)

Also thanks to Wim Sohier from IMEC
Taiwan and the IMEC team who con-
tributed to the preparations in Taiwan.

) Flanders Investment &Trade Supported by Flanders Investment and Trade
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Academia-to-Business Forum 2009

On Thursday, September 24, 2009,
DSP Valley and IMEC organized the
second Academia-to-Business Forum at
the Brabanthal in Leuven. No less than
25 research projects were presented via
presentation, poster or demo setup.

The presentations were divided into
four tracks and the posters and demos
were shown at the “Café Embarqué”.
During the tracks the projects were pre-
sented by the project leader or a senior
researcher in a tight schedule, one after
the other. The “Café Embarqué” is a
good format where people can walk
from one poster or demo to another

Project title

Visualizing Collective Memories (ViColM)

and discuss with the researchers about
a topic that catches their attention.
The projects listed in the table were
presented during the A2B.

Besides the research projects, L-SEC,
the ‘Vlaamse Innovatie netwerk’ and
LICT used the opportunity to promote
their services to the participants. More
than 60 people participated in the
event.

Academic participants appreciate this
activity since this is a good opportunity
for valorizing the potential outcome
of a research project. Industrial partici-
pants use this event to get an overview

Developing secure applications for mobile wireless environments (WiSCy)

ESSENCES: Effective Spectrum Enabling Communication and Economical Stimulation

Communication tool for elderly with dementia and their care givers

FallCam: Camera based fall detection system for elderly people

Health in Time

Detection of van epileptic fits based on video images

BrainSTaR: Brain STimulation and Recording

Fast-ProMoCo: Fast Prototyping by Model-based hardware / software codesign

Coding guidelines for critical embedded systems

TDDAES: Test driven development of embedded software

VeriFast: A verification tool for guaranteed error free C-programs

Executable models for controller software

SCALA: System Convergence in Applications of Location Awareness

WebCom: Web based communication in automation

Structured definition of tests
Sensors from the automotive industry

Mechatronic Software Protection

Performance Assessment Techniques in Aid of Embedded Systems Design

Verification of transformed multimedia code

Nutrigame: serious games focused on health food for teenagers

Scalopes: Scalable Low Power Embedded platformS

CHAMELEON: Compound Hyperspectral Algorithms for Miniature Engines for Life,

Earth Observation and Other Needs
Accelerometer Based Gait Analysis

Teralabs: Research Team on Embedded Applications

imec / Years of Making
Technology Fly

DSP

VALLEY

of research about embedded technol-
ogy conducted in the DSP Valley region.
In our opinion it is for the innovative
companies always more useful to have
real life contact with the researchers
than just visiting a project website to
get information. Next year there will be
a third edition of the A2B forum in the
second half of the year.

Presented by

KU Leuven — CUO

KaHo Sint-Lieven

IMEC

KU Leuven — CUO

Katholieke Hogeschool Kempen
Katholieke Hogeschool Kempen
Katholieke Hogeschool Kempen
IMEC

Lessius — Campus De Nayer
Karel de Grote Hogeschool
KHBO

KU Leuven — Distrinet

FMTC

Artesis Hogeschool

Artesis Hogeschool

FMTC

FMTC

FMTC

Ghent University - SMACS

KU Leuven

KU Leuven — CUO

IMEC

IMEC

VUB

Karel de Grote Hogeschool



Model Driven vs Test Driven

Development for embedded software

On Wednesday, September 30, 2009,
DSP Valley and Fontys Hogescholen
organized a technical seminar at the
Fontys Hogescholen in Eindhoven, The
Netherlands. Subject of the seminar was
the exploration of two paradigms for
embedded software development. About
40 people from different organizations
registered for this seminar in which aca-
demic and industrial experts gave their
view on the theme or elaborated on
technological challenges.

The first speaker of the seminar was Eric
Dortmans from the Fontys Hogescholen
who introduced Model Driven
Development. In embedded software
projects unpleasant surprises (missing
behavior, integration problems,...) are
most of the time caused in the begin-
ning of the project (incomplete, informal
specifications,...) but this makes that the
last 20% of a project are really hard to
accomplish. In his opinion MDD brings a
lot of advantages like early problem find-
ing, better dealing with complexity via
abstraction, explicit domain knowledge
and the code generation is cheaper and
more reliable. In a lot of cases devel-
opment should evolve from document
driven development to model driven
development (MDD) where the model is
the documentation. One of the biggest
educational challenges of MDD is that
the tools are too complex for students.
He recently started a research project
aimed at SMEs to investigate how MDD
could help them to solve “the last 20%
problem”.

The second presentation was given by
Jeroen Boydens, professor at the KHBO
university college in Ostend. In many
software processes testing is planned
late in the development cycle. One of the
painful results of this fact is that when a
project runs out of time or budget this
test period is shortened or in the worst
case dropped completely. Therefore start
testing early and try to automate it as

much as possible. In Test A
Driven Development (TDD) ]
the red bar/ green bar man-

tra is essential in setting
up the development flow.
Write the test first before
writing code and start from
specifications. If you want
to start with TDD use a
testing framework and
make sure to keep all tests
passing also when func-
tionality changes! When
legacy code is involved pro-
fessor Boydens advises to
start small and gradually add more tests.
If the code is not testable then refactor it.

The last presentation before the break
was given by Peter van de Velde from
Verum. He illustrated the ASD technology
via the case of a wafer inspection system.
Verum has built a LEGO demonstrator
as a showcase out of this project. He
focused on the software architecture as
a part of this complex control system.
By using the different tools from the
suite, i.e. ModelBuilder, ModelChecker
and CodeGenerator, the system contains
now 17 verified ASD components plus
hand written software and is already
running over a year without one single
reported failure.

During coffee break both Indes and
Verum were eager to discuss and con-
vince the participants about the advan-
tages of their tools and the value of their
services.

After the coffee break Léon Huysdens
from ICT Solutions explained their MDD
approach called Workbench4.Net. The
approach starts with UML-based domain
modeling and is currently focused only
on client-server architectures. Besides the
technology expertise about OO-paradigm
and UML 2.x they also have built an
in-house recipe book of best practices.
All developers and architects are trained

A
Fontys

Hogescholen
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internally according to this recipe book.
Architectural freedom is limited to a
defined architecture and the solution is
largely automatically generated which
implies that the quality of solution is
good. To extend the Workbench4.Net
to other architectures, business justifica-
tion is required meaning it has to be
applicable for several projects since a big
investment in the training of the people
is involved.

In the second presentation after the break
Ferdinand Veldmans from TASS Software
Professionals shared his experiences with
TDD. In his role as scrum master and
project leader he applied TDD in two
recent projects and he experienced that
it brings a number of rewards. Unit tests
are no longer a burden, but a real aid. It
gives the developer confidence for refac-
toring and implementing new function-
alities. Less time is spent in the debugger
so it improves effectiveness. Since the
tests can be used to explain functionality
it improves the communication and more
focus can be put on the behavior in tests
and less on its implementation. He sum-
marized his advice to the participants in a
list of do’s and don'ts.

The last presentation was given by
Gerard Fianen from Indes who showed
how different tools can support MDD.
Requirements, specified in different file
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formats, are converted into a single for-
mat and represented in a unified way.
With this tool it is then possible to
execute a requirements coverage analysis
and a change impact analysis. The shift
from a “vertical” product perspective to
a "horizontal” core asset perspective is a
new approach in product portfolio devel-
opment. In the former case you need
the requirements, design models, source
code and test cases for every flavor of

the product separately. Managing
these different flavors has an order

Real world TDD cycle

N2 complexity degree. In the latter
case you have the simplicity of a
single system that can be con-
figured to generate the different
products. The idea was illustrated
with the example of a hybrid SUV
with military and commercial con-
figurations.

| Design/discuss/think ]

Develop codeltest

% Refactor/create tech debt

S
TASS

WEBCOM - Webbased communication in Automation

TETRA:EraSME 090165

Description

Industrial communication has in the last
10 years become a key point in modern
industry. A continually growing number
of manufacturing companies desire, even
require, totally integrated systems. This
integration extends from electronic auto-
mation field devices (PLC, microcontrol-
lers) to Human Machine Interfaces (HMI)
culminating into supervision, trending,
and alarm software applications (SCADA
& MES). Industrial communication is
implemented from field management
via process management to Enterprise
Resource Planning (ERP) applications
(business management).

The list of products, which allow a totally
integrated solution, is limited because of
a lack of platform independency. In com-
mercial situations developers sometimes
choose a particular platform only because
it is one of the available communication
options.

International industrial standards are
becoming more important especially in
the last 10 years. In 1996 the OPC
Foundation was founded.The OPC
Foundation focusses on interoperabil-
ity between industrial equipment and
software of the various vendors. The
OPC standards became very success-
ful for industrial communication. While
the classical, DCOM based specifica-
tions are implemented on Windows, the
OPC Unified Architecture is an enhance-
ment to provide platform-independence
(Embedded systems, Unix, VxWorks etc..),
language independence (C++, ANSI C,

Java, C#, .NET) and modern security.

This research project aims to facilitate
implementations of the OPC Unified
Architecture on different platforms, some-
times with a PC in between, sometimes
directly on the controller. The research
group will provide both support for devel-
opment and support for configuration of
existing products and beta versions for
interoperability sessions. Windows will
not be abandoned, but treated as one of
the target platforms.

Research

Description of the technical work pack-

ages:

1. Requirements analysis/ benchmarking
of Web-based communication

2. Development and Development support

3. Analysis and definition of domain spe-
cific information models

4. Setup test labs

5. Interoperability tests

6. Development refinement

" 'f.T?‘?i‘
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artesis

7. Security considerations
8. Case study
9. Valorization and dissemination

Industrial partners / User

committee

PICS NV, De Corte Patrick bvba, REDITECH
ENG. bvba, CEDO R&D, CEDO, Macq
Electronique, WAGO KONTAKTTECHNIK,
Beckhoff Automation bvba, De Clercq
Solutions bvba, Memenco Consulting
bvba, Ninety-Five, VRcontext s.a,
University of Antwerp, University college
of Ghent, VIK, LSEC, DSP Valley, Vienna
University of Technology, HB Softsolution,
NETxAutomation, OPC Foundation

Project title

Webbased communication in Automation

standard

Goal Facilitate implementation of the OPC Unified Architecture

Academic partners

University of Antwerp, Technical University of Vienna,
University College of Ghent.

Contact person

Dirk van der Linden - dirk.vanderlinden@artesis.be

Website

http://www.elektromechanica.com/webcom/

Start — End date

1/12/2009 - 30/11/2011

m Supported by IWT.



Source code guidelines for critical embedded systems - KriCode

TETRA 090169

Description

The main goal of this project is the study
and application of source code standards,
with emphasis on the MISRA-C standard.
This study will also contain a compari-
son between existing MISRA-C compli-
ant tools, be it code generating or code
checking tools.

In the second part of this project, we
investigate in which way MISRA-C com-
pliance can be introduced into the soft-
ware design and development process
for embedded systems.

Project title
Goal

Research

WP1: Project management

WP2: in depth study of source code
standards

WP3: Set-up development environments

WP4: Benchmarking software tools

WP5: Case studies

WP6: Development of course material

and reports

Design process and methods

Dissemination of results

WP7:
WPS8:

Source Code Guidelines for critical, embedded systems.
Study of source code standards aimed at the reduction of

source code errors, with emphasis on MISRA-C

Academic partners

Tera-labs

Dr. Serge Demeyer

Contact person Hugo Van Hove

Dr. Marijn Temmerman

Karel De Grote-Hogeschool

Universiteit Antwerpen
onderzoeksgroep LORE

hugo.vanhove@kdg.be

3236131943
Website
Start - End date

www.teralabs.org/kricode
01/10/2009 - 31/05/2011

Industrial partners /

User committee

Grant recipients:

Karel De Grote-Hogeschool, Tera-labs
Dr. Marijn Temmerman

Universiteit Antwerpen, research group
LORE

Dr. Serge Demeyer

Scientific adviser:
IMEC v.z.w.

Valorization advisers:
IMEC v.z.w.

Flanders” MECHATRONICS Technology
Centre

Philips Inn. Appl. Brugge

Industrial partners:
Philips Inn. Appl. Brugge

LMS International

EIA Electronics NV

Verhaert New Products & Services
Fifthplay

Ferranti Computer Systems NV
Televic

Altreonic NV

Alcatel-Lucent Bell NV

WiSCy: Developing Secure Applications for Mobile Wireless
Environments rerra os0136

Project title
Goal

Academic partners

Contact person

Website
Start - End date

Description

The amount of environments with wire-
less nodes (like wireless sensors, RFID
technology ...) is growing rapidly. Many
Flemish companies already offer products

WiSCy

Developing Secure Applications for
Mobile Wireless Environments

MSEC, Vakgroep IT, KaHoSL

DramCo, Vakgroep Elektronica, KaHoSL
vincent.naessens@kahosl.be
lieven.destrycker@kahosl.be
jeanpierre.goemaere@kahosl.be
http://www.msec.be/wiscy/

01/10/2009 - 30/09/2011

and/or develop applications for wireless
environments in multiple sectors (such as
logistics, transport, healthcare, agricul-
ture ...). However, many products/appli-
cations do not tackle privacy and security

1]
A&l -

SINTLIEVEN HOGES
DraMCo))

requirements for multiple reasons. First,
the development cost increases. Second,
many companies do not employ secu-
rity experts. Third, adding cryptographic
blocks may decrease the performance of
wireless applications. Finally, maintaining
secure wireless environments may intro-
duce substantial overhead.

However, security and privacy are becom-
ing crucial concerns in many wireless
environments as (1) more sensitive infor-

m Supported by IWT.

m Supported by IWT.
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mation is stored in sensors (such as medi-
cal data, business information ...) and as
(2) European guidelines and legislation
impose developers to apply advanced
technologies to protect sensitive informa-
tion.

Research

This project focuses on software and
hardware challenges that arise when
designing and developing secure and
privacy-friendly environments that con-

Embedded World 2010

Niirnberg, Germany
March 2 -4, 2010

DSPValley anditsmembers will be present
with a group booth on the Embedded
World  Exhibition&Conference. It
is Europe’s biggest exhibition of its
kind and the meeting-place of the
international embedded community.
Embedded technologies are in action
everywhere - whether in the car, data
and telecommunication systems, indus-

sist of resource-limited wireless nodes.
The project demonstrates how innovative
communication blocks (such as Zigbee,
Bluetooth, NFC, GPRS ...), security/privacy
blocks and management blocks can be
combined. The major goals are listed
below:

e Integration of lightweight crypto-
graphic building blocks in applications
with resource-limited wireless nodes.

e Integration of mechanisms to organize

and maintain secure wireless environ-
ments.

e Developing and evaluating prototypes
in multiple domains.

Industrial partners / User

committee

3SI Security Systems, Belintra, Card
Solutions Group, Cochlear Benelux,
Colruyt Group, Commeto, DSP Valley,
Greenpeak Technologies, Metagam, NXP
Semiconductors, Sirris, Stosio, Televic.

http://www.embedded-world.de

embeddedworld2010

Exhibition&Conference

trial and consumer electronics, military
systems or aerospace.

In 2009 more than 700 international
exhibitors showed the full range of
products for embedded technologies:
hardware, software, tools, services and
lots more to almost 16,000 trade visi-
tors.

IMEC’s expertise enables FPGA-based denoising for high-definition video streams e p.1
Mrs. Katrien Marent, Director of External Communications IMEC e Tel. +32 16 28 18 80 ¢ Mobile +32 474 30 28 66
Fax +32 16 28 16 37 ® www.imec.be ® Katrien.Marent@imec.be
Belgian success story: PROBA 2 satellite launched successfully with DELTATEC electronics on board ! ¢ p.3

Mr. Eddy Bertrem, Sales Manager Deltatec e Tel. +32 4 239 78 80 © Fax. +32 4 239 78 89 ¢ Mobile +32 473 30 02 83

www.deltatec.be ¢ e.bertrem@deltatec.be

AnSem demonstrates a wireless transceiver using energy harvesting ¢ p.4
Mr. Pierre Blondeau, Marketing & Sales Manager AnSem e Tel. +32 16 38 65 06 © Mobile +32 496 57 28 05
www.ansem.com e pierre.blondeau@ansem.com
Cochlear Ltd and NXP Semiconductors collaborate to enable Cochlear’s next generation Hearing Implant products ¢ p.4
Mr. Carl Van Himbeeck, General Manager Cochlear Technology Center Belgium © Tel. +32 15 36 28 11

www.cochlear.com e CVanHimbeeck@cochlear.be
Mr. Johan David, NXP Semiconductors Belgium ® Tel. +32 16 39 07 05 ® www.nxp.com ® j.david@nxp.com

“let the plow draw the line” ¢ p.6

DSP Valley and its members, Easics,
Essensium-Mind, /k/ Embedded Java
Solutions, Target Compiler Technologies
and tbp Electronics are looking forward
to meet you on booth 12-426.

For more information please contact
Filiep Vincent (+32 16 24 14 43 or filiep.
vincent@dspvalley.com).

Mrs. Dana Wolters, tbp electronics © Tel. +31 187 602 744 ¢ www.tbp.eu ¢ info@tbp.nl
Renewal of 1S013485:2003 medical certification ¢ p.8
Mr. Jos Schepers, Business Development Jabil Design Services © Tel. +32 11 30 24 03 © Fax +32 11 30 25 94
Mobile +32 479 47 94 98 ¢ www.jabil.com e Jos_Schepers@Jabil.com

20-year passion, not love at first sight ¢ p.8

Jan Decaluwe, Sigasi ® Tel. +32 485 06 18 93 e www.sigasi.com e jan.decaluwe@sigasi.com
Verum creates new partnerships with their ASD:Suite ¢ p.9
Mrs. Stéphanie Bakker, Communications Verum e Tel. +31 40 235 90 90 ® www.verum.com ® communications@verum.com

Embedded Corner ¢ p. 12

Mr. Filiep Vincent, DSP Valley ® Tel +32 16 24 14 43 » Fax +32 16 24 14 49
http://www.dspvalley.com e filiep.vincent@dspvalley.com
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