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AME

AME is an independent developer and manufacturer of high quality electronic products located in the top technological
region of the world (Brainport Eindhoven). Our goal is to create innovative products that exceed customer expectations. We
accomplish this by integrating product development and manufacturing and keeping a clear focus on the product and its
function. Driven by technology, we strive for the best solution combining the disciplines of electrical, mechanical, software
and industrial engineering. Through creativity, passion, ambition, motivation and a highly educated level of our employees
AME secures its goal of being a profitable company.

Join our teams
Driven to exceed expectations and to excel in creating innovative solutions, our team of experts in continuously looking for future best-

in-class colleagues within the technological disciplines of applied physics, electrical, mechanical, software and industrial engineering.

Career
If you are interested in working with a talented, ambitious and experienced team of professionals using the best tools available and
would like to work in a fast growing organization full of career opportunities then you are most welcome to apply for a job or take a look

at our opportunities by visiting our website.

Internships
AME is the ideal work environment to develop hands-on experience while completing your studies. You will be involved in challenging
real-world projects and work with experts from a multitude of technological disciplines. We invite you to get in touch with us to discuss

any internship openings.

Applied Micro Electronics “AME” B.V. WWW AM E N U
n [ ]

Esp 100 | 5633 AA Eindhoven | recruitment@ame.nu | +31 40 26 46 400
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Presidential note

It is the time for making plans again. Plans on how you are going

to pass you exams because you did not do enough planning yet,

plans on what you are going to do once these dreadful days are

over and you can start celebrating your summer holiday, and may-

be even plans on what you are going to do next year if you decide
to shake life up a little: a big project, a trip through exotic lands or
maybe a board year? Myself, I am planning for this to be one of the
last presidential notes I am going to write for the Vonk and that I

will be able to go throughout my days again without several calls

for ‘Bestuuuuhuuur ’aimed for me each day anymore.

With lots of to-be-graduates busy with
their bachelor’s and master’s projects,
I am already curious about all the new
discoveries we are going to see at the
end of this period (and also of course
in the Vonk!). I can still remember a
bachelor project last year which studied
the charisma of robots depending on
the amount of mistakes and apologies
the robot made. The surprising con-
clusion was that a robot which made a
mistake and then afterwards apologised,
was found more charismatic than a ro-
bot which did not make any mistakes at
all. Maybe this is why the board was so
likeable this year...

With these projects almost coming to a
close, we can also already start looking
forward to the projects that we are going
to see next year. A new symposium com-
mittee is being founded right now and
there are talks about setting up a natio-
nal workshop on the future of Electrical
Engineering. Furthermore Skitilla has
been very busy and is in the process of
convincing people to sign up for the
winter sports trip in February. And of
course the candidate board is very busy
with preparing themselves for the co-
ming year and accustoming themselves

with all the other boards.

‘ ‘ 34_3.indb 3

This afternoon I was talking to the to-
be-freshmen and they were looking en-
thusiastic towards the coming year. Busy
with looking for a room and celebrating
that they are finished with high school. T
am already looking forward to secing all
the fresh faces in the Kick-In this year.
It is a time for a some things to be fini-
shed and for making new plans. A time
for beginnings and endings so to say. A
time where I am hoping that our BBQ
was not badly planned and that the guy
in charge of the weather understands
that June is supposed be summer and
that he will be nice to us.

Ladies and gentlemen,

Op de koningin, op Scintilla!

Shing Long Lin,

President of the 86st board of ET.S.V.

Scintilla

Author: Shing Long Lin |

Shing Long Lin

President

year 34
edition 3
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Editorial

A bright new world

It is the little things in life that make
life beautiful. This morning the mag-
nificent new displays were installed.
Though I have no real source for this
information, I am sure that Scintilla’s
Operator Team did that especially for
the editorial team as a nice surprise. A
big thanks from the Vonk to the SOT
for that.

To our own dismay there were some is-
sues on getting some essential articles
for this edition of The Vonk. This led
to some major delays on the publica-
tion of this edition. To all the authors
that did deliver their articles in time,
our apologies. We are however proud
with the publication as is, but it may
happen that some articles may be a lit- @
tle outdated because of beforementi-
oned issues.

Despite that I would like to conclude
this editorial note with a fun fact. We
sincerely hope that you are still in pos-
sesion of the previous two editions of
this year’s vonk. When all editions are
published, you can put them together
and it the prints on the back cover will
form a nice text! We hope this will
look great in your book shelfs later and
thinks back on all the happy memories
from Scintilla!

And ofcourse, have a great time rea-
ding this edition of The Vonk!

JippeRr

PS. I personally think this edition’s
puuzle is awesome, I advice you all to
check it out and to try to claim that

pie!

22-9-2016 12:15:08 ‘ ‘
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News for the

electrical engineer

Set-up of a wireless
connection inside the
MST600 coater

Authors: Steven Gies, Martijn Schouten,
Tobias Feijten, Maurice Baveco [XUV-optics,
Jstudy tour]

As you may know a group of 23 Scintilla
members (SPOCK4) visited Canada
and the USA in May, 2016 for a study
tour. In order to fund this trip all par-
ticipants are working on so-called case
studies for various companies and re-
search chairs. The XUV Optics group
at the UT has played a big role in this
by offering SPOCK4 three assignments
to work on.

One of the case studies deals with the
set-up and testing of a wireless connecti-
on inside the MS1600 coater, one of the
machines XUV uses to produce high
precision optics. As shown in Figure 1
this large, hexagonal vacuum chamber
contains a rotating arm with at its end
a rotating substrate holder. The coater is

able to deposit thin optical layers onto
the substrate by means of a technique
called magnetron sputter deposition.

As a single production process may take

half a day, it would be useful if the pro-

“A single production
process may take half
a day”

duct in development can be checked
during production such that perhaps
modifications to the coating process can
be made in time. These measurements
can be done by placing a measurement
system inside the substrate holder. Ho-
wever, the measurements have to be
transferred outside of the coater which
is problematic due to the moving arm.

That is where the case starts. First, it
has been tested whether it is possible to
establish a wireless network inside the

'
spin rotation

main rotation

—

targets , \

- , i substrate

coater at all. Despite the various sour-
ces of interference a stable Wi-Fi con-
nection has been set up between two
antennac positioned on the floor of the
chamber. The next step is to send the
measurements from the substrate hol-
der. A tiny computer, battery packs and
other components have been selected,
small enough to fit inside a specially de-

“Despite the various
sources of interference
a stable Wi-Fi connec-

tion has been set up

between two anten-
nae positioned on the
floor of the chamber.”

signed, vacuum sealed substrate holder.
Currently this substrate holder is in pro-
duction, after which the next round of
testing can start!

Figure 1: Layout principle of the MS1600, including magnetrons (targets).

n year 34
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LEO Robotics conference huge success.

Author: Alex van Geldrop [RAM]

On April 21, LEO hosted its first annual congress. As a partnership between the University of Twente, Saxion and local indus-
try, LEO aims to improve collaboration and business activities surrounding robotics. With speakers varying from Vanessa Evers
to Stefano Stramigioli and from the mayor from Enschede to Martin van den Heuvel from Shell, it was an interesting program
with lots of inspiring examples. Over 15 organization were also present in the DesignLab with 35 robots or robotic applications,
like the ones in the picture shown below. The congress was also the place for the first KIVI / LEO bachelor award. The prize was
€1.000 for the student with the best bachelorthesis on robotics. For more information:

hetp://www.leorobotics.eu/congress

year 34
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MRI-compatible
pbiopsy robots

“We need something new. Accurate, smart, efficient. A better de-
vice for MRI-guided breast biopsy.” “Hey, what about a biopsy
robot? We will make it!”. What started three years ago as small
talk in South Korea between a Dutch entrepreneur and a professor
with Italian accent, has now emerged as one of the largest projects
at the group of Robotics and Mechatronics (RaM). The labs on the
third floor in Carré are full of activity on medical robots moving
needles around, worked on by enthusiastic teams of students and
researchers.

When a suspicious lesion is found with
a size of maybe Smm, a biopsy may be

needed for histological pathology as-

“how do you get
the tip of the needle
exactly at the target

location?”

Clinical problem

Besides regular mammography, wo-
men with e.g. genetic susceptibility for

breast cancer increasingly undergo ad-
ditional MRI screening. MRI has the
major advantage that it is more sensitive
than palpation, ultrasound and X-rays.

year 34
edition 3
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sessment. This is done by targeting the
lesion with a biopsy needle, which has
a small notch near the tip over which

a cannula slides, cutting away a piece

Vincent Groenhuis

of tissue. The question is now: how do
you get the tip of the needle exactly at
the target location? Existing manual
procedures for MRI-guided biopsy are
inaccurate and inefficient: the needle is
inserted blindly using a mechanical grid
for guidance; a lot of tissue is removed
to get a fair chance of sampling the les-
ion which is uncomfortable. Also, aspi-
ration and needle-tissue interaction may
displace the lesion, missing the target
altogether, causing delays and possibly
a false negative biopsy. So the question
is: how can we make a better device to
get the tip of the needle at the (X)Y,Z)

position of the lesion with millimeter

accuracy?

22-9-2016 12:15:25 ‘ ‘
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Linear stepper motor force measurements
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At RaM, we take two different approa-
ches on the problem. The first approach,
MRI-compatible robotics, deals about  the MRI scanner, with a needle as
robots that are placed inside the MRI  end-effector. Make a scan of the pa-
scanner, manipulating a needle towards  tient, locate the suspicious lesion and
the target. The second approach, MU-
RAB, is based on a robotic arm placed

outside the MRI room, on which an ”Big chance that the
i?telligcnt ultrasound probe with tac- robot strikes ri g ht
tile sensor, camera and needle holder are )
@ mounted. through the patient as ®

a loose cannon!”

MRI-compatible robo-

fics extract its coordinates, and let the ro-
bot move towards the given (X.Y,Z)

It looks so easy: place a robot arm dri-  position from the desired angle. Well?
ven by common servo motors inside  Big chance that the robot strikes right

Cylinder wall

Motor housing

year 34 n
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through the patient as a loose cannon!

A MRI scanner has a very strong mag-
netic field: 1.5 or 3 Tesla is common in
hospitals, and here at the UT we have a
small-but-cosy one of 0.25 Tesla which
already exerts considerable forces and
torques on ferromagnetic objects near-
by. And even when an electric device is
non-ferromagnetic (e.g. a digital camera
with plastic housing), it easily goes on
tilt when making small movements, due
to the currents induced by the changing
magnetic field. The worst part is that

“The worst part is that
the MRI scans also
suffer a lot from small
electric signals”

the MRI scans also suffer a lot from
small electric signals, so that’s why the
scanner itself is always fenced off by a
room-sized Faraday’s cage. (I wonder if
it is a good idea to write in an electrical
engineering magazine that you cannot
use electricity for your robot?) So, how

do we proceed? The Twente answer: a
fully plastic robot, driven by pneuma-
tics, controlled by electric valves outside
the cage! Plastic and air have zero influ-
ence on the magnetic field. OK, we are
not the first to come up with this idea,
but we are trying to become really good
at it. Ambitious, or realistic? Let’s see!

Stormram and McRo-
Dot

My graduation project in 2014 resulted
in the Stormram 1 robot. It is driven by
pneumatic linear stepper motors, which
are constructed from laser-cut Delrin

parts. Held together by nylon screws,
the housing contains cavities in which

rectangular beam-shaped pistons can
slide back and forth, pressing against
a rack: the rapid-prototyped plastic
stepper motor is born. Six of them,
combined with 3D printed ball joints,
form a Stewart platform on which a se-
venth actuator is placed for driving the
needle forward. The 7 DOF assembly
is controlled by a manually-operated,

m year 34
edition 3
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DC motor driven pneumatic valve ma-
nifold. The resulting robot performed
quite well, it is only a bit bulky in size
(30 centimeters). So, in the next version
(Stormram 2) the stepper motors were
miniaturized and embedded inside the
ball joints, which resulted in a much
more compact robot of 15 centimeters
in size with five degrees of freedom.
The third generation, Stormram 3, has

additional improvements such as smal-
ler steps to increase accuracy, and al-
most complete elimination of backlash
by switching from ball to pin joints.
Also, the needle piercing actuator was
made much more powerful thanks to
the development of a fully 3D printed
four-phase miniature stepper motor,
called T-49. Measurements show that
the T-49 motor is capable of delivering
70N of force at 3.0 bar pressure, thanks
to its 200mm?2 cylinder cross-sectional
arca, while the ‘Blue’ motor only de-
livers 20N at 4.3 bar pressure with its
60mm”2 cylinder cross-sectional area.

Besides linear stepper motors, our group
also develops rotational motors with

22-9-2016 12:15:51 ‘ ‘



which we drive parallel manipulators
with various kinematic configurations.
Of course, almost all parts of these ro-
bots are also produced with our own five
3D printers and/or laser-cutter. Also,
we are busy programming computer-
controlled valve manifolds, in order to
steer the different robots autonomously
to a given (X,Y,Z) location or teleopera-
te using a 6D joystick. Which could be
done with feedforward control (coun-
ting steps in each stepper motor), or by
feedback (near-realtime analyzing MRI
scans).

MURAB

When you place a robot arm outside
the MRI scanner, the lesion we have to
target is invisible. Ultrasound visualizes
surrounding structures, but not the les-
ion itself (otherwise you could just do
a relatively simple ultrasound-guided
biopsy procedure). But if we overlay
realtime ultrasound with existing MRI
scans, could we project and track the
lesion realtime on the ultrasound scans?
This is the underlying idea of the “MRI
and Ultrasound Robotic Assisted Bio-
psy” (MURAB) project, in which diffe-
rent European universities, clinical and
business partners participate. In order to
overlay MRI and ultrasound images cor-
rectly, you have to register scans an take
care of possible deformations of soft tis-
sue in multiple dimensions. An elasto-
graphic model is needed for this, which
will be measured by the robot arm and
its arsenal of sensors. The merging of
MRI, ultrasound, camera images and
elastography together is a die-hard chal-
lenge for which we have the following
name: “Tissue Active SLAM”.

Safety and conclusion

Oops, a programming error in the soft-
ware: patient killed by robot?! Safety
is also very important: how to prevent
that the robot arm moves right through

the patient? Variable compliance is fre-
quently called in our group: joints dri-
ven by variable stiffness actuators have
a level of compliance which makes it
behave more like human joints, making
them inherently more safe. This way,
instead of being fenced off, robots can
undergo close interaction with people.
Whether this is actually a desirable de-
velopment or not is an everlasting dis-
cussion: wouldn’t the radiologist prefer
to keep performing biopsies by hand,
and keep robots in factories? Here at
RaM we are do not worry about such
questions: the students and researchers
are unleashing their limitless creativity
on awesome designs, and meanwhile
our professor enthusiastically tells about
all the developments, from here to Sou-
th Korea.

Video:

MURAB:
https://youtu.be/txslkCWxX8Bo
Stormram 3:

hetps://youtu.be/u6DHGIx-fFU

References:

V. Groenhuis and S. Stramigioli, “Laser-
Cutting Pneumatics,” in IEEE/ASME
Transactions on Mechatronics, vol. 21,
no. 3, pp. 1604-1611, June 2016.

(just google for Laser Pneumatics)

V. Groenhuis, J. Veltman, S. Stramigioli,
“Stormram 2: A MRI-Compatible Ro-
botic System for Breast Biopsy,” in Pro-
ceedings of the 9th Hamlyn Symposium
on Medical Robotics, 25-28 June 2016,
London, United Kingdom, pp. 52-53.
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Advertorial: Thales

“As a student your big-
gest fear is that your
graduation research
ends op somewhere

in a drawer. At Thales

you are truly taken se-
riously and they have
confidence in you.
Thus, my recommen-
dation regarding new
method for process
costing will be imple-
mented in 2016”

Judie Ibrahim,

Aviation Studies Student,

“When I was looking for an intern-
ship I wrote to many companies, three
of which presented me with an offer.
I chose Thales because it is a company
with an international focus, exporting
more than 85%. During my internship
at Thales I was involved in analysing
the process costing method, looking for
ways to improve this. Since I am mainly
involved with technology at Aviation
Studies, I particularly wanted an intern-
ship that gave me the opportunity to

work with management processes. The
subject of the assignment with Thales
was unknown to me, but that was exact-
Ly why I was keen to start and I saw it as
a challenge.

Amsterdam University of Professional Education, aged 23

year 34
edition 3
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Author: Thales
THALES

Together ¢ Safer ¢ Everywhere

I believe that with genuine interest you
can master the theory. When I started
work at Thales I was surprised by the
open corporate culture. You can talk to
anyone and they make time for you to
give you support. If you take the initia-
tive, there are many opportunities. After
having Business Administration at the
University of Amsterdam in Septem-
ber. I Business Administration at the
University of Amsterdam in Septem-
ber. I think that the combination of a
Bachelor’s degree in engineering and a
Master’s degree in Business helps you
find solutions looking through two dif-
ferent spectacles. I stay in touch with my
superviser and I hope that i will be able
to work at Thales once I have my mas-
ters degree”

22-9-2016 12:15:58 ‘ ‘
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“When I was still studying, I was already
secking employment. I was ooking for
a technical company with an interes-
ting product where could make use of
my physics background. At the Beta
Business Fair [Beta Bedrijven Beurs]
in Nijmegen I had a conversation with
a recruiter from Thales. She invited me
to their head office to discuss the oppor-
tunities at Thales. One of the vacancies
stood out right away, namely the posi-
tion of Trial Conductor. I applied for
this position and after a few interviews
they hired me. Meanwhile, I have been
working at Thales for a few months and
am enjoying it very much. As the Trial
Conductor I constantly build on the
knowledge gained during my studies. I
will regularly go abroad as part of a team
to test our naval radar systems. At sea we

Annelot Schuring

Graduated in Physics, Radboud University Nijmegen

Aged 24

show the client that our system is indeed

as good as promised in the contract. We
do this through various scenarios. For
example, we have an F-16 fly in to see
when the redar detects it first. While
Iwas applying for jobs I also received an
offer from another technical company,
but the good atmosphere at thales was
decisive for me. People here are very
helpful and take the time to explain so-
mething. Thales certainly lives op to the
image I had of it: a high-tech company

with a pleasant working enviroment.”

“As the Trial Conduc-
tor | constantly build
on the knowledge
gained during my
studies. | will regularly
go abroud as part of a
team to test our naval
radar systems.”

Looking for a job, internship or graduation assignment?

Start your career at Thales! www.thalesgroup.com/nl

‘ ‘ 34_3.indb 13
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Moteq

Re-en

ginee-

ring Challenge

This year the Scrapheap Challenge was renamed to the Moteq Re-
engineering Challenge. As you might have guessed, Moteq spon-
sored the challenge this year, and supplied a nice donation, hats,
and customized apple juice. This year’s challenge was a tough one:
robot soccer. In a field of around 5 by 3 meters the teams had to
compete against each other for eternal fame.

For those who somehow haven’t heard
of this magnificent event: the Scrap-
heap Challenge is organized each year
by Scintilla. Teams of 3 to 6 participants
get an assignment to build something
out of scrap which is found on a heap,
much like the TV show with the same
name. After about 2 days of building
the contraptions of the teams are tested
against cach other to find which team
performed best.

year 34
edition 3
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The challenge started on Friday, where
the twelve teams were given the assig-
nment, brainstormed on the different
options, and found loopholes around
every single rule made by the organiza-
tion. The list of rules had to be nearly
doubled to keep the teams from evading
them. As you might know, the most cre-
ative ideas are found under the influence
of alcohol. Therefore some teams nee-
ded explaining you couldn’t shoot darts

Authors: Nahuel Manterola, Tom Vacke

MOTEQI(\®
RE:ENGINEERING
CHAI'ENCE

or water at the opponent, or destroy the
ball intentionally. Another team luckily
did not go through with their plan to
bringa 3D printer.

“Build a robot that
can play soccer out
of scrap parts, in two
days”

On Saturday we started carly. The
Westzaal opened at 8:30, and the heap
was stormed at 9 oclock. All teams
got out alive, heavily bruised, but car-
rying various kinds of scrap: printers,
tv screens, fans, and many other pieces
of broken junk. Every piece of scrap was
torn apart, in hopes of finding working
transistors, capacitors, or even a micro-
controller. After a day of hard work, the
teams were forced out of the Westzaal at
21:30 to enjoy a beer in the Abscint.

Sunday was another early day, since the
teams needed all the time they could get
to finish their contraptions. After some
pizza the matches started. The matches
lasted 2.5 minutes each, unless one of

22-9-2016 12:16:08 ‘ ‘



the teams scored 3 goals before reaching
the time limit. The randomly chosen
pools turned out to be quite unfair, ha-
ving one pool with two motionless cars,
and one with three great contraptions.
As most years, the teams had very cre-
ative solutions. Cars with grabbing
arms, kicking feet, one with a sucking
fan to pull the ball in, and the winner
of the originality prize: The Fanboy. In
contrast to the other contraptions this
device had no wheels, and worked pu-
rely by blowing the ball in the right di-
rection with a sophisticated air cannon.
Sadly the cannon was no match for So-
lar Team Drenthe in the semi final, and
had to leave the race. The grand final was
played between the Solar Team Drenthe
and Huize Swaffelaer. After an exciting
match Solar Team Drenthe scored the
deciding goal in overtime, ensuring a
3-2 victory.

“The most creative
ideas are found under
the influence of alco-
hol”

In case you're wondering why the So-
lar Team won, here’s an explanation by
Tom Vocke:

“Build a robor that can play soccer” At
Sorst sight, that sounds like a tough chal-

lenge, especially when you add “out of
scrap parts, in two days’ However with
Jfour former solarteam electrical engineers
and two former solarteam mechanics,
anything is possible. We gave it our best,
and built the 21 R.O.B.O.T. (Explana-
tion pending...).

With unique features like matched
(hand-picked and meticulously construc-
ted) geared-reduction for the wheels, two-
player remote controls to reduce multitas-
king, a lightweight actuator that launches
the ball into warp speed, and an even
more light-weight ball guide to be able to
manenver the ball around opponents we
knew we had a good chance of winning.
Although the ball never quite achieved
the intended warp-speed, it turned out

‘ ‘ 34_3.indb 15

the reduction (more torque, less speed)
helped greatly during the matches, as we
were able to push other teams past the
goal-line robot and-all.

Also, from past experiences, we knew pre-
paration is everything. We gave our dri-
vers the training the needed and showed

“The ball never quite
achieved the intended
warp-speed..”

that ultimately the greatest weapon in a
robot soccer match is a good TEAM!

It was a great event this year, and of
course well be back to defend our title in
the 2017 challenge!

Afterwards the final there was beer,
cither to drown your sorrows, or to ce-
lebrate victory. Both the winner of the
originality prize and the winner of the
grand final received an award and some
specialty beer.

I'd like to thank all the participants for
their great sportsmanship, and I hope
to see you all back next year! In face, if
you would like to organize the challenge
next year, the committee still has to be
formed, so this is your chance to apply
by sending an email to:
scrapheap@scintilla.utwente.nl

year 34
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Racing and testing
the H2.Zero

Green Team Twente is a student team which develops and builds a
fuel-efficient hydrogen car. They have been competing in interna-
tional competitions for fuel-efficiency since 2011. This year, they
competed in France at the EducEco, to test the performance of the
H2.Zero in preparation of the Shell Eco-marathon.

The challenge

The EducEco challenge is an efficiency-
oriented race organized since 2009 by a
French association. This year, the race
was held in Valenciennes. This race does
not receive a lot of coverage by the press,
since it is greatly overshadowed by Euro-
pe’s biggest fuel-efficiency race, the Shell
Eco-marathon. Nevertheless, the race is
still a full-scale event. Over 70 teams
participated, including 4 foreign teams

Green team team Photo.
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from Germany, Poland and of course,
the Netherlands.

The track

The organization of the EducEco have
stepped up their game this year in terms
of track safety. This was probably due to
an incident which happened last year,
where a prototype vehicle hit a curb and
flipped over. This year the entire track

-

Author: Friso v. d. Boom |
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was guarded by red and white road bar-
riers. Even though there were multiple
incidents where teams overshot a cor-
ner, nobody sustained an injury.

The total distance driven to complete
the race is slightly less than the teams
will have to complete in London. The
inclines are also not as long as they will
be in London, and the average speed
teams have to reach was set at 22 km/h
instead of 25. All in all, this track pre-
sented the teams with a nice challenge,
which can be used as an intermediate
step to prepare the teams and their cars
for the challenges of the Eco-marathon.

Our goal

This corresponds rather nicely with the
goal we set out to complete. To clarify,
we did not enter this race to win, and
the publicity was also not our main pri-
ority. This event was a chance for us to
test the H2.Zero in a full scale racing
simulation. This was valuable to us since
it greatly increases our chances of com-
pleting an attempt in London. Actually
setting a result may seem trivial, but this
is more difficult than it may seem. This

22-9-2016 12:16:20 ‘ ‘



Green team car

is painfully apparent when looking at
the results from Green Team Twente at
the Eco-marathon in 2014 and 2015,
when we were unable to get a place on
the scoreboard. This is the reason we are
so determined to set a result this year,
even if that means some efficiency will
be lost to achieve a more robust system.
The single most important aspect of
building a robust system is having tested
the system in practice, which is why this
race was such a great opportunity for us.

“The H2.Zero set a
result with a result of
621 km on the energy
equivalent of a liter
petrol.”

We raced with off-the-shelf motor con-
trollers and boost converter. This meant
we had bigger clectrical losses in these
components, but also that there was no
regenerative braking. Furthermore, the
boost converter offered much less con-
trollability over the current draw from
the fuel cell, which meant we were not
able to make optimal use of our buffer.
This resulted in a pretty dramatic decre-
ase in the average efficiency of the fuel
cell. These off-the-shelf solutions are ob-
viously less than ideal, but they enable
the racing and testing of the H2.Zero
before the custom boost converter and

‘ ‘ 34_3.indb 17

motor controllers are operational.
Racing the H2.Zero

Aside from testing the car itself, the
EducEco also presented the team with
a very useful practice exercise. After all,
most of the team members have never
experienced these races, which can lead
to stressful situations that could be fore-
seen or even avoided. This is especially
true for the drivers. Since the results of
this race was not essential to the team, it
presented our back-up driver with a nice
opportunity to learn the behavior of the
car and to get used to driving around a
track with other vehicles.

At the start of the race, the team was dis-
tributed over different points along the
track. Two people were stationed near
the start, they were responsible for kee-
ping track of the average speed and hy-
permiling (a fancy word for energy-effi-
cient driving). Whilst one kept constant
track of the location of the position of
the car, the other one was responsible
for the communications with the driver.
Communication was done via walkie-
talkie. Team members spread around
the track helped determine the location
of the car, were on the lookout for other
vehicles and sometimes helped deter-
mine the optimal line through a corner.

After two successful attempts, the
H2.Zero set a result with a result of 621

km on the energy equivalent of a liter

petrol. This result was good enough
for second place in the urban concept
hydrogen category at the EducEco. Alt-
hough this result is quite impressive in
and ofitself, the competition set a result
of 1205 km per liter. This was of little
surprise to us, and we were nothing
short of thrilled with the result that we
set.

Looking ahead

After having learned a lot from the
EducEco, the team set out to improve
the H2.Zero to compete for first place
at the Eco-marathon. In the five weeks
in between the two races, work will
continue on the custom motor con-
trollers and boost converter, whilst the
mechanical engineers keep working on
improving the efficiency of the gearbox
and the brake pedal. Having a working
car helps a great deal in testing these sys-
tems. This will enable us to work toward
the Eco-marathon in the upcoming
weeks.

And after the Eco-marathon the tran-
sition into the new team starts. If this
team sounds like a project you might
want to participate in, or if you're just
interested in the developments of the

“This event was a
chance for us to test
the H2.Zero in a full
scale racing simula-

tion.”

team, you can keep up to date with our
Facebook  (facebook.com/greenteam-
twente) or website (greenteamtwente.
nl) for more information. You can also
contact us directly by mailing info@
greenteamtwente.nl. Alternatively, you
can talk to one of our team members
which are easily recognizable by their
fashionable red jackets.
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Little sensors,

Impact

6.3 million, that is the estimated number of people who have Par-
kinson’s disease worldwide. As Parkinson’s can have many dif-
ferent symptoms, many patients have to deal with what is called
Freezing of Gait’ (FoG). It is sometimes described by people with
Parkinson’s as feeling like their feet are glued to the ground. In
literature it’s defined as a brief, episodic absence or marked re-
duction of forward progression of the feet despite the intention
to walk. If you now still cannot imagine what it is like you should
really check out the links of the videos I added. Due to these gait
disturbances patients have a higher risk of falling, they will lose
their capability to be independent and all of this will result in a sig-
nificant impairment of the patients’ quality of life. It really sounds
terrible but what can we, technical people, do to help them? Of
course! We add some electronics: a couple of sensors (or is just one
enough?), a pair of smartglasses and a smart algorithm to make it
all work. My job in this master assignment, at the group of Bio-
medical Signals and Systems (BSS), is to make it all work, or, to
design the smart algorithm.

Parkinson and FoG

Parkinson’s disease (PD) is a chronic,
neurodegenerative disease in which the
degeneration of dopaminergic neurons
of the substantia nigra (part of the basal
ganglia) leads to a characteristic motor
dysfunction. The main task of the basal
ganglia is to suppress unwanted move-
ments and prepare upper motor neuron
circuits for the initiation of movements.
The reason for degeneration of the neu-
rons in PD is not known yet. It leads to
a diminished ability of the basal ganglia

to control the thalamic output to the
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cortex. Therefore PD patients can expe-
rience e.g. tremor, bradykinesia, akine-
sia, rigidity of the extremities and neck
or different kinds of gait disturbances.
Freezing of gait is one of these gait dis-
turbances and occurs when initiating
gait, turning or walking through narrow
passages. It is not only dependent on
dopamine level but also on variations
in sensory and cognitive input and on
changes in motor task requirements.

Due to the different aspects contribu-

huge

Author: Anja van Gestel

ting to FoG appearances it can be hard
to elicit FoG in a clinical environment.
FoG usually affects PD patients with a
high disease severity and long discase
duration. Patients commonly get me-
dication (e.g. Levodopa) to reduce PD
symptoms but FoG often appears to be

“FoG usually affects PD
patients with a high
disease severity and

long disease duration.”

resistant to such treatments. So, medica-
tion does not really help these patients
overcome FoG. Therefore, we have to
search for other methods or tricks which
maybe can improve these people’s lifes.
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Gait Marrow
initiation passage
Visual and auditory
cues

One trick is to place your foot on the
ground in front of the patient (visual
cue!) and tell him/her to step over it.
Another trick is to walk in the rhythm
ofabeat or song (rthythmic cue!). Earlier
studies showed that rhythmic sounds or
visual cues can indeed shorten the dura-

“Earlier studies sho-
wed that rhythmic
sounds or visual cues
can indeed shorten
the duration of FoG
episodes and help pa-
tients resume walking.”

tion of FoG episodes and help patients
resume walking. However, continuous
cueing (placing your foot for every step
of the patient or, listening to the same
beat all day) would be very intrusive. It
is thought that the habituation effect
would reduce the effect of the cueing.
A research group in Austria indeed sho-
wed that on-demand cueing, i.e. provisi-
oning the patient with cues when free-
zing actually occurs, is more effective
to reduce the duration of the freezing
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around tasking

episodes than continuous cueing. These
two findings, gait improvement due
to cues and the benefits of on-demand
cueing, lead to the idea to unite Parkin-
son patients with smartglasses!

Smartglasses for Par-
Kinson patients - the
idea & my goal

The idea is to give the patients visual
and/or auditory cues via the smartglas-
ses the moment they need them. Sounds
doable, but how do the smartglasses as-

“how do the smartglas-
ses assess when the
cues are necessary?”

sess when the cues are necessary? The
moment of necessity to receive cues is
preferably before the patients experience
a FoG episode, so the episode could be
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Classifier

Floer

Regressor

new sample
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prevented. Therefore the system we are
going to make has to predict upcoming
episodes rather than detect them (pre-
vious work in this field mainly focused
on detection of FoG), ideally would be
1 or 2 seconds before the episode. The
system will use machine learning tech-
niques and data obtained by sensors (ac-
celerometers/gyroscopes in one) placed
on the patient’s body to decide when to

“The challenge is to
design an algorithm
which needs a minimal
amount of sensors and
still be sensitive and
specific enough.”

give cues. To accomplish this the algo-
rithm has to assign the sensor data to
one of the three classes; FoG, no FoG
or pre-FoG. Where FoG represents the
patient having a FoG episode, no FoG
represents not having one and pre-FoG
is defined as a certain period before
having a FoG episode. The challenge is
to design an algorithm which needs a
minimal amount of sensors and still be
sensitive and specific enough.

year 34
edition 3
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Real experiments!

You could maybe have “completed”
this assignment by just quickly placing
yourself behind your computer and start
programming like crazy using online
FoG databases. But, if you don’t even
know what a FoG episode looks like,
how it’s so different between patients
and what these people actually need,
you will never make the perfect algori-
thm. So, learn where your data is for and
where it’s from. Ofcourse I also started
programming in Matlab using an online
database (Daphnet), but only to make
the first steps. I got the extraordinary
opportunity to assist a PhD student in
experiments with Parkinson patients to
collect data where I know everything
about.

Every patient gets 17 sensors (wireless
motion trackers made by Xsens) at-
tached to their body. Then they have
to complete different kinds of walking
tasks (trials); either walking through
a hallway, with in the middle a narrow
passage, for 15m with three stops in
between, or with three times turning on
the spot, or without a task in between.
These tasks are supposed to elicit FoG
cpisodes, because they are needed to

:

it’s a cat!

3 years old

learn the algorithm what FoG episodes
are like. I think working with patients is
really exciting, motivating and satisfying
(if everything goes according to plan)!
So collecting data is one side of the job,
while the other side looks like Matlab, a
lot of Matlab...

A little more in-depth

Machine learning is building algorithms
that allow computers to learn to per-
form tasks from data instead of being
explicitly programmed, its a subfield
within Artificial Intelligence. It’s already
extensively used for applications in the
categories image processing, text analy-
sis, video games & robotics, and for data
mining. Data mining is the process of
discovering patterns or making predic-
tion from data, which is what we’ll have
to do.

There are two sorts of machine learning
algorithms, supervised and unsuper-
vised learning. Unsupervised learning is
meant for finding hidden structures in
unlabeled data, but because we already
know what we are looking for (FoG,
no FoG or pre-FoG) we are not going
to use unsupervised learning. With su-
pervised learning the algorithm uses a
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known set of input data and known (la-
beled) responses to the data to build a
predictor model that generates reasona-

“So collecting data is
one side of the job,
while the other side
looks like Matlab, a lot
of Matlab...”

ble predictions for the response to new
data. Within supervised learning again
there are different types of algorithms,
there’s classification and  regression.
Classification is used when the output
value belongs to a discrete and finite set
ori.e. toacertain class, e.g. is this picture
a cat or not? On the other hand, regres-
sion belongs to the problems where the
output value is continuous, e.g. how old
is this cat?

For the question ‘is this a FoG, no FoG
or pre-FoG’ a classification method is
going to be perfect. The data of a trial is
split in windows to be able to look at the
behavior of the signal over small time
periods. The sensors record data with a
sample rate of 1000 Hz, let ‘s assume the
window-size used is 1 second and the
time of the experiment is 45 minutes.
The raw accelerometer data of one trial
will be split in 45x60 = 2700 windows
and the input data will look like:

¥ e RIDDDXZ 700‘

To be able to learn the algorithm some-
thing we have to know which windows
contain a FoG episode. This means, for
data to be useful for classification it has
to be labelled. The golden standard for
this is to let a neurologist (or someone
trained in working with Parkinson pa-
tients) label the data, that’s why the
whole experiment is recorded with vi-
deo cameras. The annotation for this

‘ ‘ 34_3.indb 23

example contains 0%, 1’s and 2’s repre-
senting the three classes, giving the vec-
tor:

yE [R2700x1

The algorithm could now be trained
with the raw accelerometer data x and
annotations y, but it’s very likely that
other features of the signal can provide
much more (additional) information.
An example of an input feature could
for instance be the variance (per win-
dow) of the acceleration of a certain
sensor and axis, which results in:

x € R1X2700

Choosing which features best represent
the training examples is an important

“Choosing which
features best represent
the training examples
is an important part of
machine learning. “

part of machine learning.

We could use a linear function to pre-
dict an output when given new data,
but this can result in values higher than
1 and lower than 0. For classification
you want the classifier to output values
between 0 and 1 and that’s why the lo-
gistic function is often used to represent

a hypothesis.

1

he() = oo

To use this hypothesis for multiclass
(more than 2) classification problems
the so called one versus all method can
be used. Which means training a logistic
classifier h,¥ (x) for each class i to pre-
dict the probability that y=i. And then
on a new input x, to make a prediction,
the class i that maximizes the probabi-

lity that h,l” (x)=1 should be picked.
The performance of the algorithm can
be tested by providing it with a set
which is not present in the training data,
x_test, and comparing the by the algori-
thm calculated prediction, Vo with the
real annotations, y,__. All in all, it is a lot
of Matlab, but it is amazing!

That's the rush!

In the end it would be awesome if the
patient could clip on just one sensor,
then a pre-trained algorithm predicts in
real-time the chances of getting a FoG
episode. And just before getting one the
patient is provided with cues via his/her
smartglasses and he/she can without
troubles happily continue with his/her
daily routine. The idea of making this
work and the motivation from working
with enthusiastic patients is what makes
it so rewarding.

References & Videos:

This video shows how visual cues can af-
fect a Parkinson patient:
https://fwww.youtube.com/watch?v=jOuw3S-
TuPw

Really suprising to see this patient cy-
cling:

https://www.youtube.com/
watch?v=aaY3¢z5t/Sk

The sensors used are made by Xsens:
https://www.xsens.com/

The smartglasses prototype, showing vi-
sual cues to the patient, used are made
by Cinoptics:

http://cinoptics.com/
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Study tour

Beyond Frontiers

In May of this year, a group of 23 student left for a three-week long
study tour to Canada and the United States. Many companies and
universities were visited, but luckily there was also plenty of time
for other fun activities. However, this trip would not have been

possible without some hard work.

It all started in January of 2015, when
the list of participants was announced.
After everyone was divided over the
four sub-committees  (acquisition,
admin, graphics and travel) the work
could start.

“In May of this year,
the long awaited mo-
ment was finally there”

“Beyond Frontiers” was chosen as the
name for the study tour. The graphics
committee designed a company bro-
chure. Armed with this brochure the

acquisition committee could start to ap-
proach companies to offer our electrical
engineering expertise in the form of case
studies. All participants worked hard
during the case study weekends and in
their spare time in order to finish the
case studies. When it became clear that
there would be enough funds available,
the travel committee could start boo-

king hotels.

It was more than a year of hard work,
but in May of this year, the long awai-
ted moment was finally there. Every-
body packed their suitcases (or only one
small backpack, in one case) and flew
to Toronto. Because almost everyone
arrived at least a day before the official

Niagara Falls
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The quickest way to dry a towel

start of the study tour, it was chosen
to all sleep in the same hostel for these
nights. It was only a small hostel, so sud-
denly it was populated with almost ex-
clusively Dutch people.

On Sunday the first of May, the study
tour officially started. After drying some
wet towels between two flatirons, and
checking-in at the hostel for the coming
week, it was time to explore Toronto.

Toronto is an impressive city with many
skyscrapers. However, with its location
at Lake Ontario, there were also some
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At the Blue Jays game

beautiful views. One of the more nota-
ble companies that was visited in Toron-
to was Upverter. A small startup com-
pany, located in a regular house, with
only a few employees and one very large
dog. The visit consisted of grabbing a
beer and some snacks, while the founder
talked about his company. The visit was
continued at the “conference room”; the
patio of a nearby bar. Other companies
that were visited in the area of Toronto
were Cisco/Waterfront, Xerox, SNC
Lavalin and Teledyne Dalsa. The Uni-
versity of Waterloo and the University
of Toronto were also visited.

One of the evenings in Toronto was fil-
led with a baseball game of the Toronto
Blue Jays. It was surprising how long one
baseball game could take. But luckily, af-
ter 3 hours and 25 minutes, the Toronto
Blue Jays won from the Texas Rangers
with 3-1.

On the last evening in Toronto, one
of the biggest tourist attractions of the
area was visited: the Niagara Falls. The
largest one of the three falls, the Horses-
hoe Falls, are about 790 meter wide and
drop 57 meter. There was a great view
on the three falls, as well as the firework
show, from the boat tour.

After this outing, the end of the first

‘ ‘ 34_3.indb 25

week was already in sight, and it was
time to leave Canada and fly to Los
Angeles. The hostel in Toronto was
swapped for a hotel with pool in sunny
Laguna Hills. The Sunday was used for
sightseeing in Venice Beach.

On Monday, Thales was visited. Most
people will know Thales as the defense
company with a location in Hengelo.
However, the section of Thales that was
located in California has a completely
different focus; it creates in-flight en-
tertainment systems. It was interesting

to see what the future of in-flight enter-
tainment has to offer.

Other companies that were visited in
the area of Los Angeles were MaxLinear,
Broadcom, EPC and Cymer. Cymer
is the company that makes EUV light
sources for the newest ASML machines.

“Going to a shooting
range, driving quads
through the sand
dunes, watching elep-
hant seals and visiting
Santa Cruz”

One day was spent sightseeing in Los
Angeles. The two most important tou-
rist attractions were the Walk of Fame,
and the well-known Hollywood sign.

While traveling northwards, the Uni-
versity of California Santa Barbara and
Sonos were visited in Santa Barbara.
Santa Barbara was also the location for
the study tour cantus. This cantus was
held at beer pong tables, surrounded by
very confused Americans.

The conference room of Upverter

®
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Company visit at Xerox

The next few days were spend driving to-
wards San Francisco, while also going to
a shooting range, driving quads through
the sand dunes, watching elephant seals
and visiting Santa Cruz.

In the area of Silicon Valley, Gainspeed
was visisted. One of their employees
used to be a board member of Scintilla.
Other companies that were visited are

i

34_3indb 26

Cisco, Dialog and Xsens. Xsens is a suc-
cessful start-up company from the Uni-
versity of Twente.

The Thursday of the third, and already
final, week of the study tour was spent in
an amusement park called “Great Ame-
rica”. This park does justice to its name,
as right before the park opened, the na-

tional anthem of the United States was

played for all the people waiting in line.

All good things must come to an end,
and this was no different for the study
tour. Luckily not before the last day was
spent visiting Alcatraz, and going on a
fancy dinner cruise on the bay of San
Francisco. It was the perfect evening to
end the amazing three weeks spent in
Canada and the United States.

Overall, this study tour was a great ex-
perience. A lot of interesting companies
and universities were visited. It was nice
to see the latest developments in tech-
nology, while also learning a lot about
the cultural differences between the Ne-
therlands and Northern America.

If you are interested in visiting a faraway
location while also learning a lot of new
interesting things about technology, it
can be greatly recommended to join the
next study tour. We would like to thank
the UFonds for helping to make this
trip possible.
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Module 11:
Electronic Systems
Design

The people at the Vonk asked me if I could tell something about
module 11. Sure, and my first thought was to copy the module ma-
nual here, because that would explain everything at once, right?
On the other hand, people will read the module manual anyway at
some point (right?), so I decided to use this space here to give you
my personal story about module 11. So don’t believe everything or

anything ’'m about to tell here.

A little over a year ago, module 11 was
still largely undefined. We had some
wild ideas in the beginning, but soon
enough reality started to kick in. You
had to have these ‘motivations’ to do so-
mething. Damn, that’s what we always
ask from the students, too, so we'd bet-
ter do the right thing. Let’s see, there’s
this university wide guideline that we
should incorporate 10EC of reflection
on technology in our curriculum. So
let’s have SEC of Science 2 Design 4
Society (S2D4S) in this module. Also,
when we look at the OER (Onderwijs
& ExamenRegeling. Education & Exa-
mination Regulations in english), there
should be more attention to design
processes and since the start of TOM
the projects are largely specific for the
module, so let’s throw in some Systems
Engineering and define a broad project.
OK, but we also want some hardcore
EE in it, we're still electrical engineers.

year 34
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We could define some new material,
but module 8 had been terribly full, and
most people didn’t make it, so it had
to lose a bit of weight. We saw the op-
portunity to move a significant chunk
of Embedded Signal Processing (ESP)
to module 11. Thematically thats a
good fit, because the whole analog/
digital partitioning, choose SNR, bits,

“l even heard someone
say they learned a lot.”

oversampling ratios, etc, is very much
a system design process. At the end, the
name of the new module was ‘Electro-
nic Systems Design’ and the idea was
like shown in Figure 1. We have a pro-
ject that runs all the way from transis-
tors to societal impact, and each part of
the module handles a number of levels.

Author: Ronan van der Zee

1C

Integrated Circuit Design

The idea is to start with a problem. In
academia we call this a ‘challenge’. Then,
instead of immediately starting to build
an electronic device, we first try to ana-
lyze the problem. I have tried to explain
it in a number of ways, and it takes a
lot of text, but Figure 2 shows it rather
compact. I'm sorry about Figure 2, but
it shows (brace for impact) a design

Users & Stakeholders J

s2D4s

Web Back-End

Communication

Software

Digital Signal Processing
Analog Front-End

Physical Interface

Systems Engineering

Prototype

ESP

Design (project)

Figure 1: The design stack and the module
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process of (gasp!) Creative Technology.
Where electrical engineers usually start
with a technical product specification,
there’s a whole world to consider be-
fore that. What is the idea of the pro-
duct? How will it help? How will it be
used? Who are the other stakeholders,
etc. Although it seems like this is not
typical for the work of an electrical
engineer, don’t underestimate the per-
centage of EE students that end up in
management, consulting, (marketing)
communication and product/business
development. In these areas, these first
steps are vital.

“You had to have
these ‘motivations’ to
do something.”

The ideation takes place in the first
half of the module, and the technical
realization in the second half, followed
by a presentation of the whole design
process and the prototype. See figure 3

user (expert) interview

observation
user needs/

stakeholder reqs.

[

sketches
story board
mockup

prototypes

use scenario
story board experience

specification

design question

Audio and visual no

We

. 32
Recharge time of 8

F.EAR ‘1‘,2_:1““5

Bracelet

Figure 3: During the final presentation.

for the cool specs of a health bracelet. I
shouldn’t forget to mention that we de-
fined big project groups (>10 students)
to free the way for some project manage-
ment and cooperation ‘challenges.

This year the module ran for the first
time, which is potentially stressful for
both students and

instructors, not

technology

tinkering

creative thinking methods
related work
flash of inspiration

functional
specification

N

prototypes

{exp?rieqcel inte.raction[ prt_at_luc? ]sewipe i

A\ { \'

Ibusiness )
)}

y)

decomposition
zation of compon
integration
evaluation

evaluation

experience | interaction| product ervice
prototype | prototype| prototyp yp

business
user testing

functional testing
related work
reflection

Figure 2: Design process of Creative Technology [1].
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to mention the module coordinator.
Personally, I'm not unhappy because
no major disasters happened (yet, not
everything is graded yet). The project
groups built some nice gadgets and I
think most students got the idea in the
end. I even heard someone say they lear-
ned alot. That’s good to hear, although I

hope he’s not the only one.

There’s also plenty to improve for next
year. Better project start timing w.r.t.
the S2D4S and Systems Engineering
part, better use of systems engineering
in the project and tighter technical in-
tegration of ESP in the project are some
of the improvements that we're already
thinking about.
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Raymond Veldhuis is a teacher from SCS here on the UT, and most
recent winner of the teacher of the year award. Raymond tells about

his experiences studying, and teaching on the UT.

Where did you study?

I studied here on the university, back
when it was still called the “technische
hogeschool”(technical college)

Did you study EE?

Yes, I studied electrical engineering.

Why did you choose to
study EE?

When i began here, I thought it was fun
to make amplifiers. Not anymore? Well,
that is when I discovered that there were
more fun things to EE, then just buil-
ding amplifier, so then I started going
more to the math side of the study.

Did you do an internship
when you studied here?

Yes, I did my internship at the Koningin
Wilhelmina foundation in Nijmegen.
That was in a lab at the university of
Nijmegen, at the nature science depart-
ment. That is where  worked on the ana-
lysis of photos of smear tests, to detect
cervix cancer. My internship took three
months.

year 34
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Did you do your master
here in Enschede?

That is not how it was back than, it was
still called a engineers degree. I gradua-
ted in 1981, and that is when you beca-
me an engineer, and it was also called the

“Teaching is not a com-
petition for me”

technical college. Back then when you
studied at the university you got your
decorate, and when studying at the tech-
nical college, one became an engineer.
It was only later on that this became an
university, but the study stayed the same.

Did you study any more |a-
ter on?

I never did a master, the engineers degree
I got is equal to the masters degree, so I
could also call myself a master I think.
It is just the same title, only difference is
the name.

Every country called it differently. Here
in the Netherlands, if you didn’t study
at an not technical university you got
an doctorate, and here in Enschede you

®
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got an engineers degree (ir.), and if you
studied at the HTS you got an engineers
degree (ing.). “easy isn’t it?” To make
matter more fun, back then there was an
bachelor like study, where you got your
degree after three years and a half years,
just like the bachelor degree now, later
the study was discontinued, and now it
is back again.

What subjects do you teach
within EE?

In the second year I teach linear systems
in module six, and some digital signal
processing in module eight. In the third
year, in module cleven, together with

“You have to like what
you are doing”

Bram Nauta, I teach embedded signal
processing, also the digital part of it.

In the masters, I teach a course, which is
more about research, called: introduc-
tion to biomedics.
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What kind of student were
you?

I performed well, I did my engineers
degree with good grades, the average
was higher than an eight. I never really
had much trouble with my study. There
were subjects which I disliked more than
other, and some that were better than

“When 1 began here, |
thought it was fun to
make amplifiers”

others, but all in all it was a great time.
So as much as my study is concerned I
was a good student. Especially the first

0 0 wo years, later on I started doing more
Raymond Nicolaas Johan Veldhuis = ciesbesices o

I lived a short time on the campus, just

Age Ol

Birth place Den haag

Favorite terracotta
Color

Favorite good old
Drink gin
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like everyone else at the time, because
the campus seemed to be half empty at
the time. After about a year I moved to
the city.

As a student I was a bit different, for
example we didn’t graduate in suit. Just
a bit different as normal. Was that how
it normally went? There was a small
group that did graduate in a suit, like
what is normal nowadays when study’s
or study association go out, back then
that was not the case. It was shortly after
the sixty’s, where everything had to be
different and not like our parents, so we
did not go to our graduation in a suit.

Did you do something be-
sides studying at the time?

I was a board member at what was at
the time called the ssht. now it is called
the “Stichting Jongeren Huisvesting
Twente”, SJHT. 1, together with some
fellow students, with some help of the
university, and the city, we bought some
buildings in the city, so we then rented
rooms to students. I also was landlord in
one of these buildings.

year 34
edition 3
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After that T helped setting up the science
shop here on the campus. I don’t know
where it is located now, but it still exists,
but when we started we had a room in
the building which is now called the
Spiegel.

What do you think of
TOM?

I have mixed feelings about it. It is a
good idea to prepare some subjects to-
gether with the other teachers, if done
right, it can be beneficial. It seems to

“It was shortly after the
SiXty’'s, where every-
thing had to be dif-

ferent and not like our

parents”

help the flow, and increase the success
rate of the first year. In the second year
however we don’t see this effect.

I think that on the one hand the goal

Mitlhorehnad

to invest less time in the teaching is
not achieved, because it doesn’t scale. I
mean if we get more students, and there
are the practicals, and parts that needs
to be individually guided, then the effi-
ciency is gone. But for me, the subjects
thought before TOM I still teach in the
same manner. I do think TOM helped
to increase the flow, but does it make
it more students come here because of
TOM:? That I don’t know.

One of the downsides is that we need
more time to deliberate. More things
need to be adjusted to fit one another,
and this takes time. One other thing is,
but this will improve as time goes on, is
that because we are still in the starting
phases, the system is not stable yet,
which makes it so that it takes up more
time.

What would you want to
see changed about TOM?
Now when you do not pass one subject
within a module, you fail the entire

module. What I would do is make the
system more flexible, where if you fail
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at one subject, you get a change to redo
that subject instead of the whole modu-
le. Because this is causing much delays in
the study.

One thing we struggle with now is that
there are a lot of different types of stu-
dents, who all have other criteria to pass.
So are the pre-tommers, students from
other studies, and people who do so-
mething for the second time. So when
grading all these people need to be ta-

ken into account, even though the pre-

“I still like doing what
I do enough to keep
going for a while.”

tommers will disappear over time, the
other groups still remain.

We also need to make more uniform
type of tests, that is basically always
the same, so the administration can be
done, not by the module coordinator
or the teachers, but by educational mat-
ters. This way the administration will go
much more smoothly.

Did you know you wanted
to start teaching when stu-
dying, or did you do some-
thing else first?

Initially I did something different.
When I was studying, I gave some gui-
ded practices which I liked doing, but I
did not think I would end up teaching
after graduating. When I graduated I
first started working at Philips, where I
also gave some courses. Later I got pro-
moted within Philips, and at some point
I went off to work at the university of
Eindhoven, after which I started here at
university of Twente. So basically I en-
ded up back here after doing something
else, and when working at the university,
you also need to teach some subjects.
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What kind of research do
you do?

The subject here is biology, and in par-
ticular the recognition of fingerprints,
facial recognition, or recognition of the
iris. This is a nice thing to do, and I be-
lieve it is also important to do. We look
in particular to the recognition of fin-
gerprints, and facial features. When loo-
king at facial recognition, we focus on
the forensic side of it, like recognizing
a criminal by it facial features caught
on camera, and improving the existing
techniques.

How do you like teaching
here?

I like teaching here, however I find tea-
ching three subjects is enough, but I
like doing it. If someone teaches against
their liking, the students are bound to
know, and it looses its value, so it is good
to have fun teaching,

Did you notice differences
after winning the teacher
of the year award?

Well sometimes someone congratulates
me with it. And this is not the first time
I have won it, back in 2011 I also won, I
get nominated basically every year. That
for me is the best part of it, not the win-
ning, because teaching is not a compe-
tition for me, but getting appreciation
from the students who nominate me.
Getting nominated is not linked to ha-
ving a high success rate, my success rate
isn’t even that high though, because it is
quite a difficult subject. Which means it
is my manner of teaching the students
like.

In linear systems, and in digital signal
processing I often use the blackboard,
but in the third year I work more with
slides. These can also be used like a the
blackboard, as long as you dont go

through them too fast. The main pro-
blem with slides is that often they go
through them too fast.

Do you have a family?

I have a wife and three children, all
daughters. They are 14, 17, and 19 years
old. The oldest of which is starting stu-
dying this year, but not at this university.

Do you have any hobbies?

Yes, I currently row. I used to jog, and
then the long distances, like marathons,
and half marathons. Now with rowing
I also go for the long distances, like the
Rijnijssel marathon, where we row in
shifts from Arnhem to Zwolle. I live in
Deventer so I usually row in the [jssel.

Are there things you want
to do in the future?

Not going to retire any time soon, I still
like doing what I do enough to keep
going for a while. I already travel a lot
for my job, to go to conferences and
sorts. When we go on vacation we often
go camping in terrains without luxury.

Do you have any advice
for the students?

You have to like what you are doing,
that’s basically it. So you have to have
fun doing what you do, and if you don’t
then you have to find a way get fun
doing your job. When doing something
you don’t like day in day out, is not
going to work out. Studying have to be
fun, but you also need to have time to do
something besides studying, like sports.
I also like to say don’t go after the mo-
ney, but go do something you like doing.

year 34
edition 3
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Afterlife

Just like the many ‘afterlifers’ which held this very pen before me
(well, digitally speaking), I was confronted with the end of my mas-
ter’s and the choices after. And that was not easy for me, as for a

long time I saw the end of my masters as the finish line with no plan
ahead. Luckily EE masters have a wider selection of options than

many less fortunate, leaving us the luxury of choosing from a range
of options. But let’s not get ahead of myselfyet...

Although many of you do not know me,
I'm sure there will be enough people
around with which I have shared some
beers, stories or time in the lecture seats.
My name is Tijmen Hageman, currcntly
26 year old. I started my bachelor’s in
2007. Although the first year was rough
which gave me doubts about continuing,

I decided to finish it.

“Oddly both research
groups | worked at are
not in existence any-
more...”

Highlight of this period was study tour
Ngoi Sang to Asia in 2009 (Malaysia,
Singapore, Vietnam and South Korea)
which had a big impact on me. Not only
was this my first ‘big’ travel experience,
it also opened my mind to other cultures
and placed my life in a wider perspective.
I highly recommend other people to
participate in one given the chance.

I did my bachelor assignment at TST on
a particular MEMs sensor. I then procee-
ded with the EE masters program with
a custom program instead of a standard
track because neither of them appealed
to me. I wrote my master thesis at SAS
on stereo vision and 3D tracking. Oddly
both SAS and TST are not in existence
anymore...

year 34
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Exploring new hork-
zons

Ngoi Sang awakened my thirst for trave-
ling, and I decided to go backpacking
when the time would be right. During
my masters assignment I got in touch
with Bram Ton who got excited by this
idea and we decided to team up for a trip
to Asia for a total duration of 4 months.
In april 2013 we started off by flying to
Moscow and taking the Trans-Mongoli-
an railway to Beijing, a trip of 7600km
taking 6 days non-stop. We spread this
out over a month, allowing us to explore

Author: Tijmen Hageman

the highlights of Moscow, visiting the
Eurasian border, hiking over the frozen
Baikal lake, and riding horseback over
the Mongolian steppe. This trip is not
for the impatient ones, as at one moment
we stayed in the train for two-and-a-half
days straight.

Then followed a full month of trave-
ling through China to Hong-Kong.
Climbing the overgrown ruins of a non-
restored section of the Great Wall, visi-
ting the Terra-Cotta army and watching
pandas doing nothing at all is just a small
selection of the vast amount of things to
do there. And of course we took some
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time to visit the electronics market in
Shenzhen as well. China is perfect for
backpacking: the infrastructure is well
developed with convenient night trains
between cities, it is not expensive and
the food is great. Furthermore there
are so incredible many hidden gems to
be found; have you ever heared of the
hanging monastery of Datong, the giant
Buddha of Leshan or the beautiful stone
pillars of Zhangjiajie?

It was quite a change when moving to
the next stage of the trip: we would
subsequently travel through Thailand,
Laos, Cambodia and Vietnam starting
in Bangkok. These countries have a far
more laid-back attitude, and are less
structured. This slowed our travel pace
down greatly and it took us about two
months for the remaining 5000km.
We sampled countless temples, raced
around on motorbikes and rode elep-
hants before arriving in Hanoi.

It is a great thing to be traveling for such
a long time. However, I found that after
about 2 months the traveling itself loses
a bit of its appeal; seeing new things
becomes routine such that each next
temple is ‘just another temple’. I was de-
finitely ready to get back to daily life in
the Netherlands.

The perfect job?

Jumping back about 7 months: I started
searching for a job during writing my
thesis. I am one of those guys who didn’t
know what to do after their study, so I
wanted to start my search early. I deci-
ded I studied enough and didn’t want
to pursue an academic career. Though I
did want something else than the typi-
cal EE jobs such as hardware engineer.
It was hard to find something what both
really appealed to me and was available
for starters. Most employers seem to be
searching for staff with several years of
experience. Recruitment agencies also
could not find me a satisfactory positi-
on. I finally found alocal small company
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via connections on the university, which
offered a contract for after my trip to
Asia. This eventually did not work out
that well, and I had to resume searching.
'This time I looked into positions as re-
searcher as well, as I started missing stu-
dying a bit. Oddly enough my applicati-
ons for research positions worked much
better, and I got PhD offers from the
University of Eindhoven as well as from
professor Leon Abelmann at KIST Eu-
rope. The latter offered some exciting
extras, including moving to Germany, so

Ijumped into the deep.
Starting as PhD

And thus, I moved to Saarbriicken, Ger-
many, near the French border. The Ko-
rean Institute for Science and Techno-
logy over there is a European daughter
institute of KIST in Seoul, with a blend
of Korean, German and other nationa-
lities (among which a few Dutch). Ra-
ther than the traditional individual PhD
trajectory where each person is working
on his own ‘separate island, we have a
team-based approach. This results in me
participating in several projects where I
take on the roles of building setups, per-
forming measurements and processing
the data. Those who attended lectures
of Leon Abelmann will not be surprised
that magnetism is central in each of
them. One of the project deals with cha-

racterization of magnetotactic bacteria,
which are self-propelled magnetically-
steerable bacteria. Another project is
macroscopic self-assembly, in which
we observe and model how centimeter-
sized magnetic particles connect and
disconnect in a turbulent pool. We also
take this to microscopic scale, where we
study how magnetic disks interact with
cach other, as well as with biological
samples.

My current position feels a bit like doing
my master thesis over again, but longer
and with more freedom but also respon-
sibility. Not only for my own projects,
but also for occasional supervising stu-
dents. The position also allows for de-
velopments I did not have during my
study. Something very valuable to me
was a course on professional effective-
ness focusing on soft-skills such as per-
sonal branding, how to approach people
in certain situations and which role you
can take on in a team. Another thing
that is of great value to me is that I can
easily explore more of the world due to
visiting international conferences.

At the moment of writing, I have just
started my third year of the four-year
program. So far I'm still motivated and
have no trouble continuing this life for
two more years. And what comes after is
still to be determined. Traveling again?
Moving abroad? Or returning to the
Netherlands? Who knows...
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The winner of last week’s puuzle was Thomas Hoen, congratulations! This edition we got a nice nonogram for you! Below you

see a grid of squares. These have to be made black in such a way that for every row and column there is a subsequent amount of

black boxes in a row as indicated, with any number of white boxes in between. Please mail the top row of the resulting sudoku

to vonk@scintilla.utwente.nl to be eligible for a delicious pie!
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From WB to EE

At the moment I wrote this article, the third module is almost at its
end. However, for me it was just the second module of Electrical
Engineering. This year I started at the University of Twente with
the study Mechanical Engineering, but a couple of weeks after the
second module had started, I realized that Electrical Engineering
was a lot more fun. Luckily it was still possible to switch to electri-

cal engineering.

Of course I didn’t make this decision in
a couple of days. I have always been in-
terested in electricity and when I was a
child, I disassembled all kinds of electric
devices.I could imagine that you may
wonder now why I still chose to study
mechanical engineering. At high school
I already doubted between mechanical

“I have always been in-
terested in electricity.”

engineering and electrical engineering.
Nevertheless, I chose to study mechani-
cal engineering, also because this study
was Dutch. But when starting with the
study Electrical Engineering it appeared
that the lectures in English weren’t dif-
ficult at all.

Now I'm very happy that I made the
switch just in time, because I think this
study is very interesting. Of course I had
to do a lot of extra work to catch up all
the stuff I missed in the beginning of the
year, and also during the Christmas ho-
liday I studied a lot, but it was worth it
and I passed the subject electric circuits
of module 2 with quite a good grade.

After the second module the third mo-
dule started, and still tired of the work
I had done to pass the second module,
it quickly became clear that this has
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been just basic knowledge needed for
the third module. But the third module
was also very interesting. In the pro-
ject we had to make an audio amplifier
and transmitter, and it was very nice to
see that you are able to make such nice
things after a little period of studying

electrical engineering.

Something that was less nice in this
module was a program called ‘Perusall’
which was introduced for the subject
electronics. This is a program on the in-
ternet in which students could read the
reader of electronics, and when some-
thing is unclear or you just want to make
notes, you can put it as an annotation in
Perusall. Other students are able to read
these annotations and can respond to it.
Based on these responses and annotati-
ons made in Perusall, students can earn
points which are a part of the final mark
of the subject electronics. The idea of Pe-
rusall is very nice, but when students can
earn points with it, they are just going to
make annotations to get these points,and
not to learn something. Also, students
who understand everything are disad-
vantaged, because they have nothing to
ask and therefore don’t get points. As a
result, many students start to complain
about this program, and luckily the rules
have become more flexible. But maybe
Perusall also brought something good,
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because quite a lot of students passed the
subject electronics without retake. I was
one of that persons, although my grade
wasn’t as good as [ hoped it was.

Assuming that I have said enough now
about the third module, there are also
a lot of nice things you can do besides
your study, and despite the fact that I

“I realized that Electri-
cal Engineering was a
lot more fun.”

still have to catch up some things of the
first module, I also try to find time for
other things. Every Saturday I have a lit-
tle job, and I also participate in activities
of Scintilla. One of these activities was
the excursion to the Grolsch factory.
Although I've lived in Twente for my
whole life, I have never been in the fac-
tory before.

Next year I plan to go to live in En-
schede, and joining a Christian student
association.
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