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Doing this committee I also got way more involved at CH. I found out about all
the nice things that CH offers for their students. This also brought me to the
point where I am now, a board member. I am not organizing one event or a week
of events, but I am running a whole association. This is a big responsibility.
While doing this board year, I am learning a lot. These skills are very different
from those I learned during my bachelor.

From the Board
Louise Zwep, Applied Mathematics
Education Affairs

But next to these soft skills that I develop by working together in a team,
I am learning a lot about the TU Delft as well. I am in charge of all the
educational affairs for Applied Mathematics. When doing this, I learn about
all the different parts of the faculty. For example, did you know that within
the faculty we have a director of Studies (‘Opleidingsdirecteur’) and a director
of Education (‘Directeur Onderwijs’) and that in Dutch the word for director is
placed in different order, because otherwise the acronym would be the same
(OD), which would be quite maladroit? Did you also know that it is not true that
all the floors of the EEMSC building are empty? On the 16th floor there are a
lot of important people of the faculty, such as Marketing and Communication,
the dean and our own honorary member Ank! These are just little fun facts I
learned during this year.
Now I also gained another soft skill: writing a piece for this MaCHazine. I keep
on doing and learning new things this year. I hope that you, as a member of
CH reading this MaCHazine, gain as much out of our beautiful association as
I do!

When writing this, I am already halfway through my board year. It has been
an incredible experience so far, from which I would not have thought to be
standing here a few years ago.
My road ‘through CH’ was a long one. It started out, off course, with the
freshmen weekend. Here some amazing lumberjacks showed me what CH was. I
was so keen about this association, I signed up to be part of the SjaarCie. This
is the committee who organized Algorhythm, which you can read more about
in this MaCHazine. Here I met eleven other freshmen with whom I was able to
set up a great party at Proteus with the theme ‘Catsino’!

Board 63

I enjoyed throwing a party for CH so much that the next year I signed up to be
part of the Dies committee, so I could organize a whole week of parties! This
was a great new challenge. We also became very close with the committee,
some are still friends that I hang out with a lot. Our theme was CHeers, and
thus we went CHeerfully roller-skating, invited a CHeerleader and said CHeers
to each other while riding a ‘beer bike’.
In my third year, I still could not get enough of CH. That is why I signed up to
do the iCom committee, which organizes trip of somewhat less than a week to
a city somewhere in Europe. In my year, the trip went to ManCHester. Here my
mind set about company visits. We went to a company, and over there I got
inspired. There I saw how our studies were applied in real life. It is also a real
nice way to get to know new people and create a network.
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Quite a lot of members of the MaCHazine committee have been doing their minor last half year, and we
found out that we all did very diverse things. Therefore, this issue we answer the question:
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‘What have you done during your first semester?’

Hiba Abderrazik, Kilian Buis, Maxime
Hoekstra, Sterre Lutz
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Eva - ‘In September, I started with the Master Applied Mathematics. During the first semester everyone
follows two mandatory courses: Scientific Writing and Ethics. Next to that, I decided to take 4 common core
courses, since I hadn’t decided yet which track I wanted to do.’

Vlugt
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Louise - ‘I jumped into this year by starting the multimedia track in which I followed the adjoining signal
processing and image processing courses. The semester ended with a license plate recognition project which
allowed us to apply our knowledge in building a real life application.’
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Kilian - ‘I started with my minor Finance. During this mathematical minor I learned how I can use my
mathematical knowledge in the field of finance, for example how to make sure that you don’t lose money on
an investment. If you are interested, you can read more about my minor on page p.34!’
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Bhoomika Agarwal, Student MSc Computer Science
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The beginner and the advanced
skiers, but both organisation
Laura Pircalaboiu, Ardy Zwanenburg, Ski Trip Committee
This years ski trip was organised by the WiFi. We were a committee
with a lot of diversity in ski experience. Ardy was an expert skier
and goes down the mountains like there is nothing to be feared of,
however we also had Laura. Laura has never skied before. Here you read
the experience of being in the WiFi as an experienced skier and as a
beginner. Spoiler: in both cases being in the WiFi is fantastic!

Ardy

As an expert skier I loved to organise these week and still be able to ski as
much as possible. I could easily ski from 09:00 to 17:00 even though I was
part of the organisation. And that was the most important in my opinion.
Having a super nice holiday and being the one in the organisation.

Association

I have been skiing since I was 4, that is now 16 years. I have been on ski
vacation 17 times. One of them was the CH ski trip of 2019, organised by
the WiFi before my WiFi year. During this trip I already wanted to join the
WiFi next year. This year we worked hard and then stepping into the bus
was an amazing feeling. Going on a trip you and the rest of the committee
organised, that feeling is amazing. We had a nice room with our committee.
Laura woke up early for her ski lessons, Elise and I were as early as possible
on the slopes and Max, Jules and Jaron came after us when they were ready.
It was a lot of fun. As organisation we kept having contact with each other,
but we had good communication so we could just enjoy skiing the whole day
without having to do anything before leaving the slopes. After leaving the
slopes on a nice day of skiing, you do your tasks for the organisation part,
like meeting your responsible room to see if everything was okay. Thanks to
being in the WiFi, I met every person that was with us on the ski trip and
even made some friends.

Of course we also had the seriousness of being “sober” one night, which
means no alcohol for the night, and the “day manager” jobs. However,
because we were with 6 people, everyone but Max only had to be one night
“sober” and 2 times “day manager”, which you do with one other WiFi
member. So we had to solve problems during those times, but that is also a
part of what you signed up for when doing the WiFi. I enjoyed solving these
problems and learnt from them.
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Laura
I had never skied before I went on the Ski Trip with CH. I joined the WiFi
because I wanted to do a committee, and it seemed fun and interesting to
organize a trip. Overall, the trip brought me a lot closer to my fellow committee members, since we shared a room. We cooked together every night
and shared stories about our experiences on the slopes. We also organized a
bread delivery service for each room, and ended each day by having a drink
with our responsible rooms, and going out together in the club.

My ski lessons were another fun part of the trip: starting every morning at
9:30, we were on the slope together with an instructor for a couple of hours,
learning the fundamental techniques necessary for skiing. Personally, I went
from not knowing how to put my shoes on, to actually taking my first steps in
parallel skiing in the span of one week, and I could not be more proud of myself
since I am not exactly the sporty type.

Overall, I think being in a committee made me strengthen my problem-solving
skills: It’s easy to feel lost when something goes wrong, but with some quick
thinking, I was able to do my part to offer everyone an unforgettable week!

Association
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Area FiftyLAN: Fun for all, hard
work for some
Bram van Kooten, Secretary of the LANcie
From Friday the 28th of February till Sunday the 1st of March, one of the
big sports hall of X was unusable for sporters. This was because the hall
was filled with 200 gamers. Some of you might have already heard about
this annual CH event. I am of course talking about the AreaFiftyLAN!
This year the AreaFiftyLAN was organized for the sixth time. It also marked the
third time that I attended the event. Two times as a participant, and this year,
as part of the LANcie, I organized the event. And this year really changed my
perspective on the event.

During the event things were also very different. Besides all the minor problems that arose during the event, I was mostly checking out what all the
participants were playing. At this point I realized that everybody really is able
to play whatever they want. There were a large number of people who were
playing the games we hosted tournaments in, like CS:GO, Overwatch or League
of Legends. Besides this, a lot of different games were also played. I saw a lot
of people playing Minecraft and Factorio, and there were even some people
who brought their VR setup. This really shows that anyone can have a lot of
fun at the AreaFiftyLAN. Just bring some friends and play whatever you want!

Association

Previous years I would show up with my computer, discuss with my friends
what games we were going to play during the weekend, and play them. There
were times where we might have felt adventurous and signed up for one of
the tournaments, like Rocket League or League of Legends. We already knew
we weren’t going to win of course, but that also took of the pressure and gave
us the most important thing of all: lots of fun. Every now and then we would
take a small break from our computers to go to the LAuNCH area and play some
arcade games. There was always just an enormous amount of things to do, and
most of these things I definitely took for granted.

Fast forward to this year, and suddenly I realized how much work goes into
organizing an event like this. Every piece of furniture in the hall has to be
rented. Companies need to be contacted about arcade machines. And every
tournament requires a price, a format, and a set of rules. And then the event
hasn’t even started yet. Luckily, I didn’t have to do this all by myself, because
I was accompanied by 5 fantastic fellow committee members: Sebastien,
Dante, Louise, Eva and Diederik.

My highlight of the event happened in the depth of Saturday night: The
Achtung Die Kurve tournament. During the entire event the ‘ACHTUNG’ chants
could be heard, slowly building up towards this mainstay tournament. Finally,
Sundaymorning at 3 AM it was time for the tournament. There was only a
handful of people still present at the event, and about 30 people actually
participated in the tournament. What followed was 90 minutes of pure chaos
and randomness, which words won’t do justice. I highly recommend anyone
who is willing to throw away their sleep schedule to participate in an ACHTUNG
tournament at some point.
Did you miss the event, or can’t you wait for the next edition of the AreaFiftyLAN? Then there is some great news for you! The next edition will take place at
the end of 2020, so you won’t have to wait as long to participate (again). Keep
an eye out on our Facebook and Instagram pages @areafiftylan to stay up to
date about the next event. And maybe we will see each other there, because I
will definitely be there again.
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Algorythm:
a golden oppertunity
George Hellouin de Menib, Cut and Paste Affairs of the SjaarCie
On February 26, the CH’s own SjaarCie threw its famous party, Algorythm, golden oldies. A real blast from the past, it featured all kinds
of old music and decoration that reminded us of great hits from the
chrome modern all the way to the camp of disco. If you missed it, you
can always try going next year, though you’ll have to expect a different
theme.
The party went from 10 pm to 3 am, featured 3 DJs and plenty of drinks. It
had over 300 guests, including multiple study association boards. Going by
the number of hook-ups, the mood was electrifying.

The second most important part was music. After all, the place can look nice
and all, but without funky beats, how is any party supposed to take place?
SjaarCie hired three different DJs’ to give the party a real crescendo of music
and to appeal to all dancers! First came DJ Schatje, who started with a
strong beat and quickly got the dancing started. Then, DJ PJ, a Delft favorite
who mixed Dutch and English music. Lastly, DJ Dennis, a fairly obscure DJ
who blew crowd expectations by relaunching the party’s momentum, despite
the late hours, ensuring the event did not end until 3am.
Of course, good music is nice, but how can you have a party without party
goers? SjaarCie knew they had to promote the event if it really wanted the
“best party of the year”. If you were in the EEMCS building during lunch
periods, you might have noticed some students walking by with tacky
golden outfits. These were members of the SjaarCie going around generating
interest for the party to any student. A golden ticket promotion was also
made. One in 30 tickets had the chance of being a “golden ticket”, which
came with a prepaid drink. On top of that, the first hour was “golden hour”,
which gave a 50-cent discount on beer and nonalcoholic drinks!

How did SjaarCie pull it off?
Part of the magic of the party was the location. Near the Train Station and
the Bolk, Cafe De Tobbe was an ideal place. Easy to find and access, near
the trains for those that needed to leave, and containing a strong “vintage”
style, the Cafe got turned into a party ground. The SjaarCie added its own
dash of gold to it to make it even more splendid.

Association
13
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AnnuCie
Pauline Huisman, Content Affairs of the AnnuCie

Dear reader,
Every year the AnnuCie makes a beautiful yearbook. This book is made for
all the members, honorary members and alumni of CH and the employees
of the faculty EEMCS. The yearbook is a kind of summary of everything
that has happened that year at CH. This year it is our job to make this
beautiful book, so that after a couple years you can look back and think
about how amazing the academic year 2019-2020 has been. We are very
honored to be this year’s AnnuCie.
The theme of this year’s Annuarium is ‘Identity’. Our committee consists of
seven people with several identities. With a combination of all these identities, we will make a beautiful yearbook. On the 12th of May we will present to
you the greatest and most personal yearbook you have ever seen.

It is not really in my identity to nag at people, so I tried to get all the contributions on time in my own way. Luckily, after 3 reminder mails most of the
contributions slowly entered my inbox. But for some committees it was a bit
harder, so I had to nag a little bit after all. Therefore I would like to take this
moment to apologize for the many mails I send to all of you.
We would like to thank you for sending all your contributions, memes, quotes
and responses to the Annuquête. We really enjoyed them!
We hope to see you all at the Annu drinks on the 12th of May to get your (very
personal) Annu!

Association

Of course we can’t make a beautiful book without text in it. As the Commissioner of Content Affairs, it is my job to make sure that we receive every piece
of text that has to be in the Annu. This means I have to contact the sister and
niece associations, the organizations of the faculty, ambassadors, honorary
members, Board 62 and 63 and of course the committees.

At the beginning I already thought that it would not be easy to receive all the
pieces on time. But when at the date of the first deadline, from the committees
I had only received the contributions of the Business Tour committee and the
LanCie (well done!!), I was a bit worried.
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Exchange Minor
Hiba Abderrazik, Sterre Lutz & Tom Saveur, Students Computer Science
Hiba Abderrazik

Overall, Denmark and especially DTU encourages people from all over the world
I spent last semester abroad in Denmark at Danmarks Tekniske Universitet (DTU). to study there. The facilities at the university are great, as well as the student
I am excited to share my experience with the country and my travels.
funding and compensation from the government, healthcare, public transport,
etc. There is a very realistic possibility that I would go back to do a Master at DTU
or even to find a job in Denmark. I have grown to love the country and the people,
even the rain and cold. Looking back on my stay abroad I learnt way more than I
thought I would, in many different facets in my life. I don’t believe I would have
gotten this experience if I had stayed in Delft.

Sterre Lutz

Computer Science

After two years of serious studying in good ol’ Delft, I decided that it was time to
explore a new part of the world! I applied to the minor abroad program and was
assigned a spot at the University of Sydney, Australia. Of course I had already
heard that Australia was a beautiful country, but I figured that I would probably
There are a ton of ways to spend time in Copenhagen. Of course, the architecture still have to study for most my time there, just in slightly sunnier weather. Oh
and history of the city, and Denmark in general, are fascinating and beautiful. boy, was I wrong..
Some museums I loved are the National Museum (if you want to learn a bit
about the history of Denmark), the Design Museum, Glyptotek (for some classic
sculptures) and the Botanical Garden. Apart from that I spent a lot of my time
travelling in and around Denmark! I visited Mons Klint, Helsingor, Malmö in .
Sweden (45 minutes by train from Copenhagen), Stockholm, Oslo and Helsinki.
I also became a member of ESN (European Student Network) while I was there,
meaning I could join several parties and trips organized by the network.
All of these activities were even more special because I got to do them with
all of the amazing friends I made during my stay abroad. I met most people
at Introduction Week. After that, I just met a lot of new people through those
friends, at parties and in class. Being in a foreign country by myself I discovered
a whole new social side of myself. I have found other people on exchange and
even locals to be very open and interested in meeting new people like myself. I
am extremely pleased to have built a set of friends all over the world, as well as
strengthened my academic and professional network on an international level.
If you do your minor at USYD, you usually choose four courses that last the
full semester. I chose two second-year mathematics courses (Analysis and
Cryp- tography), the computer science course Human-Computer Interaction,
and a philosophy course called Society, Knowledge and Self. In retrospect, I
chose rel- atively challenging courses compared to other students doing a minor
abroad. (Protip: choose the course Outdoor Education, where you just go on hikes
in National Parks and write a few reports!) I would estimate the entire semester
cost me on average 25 hours per week, for 15 weeks in total. Yes, do the math,
that’s nothing compared to two full quarters at the TU Delft. So I’m sure you’re
wondering, what on earth did I do during my time in Sydney?

16
j24n01.indb 16

4/20/20 10:08 AM

Volume 24 • Issue 3 • May 2020

Travel, travel, travel! I figured that I probably wasn’t going to be back in Australia for a while, so I decided to travel until time and money ran out. I drove up to
the beautifully sunny Queensland coast to sail on the Great Barrier Reef, I road
tripped around Tasmania to explore hidden rain forests and laugh at its peculiar
wildlife, and I flew inland to hike in unforgiving heat and sleep under the crystal
clear night skies of the Uluru-Kata Tjuta National Park. I know it sounds like an
Australian tourism add, but truly, those were sights I will remember forever.

Usually, I went to a pub in the city center about 1 or 2 times a week with some
friends. Here we could enjoy the worst thing in Sweden: the alcohol prices. We
thought this is because of the short days. In the first week, even before university started, I went with a group of friends to some islands close to Gothenburg
city, where we enjoyed the view and went to a beach to swim. And don’t forget
the famous Swedish saunas, where you go to warm up before you jump into an
ice lake.

As amazing as it was to explore the more remote parts of Australia, it was always
just as special to come back home to the hustle and bustle of Sydney. For me
personally, there is just nothing quite like taking the first Sunday ferry out to
Watsons Bay for a morning hike and being back in Newtown in a cute secondhand book cafe by noon. I’m certain there is a perfect day for everyone hidden in
the streets of Sydney, and I highly recommend you go out and find it!

Tom Saveur
Last semester I went to a far and cold place called Sweden, where I studied in a
city called Gothenburg. I did some courses in computer science, mainly focussing
on design and security. And while I could bore you with anything concerning
actual studying, I’d much rather tell you about all the trips I made.

Computer Science

During one visit to the city my wallet got stolen, and this event resulted in me
having to take another trip. A trip to the capital to get a new ID card at the
embassy. I woke up at 4 in the morning to catch the first train up to Stockholm,
where I spend a lovely day trying to forget about the things that happened a
couple of nights before.

And now the best trip of them all, going up to the Swedish Lappland to look at
the Northern Lights and enjoy the snow. While up there it was freezing cold,
about -10C to be exact, because of this there was also a lot of snow and ice.
While we were there for a full week, we enjoyed many things, like looking at
fjords, going to the ice hotel, going to Norway, going on a snowmobile tour, and
dog sledging. The best thing of them all was looking at the Northern Lights but,
unfortunately, we could only do this on one of the seven days, because of the
bad weather on the other days.
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The World of Music Recommendation

Computer Science

Sandy Manolios, PhD Candidate Multimedia Computing Group
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A mobile game that creates
productivity habits for students
Tim Wissel, SeaAhead Studios
In the Msc CS course Building Serious Games, students are challenged to
build and test a game that has a primary purpose other than just entertainment. We are a group of five students (called SeaAhead Studios) and
we built a game for MeerEffect (http://meereffect.nl/). That is a company
that teaches knowledge workers how to increase focus and decrease
stress, by applying the Getting Things Done® methodology by David Allen
(https://gettingthingsdone.com/).
Students struggle with time and energy management, and usually struggle
with keeping their mind clear with all the tasks and activities happening in
their life. We built a game that reduces stress for students.

Building Serious Games is an intensive course with quick iterations. In 10
weeks, you design and build a fully working game and test it with a large
group of people. This is a challenge, but at the same time it is very rewarding
to see a game idea come alive in a mobile game in a short time.
Tim Wissel
SeaAhead Studios (Together with Wouter Raateland, Konstantinos Chronas,
Tim Bruyn and Bertan Konuralp)

Computer Science

The game, called BusyBusy, applies constructivist learning theory, meaning
that students gain habits from experiencing the consequences of their actions in the game, and use these experiences in real life. The goal of the game
is to acquaint the player with the capturing habit as described in GTD. This
capturing habit means writing thoughts in external places such as a to-do list
or a calendar, instead of keeping them in your head. Thoughts can be anything
from “I still have to buy milk” to “How is my friend doing? Should I call her?”.

The game is inspired by the fast-paced game Dumb Ways to Die (http://www.
dumbwaystodie.com/). The player goes through a collection of mini-games in
which roughly each aspect of a students’ life is resembled. At the same time,
thought bubbles float around the screen which challenge and distract the
player from those mini-games. The thought bubbles resemble the uncaptured
thoughts of a student; thoughts that are in the head of the student, but are
not yet captured externally. By playing these minigames, the player experiences the direct consequence of trashing or capturing the thought bubbles on
the screen, as the mini-games are easier to play when there are less thought
bubbles. Moreover, capturing more thoughts will allow the player to play more
mini-games in a short time and progress faster.
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Breeze
Thomas Oomens, CTO of Breeze.Social

Hi, I am Thomas, an old board member of CH during Board 60 (‘Vo) and
nowadays one of the Co-Founders of Breeze. A lot of you probably heard
of some friend who used our service or maybe uses Breeze themselves,
but just to be sure, let’s start with a short explanation of what we do.
Breeze is creating a dating app that arranges a fun date with someone
you are attracted to whenever you feel like dating without the hassle of
online chatting.
Our algorithm suggests two high match potential profiles each day at 19:00.
These profiles are largely based on your past profile preferences, but also the
personal information you provided. You cannot swipe but you select either “I’ll
go for a drink” or “not for me”. When you both respond with “I’ll go for a drink”,
you cannot chat but you fill in a date picker. The date is also organized for you
at one of our partnered locations. They make sure you are welcomed, do not
have to search for each other and have a fun evening.

Computer Science

Breeze started with the belief that the current dating apps were not working
as well and no one likes chatting online. The concept seemed to work and by
using a big excel file and some gut feeling we started matching people. The
PDF profiles were then sent over WhatsApp asking for a yes or no as a reply. As
more dates started to take place, things were automated and a website was
built, which was replaced by an app in September. At this time we had about
450 registered users, which doubled in just a few weeks.

This was fine with a few matches each week, but the idea was to grow, time
for something new. We started working on a new backend based on Golang
and a PostgreSQL database. Furthermore a new design was made for the app,
and all manual methods were implemented in this design. The initial idea
was to create this in a short time and build further upon this. Here we made
the error however on making it perfect, resulting in a development time of
about 3 months instead of 1... we learned. During the last two weeks of the
development of this new app, we decided to see what would happen if we would
send out a press release. RTLNieuws happened, they created an article the next
day that was picked up by numerous radio stations in the Netherlands, AD.nl
came with a camera crew to make an item, EditieNL came by to make a video
for live tv. In a week we saw a rise of users of 200% all using the old app, it
would have been nice if the new app had been live. Shortly after that the new
app launched, offering daily matchrounds, automatic pickers, cancellations,
replans, etc. Due to a new matching algorithm created by the other Thomas
(Also CH ‘Vo), the media attention, the daily matchrounds and the amount of
dates grew tremendously, giving us the confirmation that we had a serious
idea here.
The next week came the decision, let’s stop studying and all go full-time on
Breeze. A lot more happened. While we are constantly working on new app
releases, we have been accepted to Yes Delft, started looking for an investment
and have over 8000 users and planned more than 550 dates.

This was the moment that I joined, Breeze was growing fast and they needed
someone to help them grow on the level of IT. I had finished my Bachelor in
Computer Science the year before and had my own development company for
about 9 years.

Looking back on my life there are few very happy decisions, starting my own
company, saying yes to doing a board at CH and especially saying yes to join
this company. I am now doing my dream job at a company with a lot of potential and fantastic colleagues.

The app was live, the amount of users was growing, but there were only two
programmers that learned programming just for Breeze. It was time for the
next level. At that time the backend was built with NodeJS and the app itself
was built with Flutter. While the app was already able to automatically show
2 profiles on the matchdays and let the users pick a date in the app itself,
most other tasks went by hand. “You have a date on the 22nd of November,
you can pick between 3 date locations, please give your preference”, one of
the many WhatsApp messages that were sent by hand, together with checking
the preference, picking a location, informing, sending a tikkie, reserving,
reminding, etc.

If you are into entrepreneurship or organizing things, then follow this feeling,
do some committees at CH and try working on those ideas you think of, you’re
a programmer, you can build anything. Things will go wrong, bad decisions
will be made, but you’ll learn from them and end up stronger and with more
knowledge.
Thomas Oomens, CTO of Breeze.Social & COI of Board 60 of the magnificent CH.
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Document Intelligence: Automated Interpretation of Photographed Invoices.
Bram Renting is a Data scientist at DSW and an Alumnus of Computer Science at TU Delft
DSW

Document understanding

What does DSW health insurance have to do with Computer Science or Mathematics? It is not really the first company that pops up when EEMCS students
think about a company to work for. However, about 200 out of 650 employees
at DSW work in IT/Data Engineering/Data Science. Why? Because we believe
that digitalisation and AI (obligatory buzzword) is very effective in reducing
costs in the health insurance sector, saving money for actual health care.

So, document understanding through AI. Can’t be that hard, right? Wrong...

At the data science team, we touch many topics in ML, NLP, CV, Probability &
Statistics, Graph theory, Optimization. A few examples of our projects:

The goal is to recognize and classify named entities (e.g. total amount, street)
on the invoices. This is difficult for multiple reasons:
• Every document is structured differently as every healthcare
provider uses its own format.
• Many different formats exist to indicate an amount, date,
phone number, and many more (see Table 1).
• There is noise induced by mistakes in optical character
recognition (OCR).
• We must cope with bad quality images made by our customers
phone camera.
• The amount of entities to classify differ per invoice as not all
data is always present and an invoice can contain multiple
treatments (sometimes across pages).

•
•
•
•
to

Bipartite graph modelling to detect networks of fraudulent
healthcare providers or to optimise company processes.
Predicting the topic of incoming phone calls based on a sequence
of touch points in the past.
Automatically redirecting emails to the correct address based on
the content.
Automated interpretation of phone conversations with customers
to analyse both frequent topics and customer sentiment.

But let us tell you a little bit more about one of our current projects: invoices
processing using AI.

This is a very difficult challenge that caught the attention of and is discussed
during the highly popular Neural Information Processing Systems (NeurIPS)
conference (should you be interested, google “Document intelligence NeurIPS
2019”).

Invoice processing

Advertorial

At DSW, we receive many (~1.300.000) invoices per year from customers that
want to declare health care costs. Customers can take a picture of their invoice
via the DSW app and DSW aims to reimburse customers as soon as possible.
However, the manual transformation of a picture to usable data is a tedious
job and, in such quantities, an expensive one as well in terms of labor. There is
much information to be extracted before DSW can reimburse a customer: Who
is the patient?, Who is the healthcare provider?, What healthcare is provided?,
What is the cost?, What is the date of treatment?, etcetera.
About 15 years ago DSW started implementing a system to automate this job,
combining OCR with good old fashion rule-based AI to automatically extract
data from the invoices. This system has been manually tuned over the past
years to optimize its performance, but has now hit the ceiling that we often
observe in rule-based AI. Combined with the current rapid advances in ML,
NLP and CV, this fact led to the decision to redesign our invoice processing
pipeline.

Approach
Using CV techniques on the raw pictures of the invoices, like convolutional
neural networks (CNN), is usually one of the first things that comes to mind.
CNNs are not designed to grasp the semantic and context that is present within
text and is, therefore, not a decent solution. Another issue is the large amount
of whitespace on invoices that needlessly complicate the model without providing informational value. However, there is visual and structural information
in invoices like table lines and relative positions, so some form of CV could
be useful.
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A recently published approach (BERTgird) by Denk et al. combines NLP with
CNNs in an attempt to overcome the shortcomings of both components. They
first use OCR to extract the text from the document and then encode the words
to context aware semantic embeddings (vectors that represent the meaning of
words). They then rebuild a 2D grid that represents the original invoice, but
replace the RGB values on the grid with the word embeddings (see the paper for
further details). This grid is often smaller than the original pixel dimension of
the image. This newly created representation that contains structure, context,
and semantics is then used as if it is a normal image.

4. We create a feature set per vertex consisting of:
a. A word embedding using NLP (for now we use the Universal
Sentence Encoder).
b. Word details (character count, frequency in Dutch, starting
with capital, etc.).
c. Size of word box.
d. Position in normalized coordinates.
e. (future) Include some pixels features.
5. We add labels to the graph using output of our currently used system.

At DSW we went a step further by omitting the required grid-like structure as
used in CNNs. Instead, we move towards a graph-like structure and replace
the CNNs with Graph Attention Networks (GATs). The benefit of this approach
is the absence of input values with zero informational value (the whitespace
on the invoices).

Graph representation
We describe the creation of the graph representations in a few steps using a
fake invoice (see images):
1. We start with the original picture of the invoice (Figure 1).
2. We let Google do our OCR step, as we will never be able to beat
their accuracy (Figure 2).

Network
We are currently in the process of building the network and for now we are
following the architecture of the inductive learning task of the paper on
Graph Attention Networks. The input forms a list of features per vertex and an
adjacency matrix that define the edges.
The idea is that vertex features are aggregated over the graph in the direction
of the edges passing one edge per layer of GAT. This allows neighbouring
vertices to influence the features of a vertex, which sounds intuitively right
since neighbouring words can be a major indication for the potential label of
a vertex (see “Datum” in front of “03 maart 2020” and “Euro” in front of an
amount).
There is still much work to be done, but we expect to see our first results in
the coming month. After that, we will start fine-tuning our network and input
representation. Should you be interested in reading more about the techniques
we use, please find a list of recommended papers below this article.

Work at DSW

3. We construct a graph in which every vertex represents a word
and every edge represents a directed connection to the
neighbouring word (in 4 directions).

The work environment at DSW is casual and non-hierarchical. DSW attempts to
stay close to the frontier of innovation by exploring new techniques, actively
motivating you to keep learning. There is also a brand new employee gym to
get fit and a bar in the basement (to get unfit). We are located in Schiedam,
near the station. It’s only 15 minutes from Delft to desk!

Advertorial

What we work with mainly:
• Debian Buster
• Python 3
• Git
• Visual Studio Code & Jupyter Hub

Should you be interested in working for the data science team at DSW in the
form of a student job or master thesis (or of course a fulltime job)? Contact
Joël Koppe, Team lead Data & Analytics at jkoppe@dsw.nl or take a look at
ictbijDSW.nl

Reading list

Attention Is All You Need - Vaswani et al.
BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding
- Devlin et al.
Multilingual Universal Sentence Encoder for Semantic Retrieval - Yang et al.
Semi-Supervised Classification with Graph Convolutional Networks - Kipf et al.
Graph Attention Networks - Velickovic et al.
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Minor Robotics
Julian van Dijk, Student Computer Science

I have had the opportunity to join the minor robotics of 3me for my
minor during the first half of the academic year. During this minor you
build a robot with a multidisciplinary team of students from different
bachelors.
During the first week of the minor we started off with an introduction on how
the first quarter of the minor would look: A kick off with your team, meeting
with your clients and some selected courses based on the bachelor you are
doing. Let’s start off with the team. All teams have a composition of 4 different bachelors with 6 students per team in total. Every team had 2 Computer
Science and Engineering students, 2 Mechanical Engineering students, 1 Electrical Engineering student and 1 Industrial Design and Engineering student.
Together we had all the knowledge necessary to build a working robot.

Computer Science

Or so we thought, because before we started with building the robot we had
some courses to attend. We all had courses from the other disciplinaries. For
me this meant: Circuit Analysis(EE), Statics(ME) and Introduction to ROS and
Design in Robotics(IDE). The others had their disciplinary course switched to
Software Engineering methods(CSE). The courses were doable, although Design
in Robotics is time consuming. It was scheduled for one and a half days per
week, which alternated a bit between weeks. During these courses we already
started meeting with our client. They clarified what they wanted the robot to
do and what the absolute no-go’s were. Our task was to build a cheap and small
robot bottling machine. The initial idea was to receive a pallet of boxes with
empty bottles, process them and return a pallet of boxes where all the bottles
were filled, capped and labelled. However one of the no-go’s we received was:
“You are not allowed to use conveyor belts”. This meant we had to be more
creative within the assigned budget. Which ended up in us deciding to tackle
the single box problem first.
After deciding upon the specifics of the problem it was time to come up with
a solution. Doing this is easier said than done. We had a deadline at the end
of the quarter in which we had to hand in our design report. This report had
to be less than 100 pages, which proved to be a challenge. We had to include
our three possible designs and which design we eventually chose and why.
Furthermore it had to include the entire software design, electrical design and
human interaction design.

With all our time spent on brainstorming for design, creating them and actually
following our courses, we were finally able to start on the report two weeks
in advance. After some stress, late nights and some more stress we managed
to hand-in the report 3 minutes before twelve, which meant it was time for
celebration, because the time of documenting and courses was over. It was
time to start on the robot! Our eventual solution was a robot arm with a smart
gripper capable of grabbing bottles with computer vision and passing them
through stations that would do the filling, capping and labelling.
It felt great knowing that we now had the time to start working on the robot.
Parts were being ordered and the git repository was being filled with issues.
We started working on getting our simulation up and running with ROS and
gazebo. ROS stands for Robot Operation System and gazebo is a simulation
tool that can be used with ROS. We had to build a simulation, because the
physical robot would be finished around week 8. Turns out shipping parts and
making sure everything works takes a long time. Eventually we got a working
robot 6 days before the demo day. We needed a new robot arm that was compatible with ROS, since the one given to us was not. This meant a lot of stress
for everyone since our entire system was designed for another arm, but our
Electrical Engineer and Mechanical Engineers came through and modified the
entire gripper to fit and work on the new arm. Now it was time for the software
to work. This took some sleepless nights as well, because of the computer
vision not working well with light changes. This was fixed eventually and thus
we were ready for the demo day.
On the demo day itself we displayed our robot together with the others. Parents
and companies came to see them and asked about functions and such. It was
a great day which came with a great sense of accomplishment after seeing all
the work you put in the project come to fruition. It takes a lot of time to do
this minor and almost anything you do will not go as planned, but I gained a
lot of experience from it. Not only from the project, but also from my team. It
was great to work together with different kinds of disciplinaries and learn from
their views on a problem. I would recommend this minor to anyone who wants
to see further than their own profession.
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MRI for Uganda
Merel de Leeuw den Bouter, PhD candidate Numerical Analysis

Mathematics
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Are we experiencing warmer
winters than a few decades ago?
David Sarkisian, Student Applied Mathematics

Mathematics
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Second and third year electives

Mathematics

Maxime Hoekstra, Lieke van der Linden, Jasper Rou, Eva Slingerland, Students Applied Mathematics

30
j24n01.indb 30

4/20/20 10:08 AM

Volume 24 • Issue 3 • May 2020

Sn − 1

Sn + 1

Mathematics

Sn+1 =

!

31
j24n01.indb 31

4/20/20 10:08 AM

Volume 24 • Issue 3 • May 2020

Minors
Kilian Buis, Maxime Hoekstra and Doris Aafjes, Students Applied Mathematics
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Dreamteam Vattenfall Solar
Pieter Tolsma, Software Engineer & Logistics

Every two years, the Bridgestone World Solar Challenge takes place. This
is a solar race across the outback starting in Darwin and finishing in Adelaide. People call it the ‘world cup’ of solar racing since it is the biggest
and oldest solar challenge in the world. Out of the 10 times that Delft has
participated, we won 7 times. Last year I was part of the Vattenfall Solar
Team. With a group of 16 people, we designed, built and raced our own
ultra-efficient solar car against other top universities across the world.

Building a solar car is more a form of art than it is an exact science. You have to
be creative, especially when things do not work out as you thought they would.
Seeing NunaX on the road for the first time gave us all chills, after seeing the
car being built up from scratch. We joked about the fact that NunaX was our
baby, but in some sense she was. We would never let strangers near the car
since even a tiny scratch would impact our aerodynamic performance.
As you might know, after the most exciting race in history, NunaX did not make
it to the finish line. At 08:10, the day we would finish, she caught fire due to a
battery incident. As a team, we are extremely proud of what we have achieved
and glad that everyone returned home safely. I hope we inspired many people,
especially young kids to get into the field of engineering. As Wubbo Ockels, our
first team coach, once said; “We have only one earth, there is no spare”. During
our school visits, we let children see the car and talked about our project. I
was glad to hear that many kids were excited to study engineering because of
our visit.
I feel privileged that I could experience what I did as a student. I hope the
TU Delft will continue to appreciate this wonderful tradition and what kind of
impact it has on individuals across the world.

Miscellaneous

When I started in August 2018, the pressure was on to live up to our predecessors. A big challenge to say the least, since the competition was bound to
be strong this year. We had the advantage of a good history of building solar
cars, but this was also our biggest disadvantage. We build upon a mountain
of research already done by the previous teams, but we had to be very careful
about blind spots. What if we missed something that the other teams did not?
NunaX had to become the smallest, lightest, fastest solar car ever.
The beautiful thing about this project is that the goal is dead simple. Finish
first, roughly meaning; make the car as efficient as possible. Unlike other
competitions, we base all our decisions on this one goal. With almost every
faculty represented in our team, we channel all knowledge gathered at the TU
Delft and focus it on this optimization goal.

Photographers:
Jorrit Lousberg
Hans-Peter van Velthoven
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Historical Figure: Niccolò Tartaglia
Annerieke Ohm, Editorial Staff MaCHazine

ax2 + bx = c
x3
x3 + ax = b

x3 + ax2 = b

Miscellaneous
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Computer Science Puzzle
Louise Leibbrandt, Editorial Staff MaCHazine

n n

2n(n + 1)

1 1

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15, 14

Miscellaneous

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15
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Mathematics Puzzle
Kilian Buis, Editorial Staff MaCHazine

2 (3)

×

3 (4)

×

4 (5)

× ... ×

127 (128).

ax + by = 5
ax2 + by 2 = 10
ax3 + by 3 = 50
ax4 + bx4 = 130

13(x + y − xy) − 120(a + b)?

f (1000) = 997
f (999) = f (f (1004)) = f (1001) = 998
f (998) = f (f (1003)) = f (1000) = 997
f (997) = f (f (1002)) = f (999) = 998
f (996) = f (f (1001)) = f (998) = 997
f (995) = f (f (1000)) = f (997) = 998
f (994) = f (f (999)) = f (998) = 997
f (993) = f (f (998)) = f (997) = 998
etc.

Miscellaneous
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Science Trends: The Mind and Happiness

Miscellaneous

Akash Singh, MSc Computer Science
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