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Researchers at Aalto and Karolinska developed a 
microscope without a microscope

Research, published:  6.9.2019

DNA microscopy makes it possible to view biological 
molecules on micro-level without expensive optics.

Researchers at Aalto University and 
Karolinska Institute in Stockholm, 
Sweden, have developed a novel mi-
croscopy method that helps in seeing 
where molecules of cells and tissue 
samples are– without using any op-
tics. Unlike traditional microscopy 
technology, the new method called 
DNA microscopy is not based on light, 
rather it makes use of DNA sequenc-
ing and computer algorithms. This 
method has potential to become more 
common because it is for many appli-
cations much more convenient than 
traditional optical microscopy.

‘The new approach holds great po-
tential for the study of cellular phe-
nomena, and it shows how versatile 
the basic methods of DNA nanotech-
nology are. The combination of na-
noscale programmable material and 
efficient algorithms is very powerful,’ 
says Professor Pekka Orponen, one of 
the authors of the article.

The new method allows scientists to 

search for multiple target molecules at 
the same time over a large area, such 
as searching for antibodies on the sur-
face of a single cell. As a result of this, 
researchers can, for instance, study 
how such ‘micro-environments’ influ-
ence the life cycle of a cell or the devel-
opment of a disease. In traditional mi-
croscopy, target molecules need to be 
detected one or at most a few at a time, 
which makes the process very slow.

In DNA microscopy, the cell or tissue 
sample connects to single-stranded 
DNA snippets that bind to the mole-
cules of interest. If one wants to study 
a certain protein, short DNA snippets 
would be used for binding that protein. 
By using enzymes, these DNA snip-
pets can be locally copied and com-
bined into pairs. Consequently, longer 
DNA strands are formed and informa-
tion about the target molecules’ loca-
tions in relation to each other is saved 
in them.

When the longer DNA strands have 

been created, this nano-level informa-
tion about the relative locations of the 
target molecules can be read out by us-
ing modern DNA sequencing technol-
ogy. In this study, researchers devel-
oped an effective computing method 
that, by using this kind of information, 
allows reconstruction of accurate im-
ages about how the target molecules 
are distributed across a sample.

The article was published in the 
journal PNAS. The Åke Wiberg Foun-
dation, the Knut and Alice Wallenberg 
Foundation, and the Academy of Fin-
land funded the research.

DNA microscopy being 
demonstrated on a re-

naissance painting. 

By Anu Haapala, 
Image from the article
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Research, published: 23.10.2019

Multiplayer bouncing exercise brings extra motivation

The game gives players an empowering experience using custom computer vision, 
movement exaggeration, and game design techniques.

Computer-game augmented trampo-
lines motivate people to exercise, ac-
cording to a new study presented at the 
CHI PLAY conference. The study was 
carried out by researchers in Assis-
tant Professor Perttu Hämäläinen's 
group at Aalto University and CEO 
Raine Kajastila's team at Valo Motion, 
a Finnish computer game company 
with strong ties to the university, and 
looked at users of Valo Motion’s game 
Super Stomp.

The study explains how the game 
gives players an empowering experi-
ence using custom computer vision, 
movement exaggeration, and game 
design techniques. Super Stomp is 
a game where two players on sepa-
rate trampolines try and squash each 
other’s avatars, who are moving on a 
screen that is tracking how they jump 
in real-life. The game exaggerates the 
virtual jumps while preserving precise 
control of the game characters. This 
can make the player feel like an actual 

Superhero within the game world.
In their paper the researchers point 

out that trampolining is a physically 
demanding task – which brings health 
benefits for people doing it – but tra-
ditional ways of making trampolining 
more fun, by doing tricks or being on 
the trampoline with more than one 
person, is historically how people in-
jure themselves. The game, which al-
lows two people to compete with each 
other on a screen whist carrying out 
safe jump styles, therefore encourages 
exercise safely.

The researchers discovered that the 
game scores very high on psychologi-
cal measures of physical activity moti-
vation and enjoyment. In addition, Su-
per Stomp also scored high in a survey 
that measures engagement with the 
game and how enjoyable the game was. 
In short, games like Super Stomp can 
tick all the boxes for making the player 
feel motivated to exercise.

The academic paper about Super 

Stomp will be presented by Dr Max-
imus Kaos at the international CHI 
PLAY game research conference. CHI 
PLAY is the international and inter-
disciplinary conference (by ACM 
SIGCHI) for researchers and profes-
sionals across all areas of play, games 
and human-computer interaction 
(HCI). The conference will take place 
between the 22nd and 25th October 
2019 in Barcelona, Spain.

Lauri Lehtonen designed and pro-
grammed the game as his Master’s 
thesis.

Games like Super Stomp can 
tick all the boxes for making 
the player feel motivated to 

exercise. 

By Tiina Aulanko-Jokirinne, 
Image: Screenshot from the SuperStomp
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Published:  5.12.2019

Researchers are importing electricity and internet 
connections to a Namibian village – required technology 
can be transported in a pickup
The initiative to be piloted on Independence Day seeks to aid the everyday lives of 
people in small communities while creating a framework for businesses.

From the Finland’s Independence 
Day on, residents of the Namibian vil-
lage Oniipa will be able to use electric-
ity and the internet, thanks to a solar 
energy system that is connected to the 
internet. All this happens, as the Finn-
ish research project Fusion Grid aim-
ing to find alternatives for traditional 
electricity and network solutions will 
be piloted for the first time.

Oniipa is a Northern Namibian vil-
lage of approximately 700 inhabitants, 
and there are many developing areas 
like it around the world. The key idea 
in Fusion Grid is that, instead of build-
ing heavy structures, all that is needed 
for the electricity and internet con-
nections can be transported with, say, 
a pickup.

‘If you buy a sofa from Ikea, you will 
need a van or pickup to transport it – 
but not more than that,’ says Professor 
at Aalto University’s Department of 
Computer Science Marko Niemin-
en.

After transportation, the sofa needs 
to be assembled with the help of sim-
ple instructions that are understand-
able for everyone. The same applies to 
the telecommunications and electrici-
ty connections that are taken to Onii-
pa: anyone should be able to install 
them on their own and with low costs.

‘The idea is that the system is mod-
ular and there are as few attachable 
parts as possible, which would make it 
even easier than assemble Ikea furni-
ture,’ says Project Manager of Fusion 
Grid and post-doctoral researcher at 
LUT University Antti Pinomaa.

Fusion Grid is a joint research proj-
ect by Aalto University, LUT Univer-
sity, Green Energy Finland and Uni-
versity Properties of Finland, and it is 
now piloted for the first time. Previ-
ously, also Nokia was part of it with its 
Kuha Mobile Network.

The Finnish company Salo Solar’s 
solar panels are a basic element of the 
electricity solution taken into Onii-
pa. The solar panels load the batter-
ies of the system that then store ener-
gy for the night. The small solar plant 
works as a so-called off-grid-micro-
grid. It provides electrical energy to 
the people living in a community of a 
few houses so that they can, for exam-
ple, charge mobile devices, use a fan, 
watch the television, and listen to the 
radio.

The pilot seeks to take into Oniipa a 
system of 12 solar panels that charges 
Lithium-ion batteries storing energy 
for the night. Researchers estimate 
that this type of a system should pro-
vide enough electricity for the every-

day life needs in five households. The 
number of solar panels and batteries 
can easily be increased: a hundred 
similar systems could supply electric-
ity for every home in Oniipa, for in-
stance.

The researchers’ next plan is to at-
tach Nokia’s 4G LTE base station to 
the solar plant in order to provide bet-
ter digital services to the residents of 
Oniipa. The range of the 4G base sta-
tion is two kilometres, and according 
to estimates, the system could be used 
to control the SIM cards of 600 simul-
taneous users.

‘In the test, we get to test our con-
cept in reality. We get to see how much 
of our guesses have been on point,’ 
Pinomaa says.

Technical readiness 
for businesses

Fusion Grid relies on the notion that 
once electricity and telecommunica-
tions connections are introduced in 
small communities of poor countries, 
they will not only improve the quality 
of life for local people but also enable 
a new type of small entrepreneurship 
to emerge in the area with the aid of 
digital services. One goal of the pilot is 
to find out what types of possibilities 
electricity, the internet, and digital 
services can bring to these areas.

‘We’re not trying to guess what kind 
of business could be profitable for the 
locals but rather provide the tools and 
technical platform for it,’ Nieminen 
says.

Creating new employment opportu-
nities is also important for ensuring 
that there are enough investors for 
the infrastructure after the actual re-
search project so that similar technol-
ogy could be introduced in new areas.

‘No one will finance something they 
know will not pay itself back,’ Niemi-
nen says. ‘For example, national devel-
opment banks are interested in such 
investments, but they also want to 
witness it genuinely improving living 
conditions and creating a framework 
for new possibilities.’

Business Finland and the Ministry 
for Foreign Affairs of Finland have 
funded the Fusion Grid project, which 
started in 2018, by 1.5 million eu-
ros. The project continues until June 
2020. The current pilot provides the 
researchers a change to collect valu-
able information about user experi-
ences. The most important results of 
the project will be achieved during the 
pilot.

“We’re not trying to guess 
what kind of business could 

be profitable for the locals 
but rather provide tools and 

technical platform for it.”

By Anu Haapala
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Social media design that seeks to mitigate polarization 
could increase ideological distance

Research, published:  11.11.2019

In a study by Matti Nelimarkka and his colleagues, interviewees brought up the fact 
that content recommendation models on social media may be poor solutions for re-
ducing polarization in discussions.

Developers and researchers of so-
cial media services have long believed 
that polarization in discussions can 
be reduced by designing services that 
recommend content from perspec-
tives opposite to the users’ own views. 
However, those interviewed in the re-
search by Aalto University and Syra-
cuse University in the US expressed 
their doubts on the notion. Some even 
believed that this type of design could, 
in some cases, increase polarization.

A research article by Aalto’s vis-
iting researcher Matti Nelimarkka 
and his US colleagues was published 
at the Computer-Supported Coop-
erative Work and Social Computing 
(CSCW) Conference on November 9. 
Researchers interviewed 19 Finnish 
or American persons, who were either 
professionals in the political field or 

ordinary citizens who often discuss 
politics on social media yet are profes-
sionally not affiliated with it.

Researchers presented participants 
with four different content recom-
mendation models that could be used 
on Facebook, for example. In the first 
model, the service recommended us-
ers with content that is in conflict 
with their opinions. The second model 
encouraged the user to become famil-
iar with such content before posting 
their own content. In the third model, 
the user witnessed their friend hav-
ing shared content that contradicts 
the user’s own opinions. The fourth 
model showed the user their friends 
and friends of friends discussing a 
subject in a way that contradicted the 
user’s own views on the matter. When 
presenting the different models, re-

searchers asked participants to share 
their experiences on the models.

The interviewees detected differ-
ent elements in the models that could 
even increase political polarization. 
Participants were most critical of the 
model recommending articles only 
presenting views opposite to one’s 
own. The model that encourages the 
user to rethink before posting content 
can, according to the interviewees, 
seem scornful and lead to self-censor-
ship or even anger. Recommendation 
based on one’s friends or acquaintanc-

Matti Nelimarkka, a visiting 
researcher, has his back-

ground in both political sci-
ence and human-computer 

interaction. 
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es of friends, on the other hand, works 
poorly if the user has a small social 
network.

The interviewees felt even if a ser-
vice was designed to mitigate polar-
ization, seeing views opposite to one’s 
own may rather increase ideological 
distance between individuals. For this 
reason, services should be planned in 
a way that they are guaranteed to push 
people towards appropriate behav-
ior. 'Platforms cannot guide the way 
people behave but they can, at best, 
encourage them to engage in more ap-
propriate discussions,' says Nelimark-
ka.

Seeing someone you know 
recommend content can 
motivate opening the link  

Participants did find also positive 
elements in the models. They pointed 
out that each one could offer people 
new information and lead to a wider 
understanding of the phenomenon, 
and through it, a deeper discussion.

'Many noted that this works as a 
moment of constraint: before posting 
anything on the service, one can wit-
ness multiple different viewpoints 
and perhaps try to modify their post,' 
Nelimarkka says.

Many participants believed that 
once the user perceives someone close 
to them sharing a piece of news that 
clashes with their own opinion, mo-
tivation to click on the news increas-
es. In situations where people acquire 
contacts from different life situations, 
it is common to form a large circle of 
acquaintances. In fact social media 
platforms have for years now focused 
on solving privacy management issues 
resulting from a large circle of friends.

Focusing on relatively open dis-
cussion forums, such as Twitter and 
Facebook, may however be an outdat-
ed approach. According to Nelimark-

ka, the research also pointed out that 
political experts in particular have of-
ten moved to discuss politics in more 
closed groups, such as WhatsApp. 
'This is even worse for polarization. 
Many interviewees raised this subject, 
and it still hasn’t been widely covered 
in literature.'

A weak understanding 
of other fields may result 
in several problems

A research review by Nelimark-
ka was also published at CSCW. The 
review centers on how democratic 
decision-making is presented at hu-
man-computer interaction (HCI) con-
ferences and how political science and 
HCI researchers could move toward 
an improved trading zone.

A poorly functioning collaboration 
leads to a range of issues. Nelimarkka 
highlights a study on customer satis-
faction measured by smiley face push 
buttons as an example. These types of 
research articles, according to Neli-
markka, always begin the same way: 
Researchers want to support democ-
racy that is based on voting, so they 
situate buttons in people’s everyday 
surroundings. With these buttons, 
people would easily provide feedback 
and get it across.

'None of the papers return to ad-
dress whether this wish is actually 
ever carried out,' Nelimarkka says. 
'They do report on how many times 
the buttons have been pushed and how 
they have been used. Yet research on 
political participation has taught us 
that people’s actions are distorted. I 
push those buttons several times, as 
many times as it takes to get my opin-
ion across better! But someone maybe 
doesn’t dare do this.'

It is probable, then, that not every-
one’s position is displayed equally in 
votes, but if the central problems re-
lated to participation in political pro-
cesses are unfamiliar to researchers, 
this is a viewpoint that is easily over-
looked in analyses. Nelimarkka de-
scribes the worst-case scenario, where 
a lack of collaboration and a weak un-
derstanding of another field may lead 
to researchers in one field developing 
something that has long ago been in-
troduced in another field and proven 

to not work. 
Collaboration leads to 
higher-quality research

Based on Nelimarkka’s review, re-
searchers of both HCI and social sci-
ences still have much to learn from 
each other. However, collaboration 
needs to take place under conditions 
set by both disciplines. Nelimarkka 
believes that it is necessary to create 
shared information sharing points, 
which researchers of politics can use 
to familiarize themselves with central 
HCI concepts and methods, and vice 
versa.

Better collaboration would lead to 
research that is better conceptualized 
and detailed in both fields. 'The ques-
tion is: how do we educate people in a 
way that enables them to do this? Pur-
suing several master’s degrees is not 
the answer.'

Nelimarkka himself has a multidis-
ciplinary background. He completed 
his bachelor and master’s degrees at 
the Faculty of Social Sciences but pur-
sued doctoral studies on human-com-
puter interaction. The reason behind 
the 'crossover to another field' was the 
fact that technology was poorly con-
sidered at the Faculty of Social Sci-
ences at that time. 'Towards the end of 
my doctoral thesis, I began working on 
his literature review and realized I’d 
come up with everything I want to do: 
combine these two areas.'

Now Nelimarkka is a visiting re-
searcher at Aalto’s Department of 
Computer Science. Since technology 
is present everywhere these days, he 
points out, HCI can be used to study 
practically anything. City bikes, for 
example, are a part of HCI, as they 
collect data on people. They can be 
researched as not only information 
technology but also as a sociological or 
political phenomenon.

'For me, that’s quite a few opportuni-
ties missed when researchers in other 
fields fail to utilize things that have 
been discovered on the HCI side long 
ago. On the other hand, HCI research-
ers sometimes ignore the niche under-
standing of other fields.'

By Anu Haapala, 
Photo Matti Ahlgren

“Opportunities are missed 
when researchers in other 

fields fail to utilize things 
that have been discovered 

on the HCI side long ago”
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Research, published: 12.11.2019

What if AR Navigation could help 
you find free coffee at Slush?

VimAI uses machine learning mixed with computer vision to bring on a new kind of 
augmented intelligence for indoor settings, all accessible on a smartphone and with 
no hefty infrastructure investment.

VimAI, founded in 2017
Founders: Jiang Dong, Marius 
Noreikis, Vilen Looga, Antti Ylä-Jääs-
ki, Yu Xiao

VimAI has operated so far with boot-
strap financing

Company milestones:

May 2019 -VimAI launched its first 
products and has since made several 
pilots with customers in Finland.

October 2019 - VimAI made a remark-
able deal with a global phone manufac-
turer.

November 2019 - VimAI got into an 
agreement with Singapore Airlines to 
pilot its navigation solution at Changi 
airport in Singapore.

Website: vim.ai

VimAI was born from a crowdsourc-
ing research project at Aalto Universi-
ty. As part of the project, the research 
team investigated if tourist photos 
from Temppeliaukio church that had 
been uploaded to Instagram could be 
utilised. They soon realised that a 3D 
point cloud model of the church could 
be created from the photos so the next 
thing to find out if that model could 
be used to identify the position of the 
photographer. This led to the idea that 
photos taken in a coordinated man-
ner could be used as a positioning tool 
which subsequently became the Vi-
maAI navigation and location-based 
augmented reality (AR) app.

In 2016, a team was created for a com-
mercialisation research project at Aal-
to, which subsequently led to them be-
ing recipients of the Business Finland 
TUTL funding, which enabled them to 
start an official company.

VimAI CEO, Ismo Olkkonen, says 
that the company prefers the term aug-
mented intelligence as opposed to aug-
mented reality, ‘Even though we could 
be considered an AR platform, aug-
mented intelligence is a more appro-
priate term as our solution is meant to 
enhance human intelligence and play 
more of an assistive role’.

VimAI comes as two separate mobile 
apps; one being a scanning tool that can 
be used to collect visual data from the 
indoor environments and implement 
scene understanding, the other being a 
navigation tool that enables high preci-

sion indoor localisation and navigation 
with dynamic data displayed in differ-
ent physical locations.

With computer vision and machine 
learning techniques taking care of the 
data, the VimAI app only requires the 
use of commercial devices, like mobile 
phones, to do the scanning and navi-
gation which negates the need for ex-
pensive equipment and infrastructure 
investment.

While similar products exist on the 
market, Olkkonen points out that a 
significant advantage of VimAI solu-
tion is its lightness. The positioning is 
done totally in the phone without the 
need for computing resources from the 
cloud, which makes the solution ex-
tremely scalable.

VimAI is currently in pilot-phase 
with several customers, with a focus on 
providing their product for shopping 
centres as well as for the industrial and 
real estate sectors.

By Mark Fletcher, 
Photo Matti Ahlgren
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Press release, published: 10.3.2020

Turbulent convection at the heart of stellar activity
By combining modern data analysis techniques with stellar structure modelling for 
main-sequence and giant stars, researchers shed new light on stellar dynamos

Different stars can exhibit very dif-
ferent levels of activity. The Sun’s cor-
onal mass ejections, flares and sun-
spots – all signs of solar activity – are 
rather feeble on an astronomical scale. 
Other stars are up to ten times more 
active, for example sporting huge 
starspots that cover a large portion 
of their disc. While researchers have 
long identified the magnetic fields 
generated in the interior of stars in a 
dynamo process as drivers of activity, 
the exact workings of this dynamo are 
still unclear. A collaboration between 
researchers at Max Planck Institute 
for Solar System Research (MPS) and 
Aalto University searched for an an-
swer by applying the same analysis to 
a sample of both main sequence and 
more evolved stars. They find that a 
common, turbulence-dependent dy-
namo mechanism plays a crucial role 
for stellar activity in all stages of stel-
lar evolution. The results are pub-
lished in next week’s issue of Nature 
Astronomy.

The inside Stars are structured in a 
layered, onion-like fashion. Stars with 
temperatures like our sun have cores 
surrounded by a radiation zone. In this 
zone, the heat from the core is led out-
wards by radiation. As the stellar plas-
ma becomes cooler farther away the 
core, heat moves by plasma flows: hot 
plasma from within rises to the sur-
face, cools, and sinks down again. This 
process is called convection. At the 
same time, the star’s rotation, which 
depends on stellar latitude, introduces 
sideways movements. Together, both 
processes twist and twirl magnetic 
forces to create a star’s complex mag-
netic field, in a dynamo process that is 
not yet fully understood.

‘Unfortunately, we cannot look di-
rectly into the Sun and other stars to 
see these processes in action, but have 
to resort to more indirect methods,’ 
says Dr. Jyri Lehtinen from MPS. 
In their current study, the research-

ers compared different stars’ activity 
levels on the one hand, and their ro-
tational and convective properties on 
the other. The goal was to determine 
which properties have a strong influ-
ence on activity. This can help to un-
derstand the specifics of the dynamo 
process within.

Several models of the stellar dyna-
mo have been proposed in the past, but 
two main ideas prevail. While one of 
them puts a greater emphasis on the 
rotation and assumes only subtle ef-
fects of convectional flows, the other 
depends crucially on turbulent con-
vection. In this type of convection, the 
hot stellar plasma does not rise to the 
surface in large-scale, sedate motions, 
but rather that small-scale vigorous 
flows dominate.

In order to find evidence for one or 
the other of the two paradigms, Leht-
inen and his colleagues took a look at 
224 very different stars. Their sample 
contained both main-sequence stars, 
which are in the prime of their life, and 
older, more evolved giant stars. Typi-
cally, both convection and rotational 
properties of stars change as they age. 
Compared to main sequence stars, 
evolved stars exhibit a thicker convec-
tion zone often expanding over much 
of the star’s diameter and sometimes 
superseding the radiation zone com-
pletely. This leads to longer turnover 
times for convective heat transport. At 
the same time, rotation usually slows 
down.

For their study, the researchers an-
alyzed a data set obtained at Mount 
Wilson Observatory in California 
(USA), which over several years re-
corded the stars’ emissions in wave-
lengths typical of calcium ions found 
in the stellar plasma. These emissions 
are not only correlated with the stars’ 
activity level. Complex data process-
ing also made it possible to infer the 
stars’ rotation periods.

Like the Sun, stars are sometimes 

dappled with regions of extremely 
high magnetic field strength, so-called 
active regions, which are often associ-
ated with dark spots on the stars’ vis-
ible surface. “As a star rotates, these 
regions come into view and pass out of 
it leading to a periodic rise and fall in 
emission brightness”, Prof. Dr. Maarit 
Käpylä from Aalto University in Fin-
land –and who also heads the research 
group Solar and Stellar Dynamos at 
MPS– explains. However, since stel-
lar emissions can also fluctuate due 
to other effects, identifying periodic 
variations – especially over long peri-
ods – is tricky.

‘Some of the stars we studied show 
rotation periods of several hundreds 
of days, and surprisingly still a mag-
netic activity level similar to the other 
stars, and remarkably even magnet-
ic cycles like the Sun,’ says Dr. Nigul 
Olspert from MPS, who analyzed the 
data. The Sun, in comparison, rotates 
rather briskly with a rotation period of 
only approximately 25 days at the so-
lar equator. The convective turnover 
times were calculated by means of 
stellar structure modelling taking into 
account each star’s mass, chemical 
composition, and evolutionary stage.

The scientists’ analysis shows that 
a star’s activity level does not de-
pend only on its rotation, as had been 
suggested by other studies based on 
smaller and more uniform samples in-
cluding only main sequence stars. In-
stead, only if convection is accounted 
for, can the behavior of main-sequence 
and evolved stars be understood in a 
unified manner. ‘The co-action of ro-
tation and convection determine how 
active a star is,’ Prof. Käpylä summa-
rizes. ‘Our results tip the scales in fa-
vor of the dynamo mechanism includ-
ing turbulent convection.’

Written in collaboration with Max Planck 
Institute for Solar System Research / commu-
nications
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Designing AI that understands humans’ goals better
To make a better smart assistant, we need an AI that understands its user and does 
not constantly need detailed instructions

When researchers design machine 
learning systems, their goal is typi-
cally to automate certain functions. 
Instead of being fully autonomous, 
however, most of these systems work 
together with humans. In order to be 
truly helpful, they need to understand 
what goals people have.

Researchers at the Finnish Center 
for Artificial Intelligence (FCAI) have 
now taken important steps towards 
designing AI that understands people.

At first, the researchers taught the AI 
to build a model of its user - human or 
machine. Then, they taught it to adapt 
this model by following the user’s ac-
tions. In practice, the researchers de-
veloped machine learning methods 
which combine statistics with compu-
tation, and then tested the methods in 
practice and in simulations. They test-
ed the algorithms in simple situations 
in order to make sure they understand 
what exactly happens in those situa-
tions and report about the events ac-
curately.

In the first experiment, they 
designed an AI teacher 
for the learning AI.

‘This was difficult especially because 
the learning AI could decide what it 
wanted to learn,’ explains Samuel 

Kaski, the director of FCAI and pro-
fessor at Aalto University. The re-
searchers noticed that the AI learner 
achieved better learning results when 
the teacher understood what informa-
tion the learner had already learned 
and adapted its teaching material to 
suit this  particular learner.

In the second experiment, human 
users were asked to find a particu-
lar target word by using an AI-based 

word-search engine. The engine pres-
ents the user one word at a time, and 
the user then  tells it whether the pre-
sented word is useful in finding the 
target word. If the user is looking for 
the word ‘football,’ for instance, they 
are likely to say that the first present-
ed sport-related word is useful, if all 
the previous words have been related 

to food.
The results of this experiment 

showed that the AI could help the us-
ers in finding the target words faster 
if it understood that, by responding to 
the presented words in a certain way, 
the user wants to direct the AI towards 
the right words. In other words, the AI 
took into account the fact that the user 
is trying to teach it.

According to Professor Kaski, this 
topic is important, as the interaction 
between user and AI becomes much 
easier when the AI understands its us-
er’s goals. ‘Then the human user does 
not need to explain in detail anymore 
what they expect from the AI helper.’

One of the main goals of FCAI is to 
develop AI that understands humans 
and is understandable. ‘So far, we can 
build AI systems that understand the 
users’ goals only in very simple situa-
tions, which means that designing tru-
ly helpful AI assistants calls for a lot of 
additional work,’ Kaski says.

The research article was published 
at NeurIPS, the world’s largest and 
most prestigious machine learning 
conference in December 2019.

By Anu Haapala, 
Illustration  Matti Ahlgren

In the first experi-
ment, they designed 

an AI teacher for the 
learning AI
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Neural network for elderly care could save millions
A deep neural network model helps predict healthcare visits by elderly people, with 
the potential to save millions

If healthcare providers could ac-
curately predict how their services 
would be used, they could save large 
sums of money by not having to allo-
cate funds unnecessarily. Deep learn-
ing artificial intelligence models can 
be good at predicting the future given 
previous behaviour, and researchers 
based in Finland have developed one 
that can predict when and why elderly 
people will use healthcare services. 

Researchers at Aalto University, the 
University of Helsinki, and the Finn-
ish Institute for Health and Welfare 
(THL) developed a so-called risk ad-
justment model to predict how of-
ten elderly people seek treatment in 
a healthcare centre or hospital. The 
results suggest that the new model is 
more accurate than traditional regres-
sion models commonly used for this 
task, and can reliably predict how the 
situation changes over the years.

Risk-adjustment models make use of 
data from previous years, and are used 
to allocate healthcare funds in a fair 
and effective way. These models are 
already used in countries like Germa-
ny, the Netherlands, and the US. How-
ever, this is the first proof-of-concept 
that deep neural networks have the 
potential to significantly improve the 
accuracy of such models.

‘Without a risk adjustment model, 
healthcare providers whose patients 

are ill more often than average peo-
ple would be treated unfairly,’ Pekka 
Marttinen, Assistant Professor at 
Aalto University says. Elderly people 
are a good example of such a patient 
group. The goal of the model is to take 
these differences between patient 
groups into account when making 
funding decisions.

According to Yogesh Kumar, the 
main author of the research article 
and a doctoral candidate at Aalto Uni-
versity, the results show that deep 
learning may help design more accu-
rate and reliable risk adjustment mod-
els. ‘Having an accurate model has the 
potential to save several millions of 
dollars,’ Kumar points out.

The researchers trained the mod-
el by using data from the Register of 
Primary Health Care Visits of THL. 
The data consists of out-patient visit 
information for every Finnish citizen 
aged 65 or above. The data has been 
pseudonymized, which means that in-
dividual persons can not be identified. 
This was the first time researchers 
used this database for training a deep 
machine learning model.

The results show that training a deep 
model does not necessarily require an 
enormous dataset in order to produce 
reliable results. Instead, the new mod-
el worked better than simpler, count-
based models even when it made use 

of only one tenth of all available data. 
In other words, it provides accurate 
predictions even with a relatively 
small dataset, which is a remarkable 
finding, as acquiring large amounts of 
medical data is always difficult.

‘Our goal is not to put the model de-
veloped in this research into prac-
tice as such but to integrate features 
of deep learning models to existing 
models, combining the best sides 
of both. In the future, the goal is to 
make use of these models to support 
decision-making and allocate funds 
in a more reasonable way,’ explains 
Marttinen.

The implications of this research 
are not limited to predicting how of-
ten elderly people visit a healthcare 
centre or hospital. Instead, according 
to Kumar, the researchers’ work can 
easily be extended in many ways, for 
example, by focusing only on patient 
groups diagnosed with diseases that 
require highly expensive treatments 
or healthcare centers in specific loca-
tions across the country.

The research results were published 
in the scientific publication series of 
Proceedings of Machine Learning Re-
search.

By Anu Haapala, 
Photo Matti Ahlgren
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Researchers develop new 
methods for studying materials 
at the smallest possible scale

Scientists around the world are interested in developing new materi-
als to help people live more sustainable and healthy lives, but the quest 
to produce these materials requires detailed knowledge of the mysteri-
ous structures of the molecules they are made from. Designers want to 
replace wasteful plastic with sustainable plant derived compounds, but 
this can be a challenge without knowledge of plant compound’s molec-
ular structure. A new technique developed at Aalto University should 
allow researchers to get this essential information.

To achieve this, the researchers combined a common materials anal-
ysis technique with artificial intelligence. Atomic Force Microscopy 
(AFM) uses an incredibly fine needle to measure the size and shape of 
nanometer sized objects, and can already be used to measure the struc-
ture of flat, pancake-like planar molecules. By training an artificial in-
telligence algorithm on lots of AFM data, scientists can now identify 
more complex molecules with exciting real-world applications.

The team are now able to take images of a single, 3-dimensional mol-
ecules, with enough detail that it is possible to understand the different 
chemical properties of different parts of the molecule. The work was 
carried out by researchers at Aalto University, led by Academy Profes-
sor Peter Liljeroth, and Professors Adam S. Fosterand  and Juho 
Kannala; and was recently published in the journal Science Advances.

‘The method researchers currently use guesses the structure, sim-
ulates AFM images and see if the guess was correct. When there are 
many possibilities, this is slow and difficult, and in the end one cannot 
be certain that all possible structures were thought of,’ explains Peter 
Liljeroth.

The researchers used a well understood biomolecule called 1S-cam-
phor, that has a well-known atomic structure and, as a bioproduct of the 
wood industry, is similar to many of the molecules that other Aalto re-
searchers are interested in for producing sustainable products. Using 
a combination of machine learning and AFM simulations, Professor 
Foster’s team developed a deep learning system that matches a set of 
AFM images with their molecular structure. First, the machine learn-
ing system was tested on simulated AFM data, analysing various mol-
ecules with planar and non-planar geometries. To test that it worked, 
experimental data was used with exciting results: The AI was able to re-
liably and rapidly interpret AFM images of complex 3D molecules and 
say what their chemical properties would be.

Benjamin Alldritt, the first author of the paper explains “This re-
search is exciting because it gives us new ways of understanding mate-
rials using current experiments. By combining machine learning with 
AFM, we can understand images of 3D structures that were unable to 
before. Additionally, this new method is faster than already existing 
methods at working out how molecule sits on the surface, and it’s quick-
er and more reliable than human experts for this task.”

Olli-Pekka Koistinen, doctoral candidate at 
Aalto University, developed machine learning al-
gorithms based on Gaussian process regression 
to enhance searches of minimum energy paths 
and saddle points, and tested how well the algo-
rithms work.

In theoretical chemistry, finding minimum en-
ergy paths and saddle points is one of the prob-
lems that consume most time and computation-
al resources. The bottleneck of the computation 
is the accurate evaluation of energy and forces 
for each atomic configuration, which typically 
needs to be performed at hundreds of points in 
the configuration space.

Algorithms utilizing machine learning can re-
duce the number of observation points and ex-
pensive energy evaluations to a fraction of what 
is required by conventional methods and thus 
speed up the computation.

Minimum energy paths lie on a potential ener-
gy surface that describes the energy of a particu-
lar system - a molecule, for example - in terms of 
particular parameters. Usually these parameters 
show the locations of the atoms. The local min-
imum points of the energy surface correspond 
to the stable states of the system. The minimum 
energy paths connect these points and describe 
possible reaction mechanisms.

‘As an orienteer, I see this energy surface as a 
map. The stable atom configurations are shown 
as depressions on the map, and the minimum 
energy path is a route between two such depres-
sions. It stays as low as possible all along the way. 
The highest point of the path is at a saddle point 
where you can get from one depression into an-
other one staying as low as possible,’ Koistinen 
explains.

Traditionally, researchers have searched for 
minimum energy paths and saddle points using 
iterative methods that proceed on an energy sur-
face with small steps. With the help of machine 
learning and statistical models, previous obser-
vations can be utilized to model the energy sur-
face, and the goal can be reached with signifi-
cantly fewer iterations.

Published: 8.1.2020

Machine learning in 
chemistry - algorithms 
help finding minimum 
energy paths and 
saddle points more 
effectively

By Matthew Allinson By Anu Haapala
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Both physicians and nurses in Finland are dissatisfied with 
the usability of electronic health record systems

Research, published: 12.2.2020

According to a recent study, nurses’ and physicians’ views on what aspect of the sys-
tems should be developed differ from each other.

Finnish researchers are among the 
first in the world to have carried out 
nation-wide survey studies on physi-
cians’ and nurses’ experiences of using 
electronic health record (EHR) sys-
tems. The study reveals that Finnish 
physicians and nurses, in general, are 
dissatisfied with the usability of EHR 
systems. 

In surveys previously carried out 
in other countries, nurses have been 
found to be more content with the sys-
tems than physicians, but 
the findings of this study 
contradicted with those 
findings. Professor of 
Practice Johanna Kaipio 
notes that the user expe-
riences of nurses carrying 
out clinical tasks have pre-
viously been studied less 
than those of physicians.

‘As a professional group, 
physicians are more crit-
ical. The views of nurs-
es doing clinical work in 
terms of development 
needs may not arise in the 
same ways as regular phy-
sicians’. This may have 
influenced the general 
outlook on professional 
groups’ level of satisfac-
tion towards the systems,’ 
Kaipio says.

Finnish physicians and nurses, how-
ever, have different views on what is 
working in current EHR systems and 
what is not. There is a wide array of 
EHR systems used in Finland, both 
in terms of their functions and imple-
mentation. Some systems serve the 
needs of nurses better, while others 
the needs of physicians.

The study finds that nurses were 
more satisfied than physicians on how 
EHR systems support collaboration 
and information exchange. They also 
ranked higher how the systems sup-

port routine tasks and enable retriev-
ing patient data. Physicians, in turn, 
were more satisfied than nurses with 
the technical stability of the systems, 
learnability of the systems, and sys-
tems’ support for documenting pa-
tient information.

‘Nurses consider it important that 
documenting patient information is 
fluent, whereas physicians value sum-
maries of patient information provid-
ed by the systems needed to support 

decision-making,’ Kaipio sums up.
Development of the systems should 

take place with consideration to both 
professional groups. Researchers 
point in their article that the EHR sys-
tems physicians were most satisfied 
with in terms of usability have been 
developed in collaboration with  phy-
sicians.

Kaipio points out that more research 
on user experiences of EHR systems 
is needed and the development of the 
systems influenced this way. The work 
should also increasingly include sys-

tem end-users and consider the differ-
ent use contexts and purposes, along 
with the potential users.

‘There is plenty of room for improve-
ment in the systems, and their imple-
mentation reflects the fact that their 
design has not included an adequate 
understanding of the work and needs 
of the end users. Currently, poor us-
ability of the systems results in inef-
ficiency and frustration among physi-
cians and nurses alike.’

Tarja Heponiemi, Re-
search Professor at the 
Finnish Institute for 
Health and Welfare, says 
that ‘We could reduce the 
work burden of people 
working in healthcare and 
improve their well-being 
by investing in well-func-
tioning and user-friend-
ly EHR systems. Offering 
sufficient orientation and 
education is also import-
ant, especially when we 
introduce new systems or 
features.’

The study reported by 
Aalto University, Sa-
takunta Hospital District, 
the Finnish Institute for 
Health and Welfare and 
Helsinki University Hos-
pital involved 3,013 phy-

sicians and 2,560 nurses working in a 
public healthcare centre or hospital in 
2017.

The study has been funded by the 
Strategic Research Council at the 
Academy of Finland and the Ministry 
of Social Affairs and Health. The re-
sults were published in International 
Journal of Medical Informatics.

By Anu Haapala, 
Photo Matti Ahlgren
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Researchers developed a new solution that brings 
high quality extended reality to easy-to-use and 
inexpensive devices

Research, published: 9.3.2020

The solution developed at Aalto makes use of distributed computing and offloads the 
heaviest part of graphics rendering to remote servers

Augmented reality (AR), virtual re-
ality (VR), and mixed reality (MR) 
technology open new possibilities in 
several different fields. However, high 
quality extended reality (XR) appli-
cations are computationally heavy in 
terms of computer graphics, which 
means that they do not run smooth-
ly on inexpensive and easy-to-use XR 
devices, such as VR/AR headsets and 
smart phones, because their GPU 
computing capacity is limited.

Matti Siekkinen, Teemu 
Kämäräinen, Olavi Mertanen, and 
Thomas van Gemert have developed 
technology that solves this problem. 
The solution makes use of 
distributed computing and 
offloads the heaviest part 
of graphics rendering to re-
mote servers.

According to the proj-
ect’s Principal Investiga-
tor Matti Siekkinen, this 
type of new technology 
can benefit experts in ed-
ucation, interactive me-
dia or healthcare, among 
other fields. ‘However, the 
biggest benefits will be 
achieved in cases in which 
ease of use and high visual 
quality of the XR experi-
ence are both very import-
ant,’ Siekkinen explains.

When a part of the com-
puting takes place on re-
mote servers, the XR ex-
perience will be of higher 
quality. However, the use 
of distributed comput-
ing does not come with-
out challenges of its own. 
Latency, in particular, is 
such a challenge, and in 
their solution, the Aalto 
researchers trust in la-

tency-compensation. ‘In addition to 
distributed computing, we have de-
veloped an adaptive solution for laten-
cy-compensation, which provides a 
good user experience even when using 
a 4G network,’ continues Siekkinen.

In the 5G networks that are becom-
ing increasingly common, network 
latency is low, bandwidth is high, and 
edge computing enables computing 
at close proximity to the user. All this 
makes it easier to use the new solution 
in increasingly complex situations 
that include a lot of interaction.Fur-
thermore, the need for latency-com-
pensation is reduced when using a 5G 
network. 

Siekkinen says that during their re-
search project they have tested the 
new solution with several collabora-
tors. One of those collaborators is Eli-
sa, a Finnish company offering tele-

communications services, 
which announced a demo 
application developed 
during the collaboration.

One aim of the Aalto com-
puter scientists is to try 
to find the customers who 
will gain most benefit from 
the solution. ‘Our goal is to 
start a company that brings 
the solution to the market.’ 
says Olavi Mertanen.

The CloudXR project in 
question is a TUTLI (From 
Research to Business) 
project funded by Business 
Finland and Aalto Univer-
sity that ended at the end of 
March 2020. The team has 
focused on exploring po-
tential commercialization 
paths for XR applications’ 
remote rendering and de-
veloping the technology 
further.

The biggest benefits will 
be achieved in cases in 

which ease of use and 
high visual quality of the 

XR experience are both 
very important

By Anu Haapala, 
Photo Teemu Kämäräinen
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‘We managed to turn a major risk into a great opportunity’

To make sure the Fusion Grid project could continue, Marko Nieminen travelled to 
Namibia and drove 1,400 kilometres to transport necessary equipment to the village 
of Oniipa and make it to KLM’s final flight to Europe

Since the start of 2018, my research 
group has collaborated with LUT Uni-
versity, GreenEnergy Finland, Nokia 
and University Properties of Finland 
Ltd on the Fusion Grid research proj-
ect. The goal is to develop light and 
communal ways of introducing elec-
tricity and internet connectivity, along 
with digital services to those remote 
areas of developing countries where 
it would be uneconomic to build heavy 
traditional electricity and telecommu-
nications solutions.

On Finland’s Independence Day in 
2019, we piloted the project for the 
first time in the Namibian village of 
Oniipa: the temporary solution en-
abled five households receiving elec-
tricity and internet without a heavy 
and expensive infrastructure.

In March, the core members of our 
research group – myself, postdoctor-
al researchers Antti Pinomaa and 

Karin Fröhlich and researcher Iu-
rii Demidov – were meant to travel 
to Oniipa. We wanted to improve the 
electric grids and telecommunica-
tions networks of the existing pilot, 
in addition to the local digital service 
platform. The system introduced in 
December was built from tempo-
rary ‘loan components,’ which were 
scraped together during the week of 
the installation. The originally de-
signed components were finally avail-
able for use: the control box inverter, 
batteries and local servers. Everything 
was supposed to be completed by 
Namibia’s Independence Day on 21 
March.

The aggressive spreading of the coro-
navirus, however, resulted in a change 
of plans. A day before the majority of 
the group was supposed to travel to 
Namibia, a travel ban was imposed on 
Finnish universities. It appeared that 

our research project pilot, which had 
thus far been carried out successfully, 
would be left incomplete.

Yet when the travel ban kicked in, I 
was already in Africa: I had travelled 
to Dar es Salaam in Tanzania with 
our Creative Sustainability student 
group. The study trip that had got off 
to a promising start came to an unfor-
tunate halt, and our students flew back 
to Finland. I, however, still had a plane 
ticket to Namibia and was meant to 
board a flight home from the country’s 
capital city Windhoek.

As the Ministry of Foreign Affairs 
had not yet encouraged travellers to 

Marko Nieminen transport-
ed equipment needed for the 

improved pilot. A night guard 
at a local hotel helped him to 
move the equipment around.
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return to Finland, I travelled to Na-
mibia from Tanzania on 14 March to 
do what I still could for our project.

On Tuesday 17 March, I drove a pick-
up from Windhoek towards Oniipa, 
where I was transporting the improved 
equipment needed for the project pi-
lot. At this point, Namibia declared 
a state of emergency in the country, 
meaning for instance that the borders 
would be closed from foreigners. Finn-
ish authorities were now encouraging 
Finns to return to their home country.

‘I won’t be able to get a return ticket 
for the same evening through South 
Africa anyway,’ I thought, knowing 
that KLM would have a direct flight 
from Windhoek to Amsterdam the fol-
lowing night. Thus I decided to con-
tinue my drive towards Oniipa, which 
would take approximately five more 
hours.

In Oniipa, I had about an hour to 
spend with the local residents. We un-
loaded the truck and I instructed the 
locals on how to use to equipment so 
that we could help them with config-
uring the batteries and maintain close 
communication with them via video. 
This schedule would allow me to get 
on the KLM flight in time – the com-
pany’s last flight out of Namibia before 
the borders closed.

The situation was made especially 
eventful by the ticket exchange sys-
tem: when I tried to change my orig-
inal ticket late in the evening for the 
following night, the screen kept dis-
playing an error message. Thankfully 
I was able to find a ‘crisis number’ for 

our travel agency, and the customer 
service provided a reason: there was 
only one more seat left on the flight, 
but in a different ticket category – 
hence the ticket could not be changed 
online. Perhaps after four and a half 
seconds of consideration, I replied 
that the seat could be reserved for me. 
As I sat on the fully boarded plane on 
the return trip, I realised how lucky I 
had been.

I left a smartphone and laptop for the 
locals in Oniipa so that we could com-
municate. While I was rushing back 
to Windhoek, my colleagues Antti 

Pinomaa and Iurii Demidov from LUT 
University instructed them remote-
ly from an ‘instruction and control 
centre’ built into a laboratory at LUT. 
They provided guidance on how to 
switch the batteries, inverter and oth-
er equipment, and how they should be 
connected. The guidance was a great 
success due to their patience, and I 
made it to my flight on time.

The residents of Oniipa who took 
part in the pilot received an improved 
electricity connection, wireless inter-
net connection and access to digital 
services as originally planned. We, as 
researchers, now have even better op-
portunities to gather empirical data 

and maintain the system in cooper-
ation with the Oniipa residents, as 
we work by using a video connection. 
This real-time video connection intro-
duced on account of the coronavirus 
appears to be shaping up into a new 
way of conducting research. It com-
plements our original methods, tech-
nical data collection and surveys.

With our entire research group dis-
playing an excellent effort in a tight 
spot, we were able to turn a major 
risk into a great opportunity. Togeth-
er with the residents of Oniipa, we 
can now continue our research in full. 
Remote work is now the most current 
way of working internationally, and it 
has quickly become a crucial practice 
in our project. This opens many new 
and fascinating opportunities, which 
we are eager to be a part of and develop 
in the future.

The collaboration in Fusion Grid be-
tween LUT, Aalto University and the 
local piloting community is unique in 
many ways, and I believe it will bear 
long-lasting results. We have already 
noted it time and again that our re-
search and conceptual viewpoints 
have produced innovative results in a 
most special way.

“As I sat on the fully 
boarded plane on the 
return trip, I realised 

how lucky I had been.”

The preparations for the pilot 
started in Oniipa in Decem-

ber 2019.

By Marko Nieminen,
Photos Fusion Grid
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AI makes dentists’ work easier – new model 
helps localise the mandibular canals
Finnish researchers developed a new automatized way to localise 
the mandibular canals

In order to plan a dental implant op-
eration and the implant size and posi-
tion, dentists need to know the exact 
location of the mandibular canal, a ca-
nal located in both sides of the lower 
jaw that contains the alveolar nerve.

The lower jaw is an anatomically 
complex structure and medical ex-
perts use X-ray and computer tomog-
raphy (CT) models to detect and di-
agnose such structures. Typically, 
dentists and radiologists define the 
location of the mandibular canals 
manually from the X-ray or CT scans, 
which makes the task laborious and 
time-consuming. That is why an au-
tomatized way to do this could make 
their work and placement of dental 
implants much easier.

To bring a solution to this problem, 
researchers at the Finnish Center for 
Artificial Intelligence FCAI, Tampere 
University Hospital, Planmeca and 
the Alan Turing Institute developed 
a new model that accurately and au-
tomatically shows the exact location 
of mandibular canals. The model is 
based on training and using deep neu-

ral networks. The researchers trained 
the model by using a dataset consist-
ing of 3D cone beam CT (CBCT) scans.

The model is based on a fully con-
volutional architecture, which makes 
it as fast and data-efficient as possi-
ble. Based on the research results, this 
type of a deep learning model can lo-
calise the mandibular canals highly 
accurately. It surpasses the statisti-
cal shape models, which have thus far 
been the best, automatized method to 
localise the mandibular canals.

In simple cases – when the patient 
does not have any special conditions, 
such as osteoporosis – the model is as 
accurate as a human specialist. Most 
patients that visit a dentist fall into 
this category. ‘In more complex cases, 
one may need to adjust the estimate, 
so we are not yet talking about a fully 
stand-alone system,’ says Joel Jas-
kari, Doctoral Candidate and the first 
author of the research paper.

Using Artificial Intelligence has an-
other clear advantage, namely the fact 
that the machine performs the job 
equally fast and accurately every time. 

‘The aim of this research work is not, 
however, to replace radiologists but 
to make their job faster and more ef-
ficient so that they will have time to 
focus on the most complex cases,’ adds 
Professor Kimmo Kaski.

Planmeca, a Finnish company devel-
oping, manufacturing and marketing 
dental equipment, 2D and 3D imaging 
equipment and software, collaborates 
with FCAI. The company is currently 
integrating the presented model into 
its dedicated software, to be used with 
Planmeca 3D tomography equipment.

The research results were recently 
published in the prestigious publica-
tion series Nature Scientific Reports. 

Comparison of the model 
segmentation and the ground 

truth, from the secondary 
test data annotations, for a 

CBCT scan. 

By Anu Haapala, 
Image derived from the research article
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International group of researchers: Mobile phone data 
should be utilized more to curb the corona pandemic

Research, published: 28.4.2020

These types of data could help to curb the spread of the pandemic and to evaluate 
the effectiveness of restrictions

Data gathered from mobile devices 
could help to curb the spread of the 
corona pandemic and to evaluate the 
effectiveness of the related restric-
tions – provided that privacy and ano-
nymization are well taken care of. De-
cision-makers and authorities should 
also increase the use of this data in 
collaboration with researchers, mo-
bile network operators and other in-
stances. Data protection authorities 
and non-governmental organizations 
should also be included in the discus-
sion.

This is the message from an inter-
national group of researchers, whose 
research article on the subject was 
recently published in the recognized 
Science Advances scientific journal. 

The article includes researchers from 
different fields – including data scien-
tists, network theoreticians and epi-
demiologists – from several top uni-
versities, such as Harvard and Oxford 
Universities and the Massachusetts 
Institute of Technology (MIT).

The group includes Professor Jari 
Saramäki from Aalto University in 
Finland. Saramäki researches social 
networks and the mathematics of the 
spreading processes through the uti-
lization of, for instance, anonymized 
mobile phone data. ‘Mobile phones 
provide information on humans’ mo-
bility, among other things: mobile net-
work operators can calculate the num-
ber of mobile phones that have moved 
between two base stations or, for ex-
ample, between two cities, during 
some period,’ Saramäki states.

This helps to understand the extent 
to which the recommendations and 
restrictions on movement are working 
and how the situation evolves as the 
restrictions are removed. For this rea-
son, researchers, authorities and com-
panies offering mobile services have 
begun collaboration in order to evalu-
ate and visualize the effects of the re-
strictive measures.

‘Understanding how people move 
between cities and areas is also im-
portant for the sake of modelling the 
spread of the epidemic. This can prove 
greatly useful if mobility restrictions 
are removed locally or if regional iso-
lation becomes a necessity in the fu-
ture as well,’ Saramäki continues.

On a smaller, urban scale, the data 
can be used to identify ‘hotspots’ — 
times and places where the density of 
people increases the risk of the disease 
spreading. More exact location data, 
collected by e.g. mobile phone oper-
ating systems, can reveal how much 
of their time people spend at home, 

workplace or elsewhere. Information 
on how many close contacts people 
have would be particularly useful for 
modelling the epidemic, but gathering 
this type of data is challenging for both 
technical and privacy reasons.

The opportunities provided by data 
gathered through mobile devices have 
not been fully utilized thus far. Ac-
cording to the researchers, one reason 
is that the authorities rarely have the 
competence or work force to process 
such complex data, which requires 
multidisciplinary expertise to anal-
yse. Companies may also be reluctant 
to release data from mobile devices, 
even if it is non-identifiable, aggre-
gated and anonymized. ‘Matters of 
privacy are often at the core of the is-
sue, and solving and addressing them 
openly should be taken very seriously,’ 
Saramäki says.

By Anu Haapala, 
Illustration Matti Ahlgren

“Understanding how people 
move between cities and 

areas is also important for 
the sake of modelling the 

spread of the epidemic” 
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Johanna Ylipulli, researcher in Department of Computer Science     Photo: Matti Ahlgren
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HUMANS OF

COMPUTER
SCIENCE

Computer Science  at Aalto University is more than 
just coding. Here are stories from our researchers.
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Elisa Mekler, a former postdoctor-
al researcher and manager of the Hu-
man-Computer Interaction (HCI) 
research group at the University of 
Basel, started working as an assistant 
professor at the Computer Science 
Department in August 2019.

Mekler is famous for her research 
on gamification and motivation, but 
having her background in psycholo-
gy, in Basel she was the only senior 
person in her workplace focusing 
on human-computer interaction. At 
Aalto, things will be different, which 
she finds exciting. ‘Aalto University 
has one of the best reputations in hu-
man-computer interaction research 
in Europe. It was always one of my 
aspirations to join a department with 
a really established and strong HCI 
presence.’

In her work, Mekler studies video 
games, motivation, and user experi-
ence. In particular, she has focused 
on what motivational and emotional 
processes relate to user experience 
and gaming. She has researched, for 

instance, under which circumstanc-
es interactive systems – such as video 
games – produce emotional and mean-
ingful experiences.

When Mekler studied the motiva-
tional processes of gamification for 
her PhD, there was still little empirical 
research showing whether gamifica-
tion has a positive or negative impact 

on intrinsic motivation. Intuitively, it 
makes sense that people would play 
games because they are intrinsical-
ly motivated to do so – they find the 
games inherently interesting. Howev-
er, an alternative explanation could be 
that players are actually mainly mo-
tivated by extrinsic factors, such as 
games’ reward structures.

Mekler’s current conclusion is that 

things are not black and white; the rea-
sons for playing video games are dif-
ferent for different people. Her stud-
ies have therefore triggered a new way 
of thinking about and approaching 
the topic. Whether gamification is in-
trinsically motivating or not, depends 
on many factors, such as player’s per-
sonality. ‘In hindsight, it might seem 
obvious but back then it made quite a 
splash.’

When Mekler worked on her dis-
sertation, testing gamification from a 
psychological, theoretical perspective 
by applying motivational theories was 
novel. ‘That was just not done before.’

When struggling with difficult 
life situations, games offer an 
easy way to bond with others

Video games have been Mekler’s re-
search topic since her doctoral study 
years, but she has spent time with 
them for much longer. When Mekler 
was a child, her favourite hobbies were 
playing video games and reading.

Although Mekler comes from an 
academic family – her mother is an 
ophthalmologist and her father a bio-
chemist who now does his second PhD 

in mathematics  – she did not enjoy 
going to school as a child. When she 
thought that 12 years of school seemed 
like an eternity, her mother consoled 
her by saying that she will like univer-
sity. ‘Back then, I did not believe her, 
but she was right for some reason,’ 
says Mekler now, laughing.

Actually, Mekler finds research in-
triguing for similar reasons she likes 

Assistant Professor Elisa Mekler: Gaming can help to cope 
with difficult life situations and improve one’s wellbeing

Elisa Mekler found out in her recent study that video games might help people to 
cope with difficult life situations, which offers a new challenge to game designers

Published: 6.8.2019

“It was always one of my aspirations to join a department 
with a really established and strong HCI presence.”
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video games. While researchers in a 
research group may have different 
roles and focus on different tasks, they 
all work for the same cause, tackling 
challenging problems and aiming for 
the best results, and getting better in 
what they do along the way.

For many people, games are appeal-
ing because of the possibility for the 
player to become a part of a story and 
contribute to a mutual goal in the 
game. These things help to make gam-
ing a meaningful experience. Many 
people like the challenge provided by 
games. Mekler says that the older she 
becomes, the more she enjoys playing 
very challenging games.

The addictive side of video games has 
been studied and discussed a lot, but 
Mekler has also studied its positive 
effects for people in difficult life situ-
ations, such as unemployment, strug-
gles with mental health problems or 
illnesses, or loss of a loved one. Mekler 
and her colleague Jo Iacovides, lectur-
er at the University of York, UK, re-
cently published a study in which they 
asked people to report difficult times 
in their life and their gaming habits 
during that time. Based on the results, 
playing video games helped many peo-
ple to cope with the difficult event.

‘Playing together or even just dis-
cussing about the games with others 
gave them an easy way to bond with 
other people. It also ties into games 
giving them goals. Even though the 
goal wasn’t that important, during 
the time that people felt they have no 
real direction in life, they knew that at 
least they can always try to improve in 
this or that game, so they kept on re-
turning to it.’

Some participants reported that 
playing video games helped them re-
build their confidence to tackle real 
life problems again. Most importantly, 
games allowed people coping with dif-
ficult life experiences to take a break 
from the negative thoughts and emo-
tions they were going through. ‘It was 
not so much about escaping the real 
world, but just about taking a break 
from the worries and grief,’ says Me-
kler.

According to Mekler, some partici-
pants found playing almost therapeu-
tic. In order for games to help coping 

with difficult situations, the results 
suggest that games should not be too 
stressful or overwhelming but they 
should be challenging enough. For the 
same reason, playing video games may 
be more helpful than watching televi-
sion series, for instance. ‘We had quite 
a few people talking about a game 
called Stardew Valley, where you build 
your own farm.’

‘I think the challenging question is 
how we could design games that don’t 
keep people in this loop, that signal 
once the player is doing better and re-
mind them that it’s time to go back to 
the real world.’

Art and game industry 
culture make Helsinki an 
exciting place to live

Mekler is going to continue study-
ing topics related to video games and 
user experience at Aalto. She is in-
terested especially in how people ex-
perience AI in, for example, the form 
of game characters, as people tend to 
become emotionally attached to such 
characters. She also aims to continue 
researching gamification and motiva-
tion in particular from the perspective 
of designing interactions that people 
find meaningful.

Mekler expects to find new oppor-
tunities for collaboration at Aalto. 
‘There are many excellent researchers 
and students around here, as well as 
the educational programme that all fo-
cus on human-computer interaction. 
This is game-changing for me.’

Mekler has just moved to Helsinki, 
which she sees as an intriguing place 
to live. Being interested in arts since 
she was a teenager, Mekler likes both 
classical and modern art and enjoys 
visiting exhibitions. ‘Helsinki has a 
very exciting museum and art culture.’ 
As she comes from inland, she finds 
the proximity of the Baltic Sea exotic.

Moreover, Mekler is excited about 
the game industry and vibrant game 
culture in the Helsinki region. ‘Basi-
cally, I just have to go out of my door 
into the city and there is so much going 
on. For me, coming from Switzerland, 
which has a growing, yet much small-
er gaming community, it’s almost cra-
zy how much exciting stuff is going 
on here,’ says Mekler referring to the 
number of game events in the region.

Elisa Mekler, Assistant Professor
Education: PhD in Cognitive Psychology, University of Basel

Comes from Basel, Switzerland

Lives in Helsinki

The greatest professional accomplishment: Establishing a games research 
group in Basel from ground up with a successful record of accomplishment at 
leading human-computer interaction conferences (e.g., Best Papers and Hon-
ourable Mentions at ACM CHI and CHI PLAY).

Yogi. ‘In school, I hated sports and even now I wouldn’t say I like sports, but I’ve 
been practicing yoga for about ten years now. I don’t always like it while I am 
practicing, but still I do like doing it several times a week.’

Former member of an acting group.‘I consider myself the typical, quite 
nerdy researcher, but in Switzerland, I was member of a French-speaking act-
ing group.’

Fan of medieval Japanese literature. ‘Unfortunately, I didn’t get to bring 
many books with me to Helsinki yet, but I did bring one of my favourites – The 
Pillow Book by Sei Shonagon. It’s a quite clever description of courtly life in me-
dieval Japan, but still feels modern.’

Is also a

By Anu Haapala, 
Photo Matti Ahlgren
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When user experience became a hot 
topic among product developers and 
researchers at the beginning of the 
millennium, Sari Kujala understood 
that having a user-friendly service 

is not enough. Instead, a service use 
should also be pleasant and rewarding 
to use. ‘If you feel like an idiot every 
time you use a service, it isn’t very mo-

tivating,’ says Kujala.
Kujala, who works as a research fel-

low, has spent the last twenty years 
studying how human points of view 
can be taken into account when de-

signing new products and services. 
Traditionally, developers focused on 
creating a first impression that in-
creases product sales. Another im-

portant aspect, however, is that the 
client would actually use the product 
for a long time.

Kujala has, for example, helped Kone 
design better elevators and inter-
viewed users of Fiskars axes, noticing 
that companies can support long-term 
user experience even when it comes 
to pure consumer goods, such as axes. 
This can be achieved by sharing infor-
mation about product usage and main-
tenance online.

She now works as a deputy director 
for the DigiIN project. The project 
raised funding more than 600,000 eu-
ros from the Strategic Research Coun-
cil at the Academy of Finland in June 
2019. DigiIN is a joint project of Aal-
to University, National Institute for 
Health and Welfare, University of Hel-
sinki, University of Jyväskylä, Laurea 
University of Applied Sciences, and 
Age Institute.

Researcher despite dyslexia
Motivation and rewards are cru-

cial in different types of activities, 
as without them, one is less likely to 
work hard to achieve certain goals. 
Kujala’s first-grade teacher managed 
to save Kujala’s motivation to learn 
new things; the teacher helped to dis-
cover that Kujala has dyslexia. ‘When 
I was already a grown-up, I found out 
that my first-grade teacher in Tam-
pere was a psychologist, which led to 
the fact that she knew an exceptional 
amount about dyslexia.’

As Kujala found out about her dyslex-
ia at an early stage, it didn’t have a neg-
ative impact on her learning at school. 
Instead, she saw how psychological re-
search can be applied in practice. Af-
ter upper secondary school she decid-
ed to apply to study psychology at the 
University of Helsinki, and during her 

Sari Kujala helped Kone improve its elevators and Fiskars make better axes. Now, she 
works as a deputy director in the DigiIN project that aims to ensure that digital ser-
vices will not increase social exclusion.

Published: 20.8.2019

“If people just try out a service and then stop using 
it, we will not reach health benefits.”

‘If you feel like an idiot every time you use a service, 
it isn’t very motivating’
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Sari Kujala, Research Fellow

Is also a

By Anu Haapala, 
Photo Matti Ahlgren

studies dyslexia only made learning 
of Latin names of brain regions some-
what difficult.

Many people with dyslexia find 
out about their diagnosis much later 
when they have already started suffer-
ing from learning difficulties. ‘In that 
sense, I was lucky.’

As a psychology student, Kujala 
was interested in human behaviour, 
but never very keen on mental health 
work and she decided to pursue a ca-
reer in research instead. She started 
her career at the University of Hel-
sinki but, soon, she transferred to the 
Helsinki University of Technology 
where she did her doctoral studies in 
human-computer interaction and de-
fended her doctoral dissertation in 
2002.

As a researcher, Kujala enjoys the 
fact that she has freedom and room 
for creativity. ‘It is rewarding to not 
just do something but instead come up 
with new ideas and develop new kinds 
of thoughts.’

Although Kujala spent five years as 

a professor of psychology at the Tam-
pere University of Technology, Aalto 
University and its predecessor have 
been her workplaces for nearly two 
decades. ‘I’ve had good cooperation 
with Marjo Kauppinen (Professor 
of Practice in Software Engineering). 
We’ve worked on how users’ needs 
should be taken into account in soft-
ware development,’ explains Kujala.

Take users along to 
design new services

In Finland, an enormous number of 
new digital health and welfare ser-
vices will be launched in the coming 

years. If researchers and developers 
ignore users’ needs, the good inten-
tions of improving the availability of 
services. DigiIN project researchers 
want to ensure that this does not hap-
pen.

The idea for the project was born 
during a previous project called COPE 
For COPE, researchers did a question-
naire for social welfare and healthcare 
professionals and they found out that 
only about 30% of the professionals 
thought that their clients are able and 
willing to use new digital services. 
Moreover, the patients who partic-
ipated in the project were worried 
about older people’s abilities to use 
such new services.

According to Kujala, designers and 
researchers still tend to forget to take 
users into consideration when they 
are designing new services. At the mo-
ment, professionals typically write 
information about illnesses for differ-
ent patient groups, which often makes 
them difficult to read for normal peo-
ple.

What is central in DigiIN is to under-
stand what types of problems groups 

like elderly people and immigrants ex-
perience when they are using online 
services and take them along to test 
the new services and contents.

The researchers want to make sure 
that the new services facilitate profes-
sionals’ work and help to keep it mean-
ingful, but also that they are useful and 
pleasant for non-professionals to use. 
This is important just for economic 
reasons. ‘As a state, we invest millions 
of euros in them,’ reminds Kujala.

Focusing on the long-term usability 
is crucial in health care too. She says 
that health care expenses in Finland 
have almost doubled in the 21st cen-
tury due to factors like aging. ‘If peo-
ple just try out a service and then stop 
using it, we will not reach health bene-
fits. I am interested in how we can mo-
tivate people to use these services.’

“I was slightly frustrat-
ed as a research psychol-
ogist. I studied cognitive 

psychology that is very 
theoretical basic re-

search. It felt really good 
to be able to put knowl-

edge about humans into 
practice.”

Education: PhD in Human-Computer Interaction, Helsinki University of 
Technology

Lives in Espoo

Comes from Pielisjärvi, Finland (current Lieksa)

Funding from the Strategic Research Council at the Academy of Finland for 
COPE and DigiIN projects

The greatest professional achievement: Worked as a professor of psycholo-
gy at Tampere University of Technology in 2011–2016

Fish-eating vegan. ‘Thanks to my 23-year-old son who encouraged me, I’ve 
become vegan. Leaving meat out of my diet was easy, because I had been eating 
mainly vegetarian food even before and I still eat fish. Cheese was the most dif-
ficult thing as good vegan cheese does not exist.’

Hiker. ‘My husband is crazy about Norway, so we often travel there. We have 
visited different places all the way from the Arctic Ocean to south of Norway. 
For Finns, mountains are fascinating.’

Biologist in her soul. ‘I like nature a lot. Birds, plant biology, and human biol-
ogy are my hobbies.’
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After the Secure Systems research 
group at the Department of Comput-
er Science decided to study the role 
of Finnish engineers in the develop-
ment of mobile security, especially 
the Trusted Execution Environment 
(TEE), the research group leader, Pro-
fessor N. Asokan, hired Saara Matala. 
Shortly before, she had received a doc-
torate degree from the Department of 
Mechanical Engineering, and she was 
a historian to boot.

The goal of the study was to gain in-
sight into the security solutions of 
current mobile appliances and to rec-
ognize the factors affecting their de-
velopment and acceptance. For this, 
Matala and doctoral candidate Thom-
as Nyman interviewed veteran Nokia 
executives, researchers and informa-
tion security experts.

According to Matala, Nokia’s role in 

the development of mobile security is 
a good example of how vast technolog-
ical methods come about. In the very 
beginning, systems are easy to modify, 
and the role of an individual engineer 
in the development of a solution can 

be decisive. But as systems develop 
further, grow and are standardized, it 
becomes ever more difficult to make 
profound changes.

Should engineers now develop cel-
lular phone security technology from 
scratch, they could end up in a very 

different place than their colleagues a 
few decades ago because for example 
the price of components has dropped. 
‘But certain basic choices were made 
in the early 21st century, and they still 
dictate the framework and elbow room 

for today’s decisions,’ Matala says.
In the course of her study, Matala 

was surprised to learn how differently 
companies viewed  security in the hey-
day of Nokia cellular phones compared 
with today. Now, the importance of se-
curity is a given, but back then, it was 

Understanding the past helps train future engineers

Saara Matala, Doctor of Technology and historian, studied last spring the role of 
Nokia engineers in the development of mobile platform security. The results serve to 
remind that technology does not develop in a vacuum; it involves interaction with sur-
rounding society.
Published:  3.9.2019

“Understanding of society makes for better engineers 
better equipped to solve the elaborate problems ahead.”
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difficult to market. Engineers took to 
referring to it as an enabler. ‘Instead 
of talking about security, they called 
it technology that enables better SIM 
locks or management of digital rights. 
These arguments worked to push new 
technology into phones.’

Humanists must understand 
technology, and engineers 
must understand humanity

Technology never develops in a vac-
uum. It is influenced by the surround-
ing society as well as the economy 
and political regulation. On the other 
hand, for example information secu-
rity technology has profoundly influ-
enced the development of pieces cen-
tral to the current mobile industry, 
such as payment services and third 
party applications.

According to Matala, technology 
holds such a pivotal role in both en-
gendering and solving social problems 
that it cannot be left to the engineers; 
also social scientists must gain in-
sight.

Matala finds it equally important 
that tertiary engineer training ap-
proach technology from a social de-
velopment angle for at least worth one 
study credit. ‘It won’t do that people 
just talk within their own coterie and 
have no understanding of what any-
body else is doing.’

In Finland, it is fairly unusual for a 
historian to be working in a techno-
logical university. The world’s leading 
technological university, Massachu-
setts Institute of Technology (MIT), 
incorporated social sciences as part 
of its engineer training already af-
ter World War II. The advent of atom 
bombs made it clear that humanity 
had, for the first time ever, the techno-
logical potential to destroy Earth. En-
gineering students had to recognize 
the responsibility that followed from 
this capability.

Historical research can add to the 
understanding of the long-term ef-
fects of technology and industrial 
policy. Matala believes that the better 
grasp people have of social matters, 
the better decisions they make. ’My 
personal mission is to spread the word 
that a well-rounded understanding 
of society makes for better engineers 

better equipped to solve the elaborate 
problems ahead.’

‘Research is like 
treasure hunting’

Already as a schoolgirl, Matala was 
intrigued by both history and math-
ematics. Historians endeavor to un-
derstand vast entities and mathe-
maticians to solve vast problems 
systematically. ‘Graduating from high 
school, everybody wants to save the 
world, but also understand it. The lat-
ter was my reason for wanting to study 
history.’

Matala discovered her passion for 
research while preparing her Master’s 
dissertation in History. ‘I was sitting 
in the Bank of Finland archives, pour-
ing over dusty folders. It was so much 
fun! It made me happy in a special way, 
like nothing I had experienced up to 
then.’

What was fascinating was access 
to the original source, the chance to 
challenge generally accepted truths 
on how historical events had unfolded. 
For example, although it is generally 

believed that trade between Finland 
and the Soviet Union imploded be-
cause the Soviet Union toppled, archi-
val research shows that the bilateral 
trade arrangement was coming apart 
before the U.S.S.R. did. ‘Research is 
a little bit like treasure hunting; you 
never know what you will find, but you 
always find something. The suspense 
is what makes it interesting.’

Until now a project researcher at the 
department of computer science, Ma-
tala will move to Norway in Septem-
ber for post-doctoral research at the 
Norwegian University of Science and 
Technology (NTNU). She will study 
the migration from fossil fuels to bio-
fuels, and the implications of such 
vast, systemic changes.

‘As long as research is meaningful, I 
would like to pursue it, but I don’t see 
research as something that excludes 
other career options. Research train-
ing enables many other careers, too.’

Saara Matala, Project Researcher

Is also a

By Anu Haapala, 
Photo Matti Ahlgren

Education: D.Sc. (Tech.) (Mechanical Engineering), M.P.S. (Political History)

Awards and scholarships: Fulbright scholarship for researcher exchange in 
the U.S.A.

Resides in Helsinki

Born in Karkkila, Finland

Greatest professional achievement: Awarded best Novice Presenter at an 
international conference on history of technology. ‘Even though it was a very 
small recognition in the scale of the world, it made me feel for the first time 
that I had something to say, and that if you apply yourself, you can improve. 
I rehearsed my presentation an awful lot and was glad I didn’t faint midway 
through. With that presentation, I took home the prize.’

a self-described mediocre but avid alto violinist. ‘I took up the violin at a 
very young age. I have played with Teekkarispeksi and the Polytechnic Orches-
tra. It’s more about playing together than aiming at a professional level.’

eager to sleep more nights in a tent than in a bed in the summer. ‘This 
summer, I have for example gone trekking, bicycled to the Arctic Sea and gone 
kayaking.’

a climber. ‘I have always climbed up trees. The last few years, I have been sys-
tematic about it, and climb not only trees but also walls.’
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Dr. Arno Solin, Assistant Professor, 
stores a plastic bag full of electronic 
gadgets in his office wardrobe, since 
a student of his needed equipment 
for building a robot. Part of them have 
come a long way. “My father bought 
this soldering iron. I was too little to 
be in school at the time, or just barely 
in elementary school,” Solin says and 
laughs.

Already as a child, Solin was in-
terested in technology, physics and 
mathematics. At home, he would build 
robots and spaceships. The son of ac-
ademicians, he saw first hand the life 
of researchers -- and wanted to be-
come one himself.  ‘After high school, 
I almost chose Political History as my 
major. But then I figured it would be 
easier to have history as a hobby than 
statistics and mathematics.’

It is Solin’s job to study machine 
learning, which is an application of 
artificial intelligence: the machine 
learns based on experience without 
being further programmed by hu-

mans. Machine learning makes use of 
e.g. statistics. In June, the Academy of 
Finland granted the research project 
led by Solin funding allocated to the 
new generation of researchers. Re-
searchers make use of statistical ma-
chine learning and the development of 
machine vision in their project entity.

Solin finds machine learning fasci-
nating, as you get to combine theory 
with solutions to tangible problems. 

He concentrates on probability mod-
eling: How do you model uncertain-
ties? How does machine learning de-
duce results from new data? How can 
you help machines reach sensible de-
ductions in the here and now? ‘I think 
I was interested in machine learning 
already before I knew it was a thing.’

In the Academy-funded project, re-
searchers concentrate on sensing, 
comprehending and describing the en-
vironment via machine vision meth-
ods. These functions are a challenge in 
the development of any autonomous 
or augmented reality system, especial-
ly when the surrounding conditions 
are uncertain.

According to Solin, the project has 
the potential to develop methods that 
could solve many a practical problem. 
It is this potential that fascinates him. 
New research results could help de-
velop e.g. the functionalities of smart-
phones. Computation, especially, can 
be used to make them work better, to 
use the current data more efficiently. 
Smartphone cameras could become 
better for shooting at night, or provide 
better depth of field without bigger, 
better and more expensive sensors.

‘Existing sensors, existing smart-
phones can improve and have more 
to offer simply by  being able to arrive 
at conclusions more effectively from 

”Machine learning excited me before I knew it was a thing”
Arno Solin received funds allocated to young researchers in the summer of 2019. 
Solin is excited about machine learning, as it offers a way to both delve deep into 
theory and solve real-life problems.

Published:  17.9.2019

“There’s no point in being an 
ace researcher, if you are not 

able to communicate your 
findings to others”
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information detected by the device,’ 
Solin sums it up.

New knowledge can be applied to 
many other things. For example depth 
estimation can help create video 
games, or devices for the visually im-
paired to better grasp their surround-
ings. The research is mostly pure re-
search in nature, but provides reliable 
and efficient methods for the needs of 
other disciplines. Through collabora-
tion, they have been adapted in med-
icine and the evaluation of urban air 
quality.

The researcher must know 
how to communicate

Dr. Solin, Assistant Professor since 
2018, is the co-author of a textbook 
in stochastic differential calculus to-
gether with Simo Särkkä, Professor 
of Electrical Engineering. Solin has 
taught several courses at Aalto Uni-
versity as well as AI 101 at the open 
university.

Solin laughs when he claims his mo-

tives for sharing knowledge are partly 
self-interested. ‘Explaining to others, 
I learn myself. When you have to ex-
plain things from different angles, in 
different ways and afresh, you get a 
different take familiar things.’

Solin considers teaching and con-
veying your own particular exper-
tise to others as an essential part of 
a researcher’s work. It supports re-
search and also raises new genera-
tions to study and apply what they 
have learned. Already as a child, at the 
Waldorf School of his native Turku, he 
learned to present things visually and 
with clarity, and to hold presentations. 
He got used to going to some trouble 
to make things clear to his audience. 
‘That is something I think should be 
valued more. There’s no point in being 
an ace researcher, if you are not able to 
communicate your findings to others.’

The Waldorf School has strongly 
shaped the kind of adult and research-
er Solin has grown up to be. In his 
opinion, the pedagogy supports the 

pupil’s personal growth. Studies ad-
vance in the pupil’s terms. Group siz-
es are small, which enables more per-
sonal tuition. The school encourages 
self-expression and social interaction. 
‘Wherever you end up in working life, 
some kind of social skills and a capa-
bility to work together with people are 
needed.’

Solin hears people are amazed at 
how many international partners he 
has. He puts it down to his proclivity 
to work with other people. ‘Maybe it 
comes through, and then others like to 
work with me, too.’

‘In Finland, you get a 
solid basic education’

The high school guidance counselor 
never breathed a word about the then 
Helsinki University of Technology, but 
in his final year, Solin met a student 
from there at a housewarming party. 
The student suggested Solin, who was 
interested in physics and mathemat-
ics, send an application to study Tech-
nical Physics and Mathematics there.

This encounter stuck to Solin’s 
mind. He did apply and was accepted, 
but still during his national service, 
he went through the options: should I 
stay or should I go? ‘It was a very prag-
matic choice: If you wish to remain in 
Finland, you surely get a solid basic 
education. Which is very true.’

A young man, Solin was into jogging 
and played competitive badminton. 
Nowadays, a family man, his hobbies 
are linked to his work. Other projects 
have had to go. ‘I like to build, experi-
ment and code things. My wife consid-
ers them work, I see them as pleasure. 
It’s a very thin line: if you wish to apply 
algorithms in the automation of the 
family home, is that work or play?’

What’s left is spent largely with the 
children, but there, too, you can pur-
sue your own interests. ‘After a years-
long hiatus, I have rediscovered legos! 
My daughter plays with Duplo legos 
and my son with little legos. I sit in 
between and monitor that the pieces 
don’t go into the mouth...’

Arno Solin, Assistant Professor
Education: D.Sc. (Tech.) Aalto University

Awards: Mathematical Contest in Modeling (2010, ‘Meritorious winner’, 
together with Eric Malmi and Jussi Sainio), Kaggle Schizophrenia Classifi-
cation Challenge (2014), Aalto Data Science Hackathon (2015, ‘Best hack in 
the category Smart Cities’, together with Eric Malmi Jaakko Luttinen), ISIF 
Jean-Pierre Le Cadre Best Paper Award (2018, together with Manon Kok)

Funding and scholarships: Finnish Foundation for Tehnology Promotion 
incentive grant  (2014), the Academy of Finland post-doctoral researcher 
funding (2017): ”Sequential inference for real-time probabilistic modelling”, 
Business Finland’s New Business from Research Ideas funding (2018), the 
Academy of Finland’s  project funding (2019): ”Shallow models meet deep 
vision”

Lives in Helsinki

Hails from Turku

Greatest professional achievement: Raising awareness of the multiple 
uses of probabilistic models and solving real problems with them

A Swedish-speaking Finn. ”I use Finnish a lot, but speak Swedish to e.g. my 
children.”

Colorblind. ”My students have learned the hard way: I can’t tell apart the 
color of lines. In certain things, I gladly surrender decision-making to others, 
be it visualizing things or what color furniture we should get.”

Good with his hands. ”In the summer, I usually relax fixing something at 
our summer place. This time, I puttied and painted the old windows.”

Is also a

By Anu Haapala, 
Photo Matti Ahlgren
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Artificial Intelligence opens up new 
avenues into for example health care, 
but its potential is as of now not fully 
put to use. There are many reasons, 
but the most important one became 
clear to Iiris Sundin as she was start-
ing her doctoral studies on machine 
learning: machine and Man must 
learn to work together.

‘When I acquainted myself with the 
research of my advisor, Professor Sam-
uel Kaski, on user modeling where the 
machine tries to understand the hu-
man, I realized the huge potential. Co-
operation can mean other things than 
the human operating Excel or passive-
ly staring at projections on the screen,’ 
says Sundin, a doctoral researcher.

Sundin’s research combines Medi-
cine and technology and many other 
interests of hers. She has also always 
wanted to work at something that ben-
efits other people. On the other hand, 
she was interested in mathematics 
and programming.

The role of AI and machine learning 

in health care is researched a lot. Sun-
din’s point of view is unique in having 
the machine make use of the doctor’s 
knowledge to define the best possible 
care for the patient.

There are uncertainties in 
the world that must factor in 
when decisions are taken

Physicians have vast quantities of 
knowledge that is never written down 
and that is impossible to feed directly 
into a learning algorithm. Sundin and 
her colleagues have found out just how 
the machine could make use of such 
knowledge in, for example, figuring 
out the efficacy of a given type of med-
ication.

Sundin and her colleagues have at 
their disposal, for instance, data on 
gene specimens collected from can-
cerous cells, courtesy of FIMM, Insti-
tute for Molecular Medicine Finland. 
Researchers took a look at the muta-
tions in the specimens and tried to 
predict which cancer medicine would 
work best for each patient.

It is crucial to remember that there 
are always uncertainties in the world, 
and thus, also a physician’s knowledge 
of the effect of different mutations can 
be uncertain. The machine learning 
model devised by the research group 
takes this into account. The results 
show including expert knowledge in 
machine learning models and empha-

When physician and AI work together, 
the patient benefits

Doctoral student Iiris Sundin learned in her studies that a machine learning model 
could make use of a physician’s silent knowledge which usually is never written down. 
This kind of model predicts best how a given patient will react to specific treatment.

Published: 15.10.2019

“I realized that researching was such great fun that I 
rather do more of the same.”
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sizing data improve prognoses on how 
a given patient will react to a particu-
lar treatment.

So the model developed by research-
ers depicts realistically how sure peo-
ple are of the different properties of 
real matters. ‘I would that such think-
ing were more common: we don’t just 
discuss the average person, we ac-
knowledge there are differences, and 
take it into account when reaching de-
cisions. That way, things can be mod-
eled in a more useful manner.’

The researcher gets 
to tell something new 
about the world

Even though Sundin was fond of 
mathematics already as a child, and it 
comes naturally to her to see the world 
via mathematical thinking, art held a 

big role in her life, especially when she 
was young.

As a schoolgirl, she played the piano, 
sang in a choir, read books and attend-
ed art school. Now, she is into yoga, air 
acrobatics and camping. A researcher 
can be interested in many things, and 
creativity, for example, helps at work, 
too. ‘When you e.g. make posters for a 
conference, it is very useful if you can 
do some of the visual elements your-
self.’

The antics of engineering students 
were something Sundin grew up with. 
Both her parents graduated from the 
Helsinki University of Technology, 
and the family always celebrated First 
of May with parents’ college pals. All 
the adults sported the traditional tas-
sel caps of engineering students. So 
engineering studies came naturally. 

‘The degree of an engineer is really 
well-rounded and offers a good start. 
You can choose to be a researcher, 
industrial work or pretty much any-
thing.’

Sundin completed her Master’s in 
Automation and System Technology. 
Although she never fancied herself a 
researcher, her interest in it was kin-
dled when she was working on her dis-
sertation. Sundin was modeling the 
properties of a drop of fluid on differ-
ent surfaces.

Research offered a way to bring re-
ceived mathematical ways of thinking 
and skills into the real world, and to 
tell something about that world. ‘I re-
alized it was such great fun that I rath-
er do more of the same.’

‘You succeed at work 
if you are open’

Sundin says she sometimes imag-
ined researchers worked alone in their 
chambers. That is no longer the case, 
anyway. ‘You succeed better at work 
is you are open, socially adept and like 
to travel to conferences and network 
with the people there.’

It is crucial for a doctoral student to 
possess the wish and motivation to un-
derstand things. The point of further 
studies is to delve into one fairly nar-
row area of learning very profoundly, 
something which can be demanding. 
Therefore, it is important to have te-
nacity and the ability to stick to it. ‘It 
is needed, if you want to make it to the 
end.’

Even though Sundin has hitherto 
worked in basic research, she feels the 
methods developed need to be taken 
to a practical level, once the founda-
tion laid by basic research is robust 
enough.

In the future, she hopes to apply what 
she has learned and continue work for 
the benefit of people and also the en-
vironment. ‘I hope to work at some 
Finnish institute doing research that 
help Finland make smarter decisions 
when it comes to the environment.’

Iiris Sundin, Doctoral Student
Education: Master of Science, Aalto University

Was born in Espoo

Lives in Espoo

Personal scholarships for doctor’s dissertation from the Jenny and Antti Wi-
huri Foundation, the Alfred Kordelin Foundation and the Emil Aaltonen Foun-
dation

Greatest professional achievement: The latest publication of the research 
group. ”We worked with researchers from Johns Hopkins University, and I had 
a pivotal role in this cooperation. It is challenging to work with people all the 
way on the other side of the Atlantic, but the research succeeded so well the re-
sults were made public in one of the most renowned conferences in the field. 
This would never have happened had I not been really firm and believed in my-
self, and if the professor had not backed me the way he did.”

A bird person. ”I have four cockatiels and a whole room dedicated just for 
them at home. I love birds above all! They can fly, the aerodynamic contour of 
their plumage is beautiful and even single feathers are exquisite. Birds are cute 
and strong. When I was a child, we had zebra finches until I was five.”

Fond of old ships. ”At a conference I attended in California, the Queen Mary, 
an Atlantic-crosser from the 1940s, was listed as one of the conference hotels. 
Its cabins had been made into hotel rooms. The hotel was old and not quite tip 
top. I thought it was beyond cool to get to stay there: it felt a little like crossing 
the Atlantic by ship.”

An amateur aquarelle painter. ”I paint with watercolors, especially cards for 
weddings, farewell parties and graduation parties. People are often surprised to 
hear I painted them myself. I guess I have improved, even though I haven’t ap-
plied myself systematically since eighth grade. However, I only paint if there’s a 
particular reason, so I don’t have a collection of aquarelles of my own.”

Is also a

By Anu Haapala, 
Photo Matti Ahlgren
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In the fall of 2007, Johanna Kaip-
io – then Viitanen – was watching the 
Finnish TV programme 45 minuuttia 
(“45 minutes”), when she had an idea 
that would change the course of her 
career. The episode in question dealt 
with the shortcomings of electronic 
health record systems used in hospi-
tals. ‘I thought then that if the systems 
are so difficult to use, perhaps I could 
research them,’ Kaipio says.

Kaipio has researched IT systems 
in healthcare for a decade now. In ad-
dition to academia, she has been in-
volved in two extensive client and 
patient information system procure-
ment processes. In September, she 
started working as a Professor of Prac-
tice at Aalto University’s Department 
of Computer Science.

Kaipio is interested in health and so-
cial care information systems because 
developing them through technical ex-
pertise is a way to help clients and pa-
tients in the healthcare and social wel-
fare field. ‘I enjoy working with people 
from different backgrounds, such as 
physicians, nurses, and social care 
workers. It is a meeting point where 
the best new ideas and insights come 
together.’

When Kaipio was a child, her father 
(a Master of Science in Technology) 
and mother (kindergarten teacher) 
nudged her towards mathematical 
subjects. In addition to mathemat-
ics, her interests in upper secondary 
school also included psychology. It 
was this combination that led her to 
apply for the Department of Electri-
cal and Communications Engineering 
at Helsinki University of Technolo-
gy. ‘In my studies, I was able to apply 
my knowledge of both psychology and 
mathematics. User-centred design 
and usability are a natural continua-
tion of this interest.’

Technology is present in all fields. 
Psychology and cognitive science are 
prime examples of where it can be 
seen. Kaipio emphasises that there are 
several different angles for approach-
ing technology.

The industry could do with more 
female students. Currently, women 
make up less than a third of students 
in the field of technology. In computer 
science, the distribution is even more 
unbalanced. Kaipio would like to tell 
girls and young women that students 
in the field do not need to be ready ex-
perts or even particularly technology 
oriented. ‘A lifelong interest in coding 
is not a requirement for seeking a ca-
reer in technology. Being enthusias-
tic about new things and interested in 
working with technology and informa-
tion systems go a long way.’

Developing a single 
solution for various work 
environments is challenging

According to Kaipio, healthcare in-
formation systems have evolved in 

the last ten years, though there is still 
much be done. ‘Finland is a forerunner 
in many aspects, such as the utilisa-
tion of advantaged IT systems’ func-
tionalities and health information 
exchange at the national level. This is 
often overlooked, as we are so critical 
of our own work.’

Particular critique has been direct-
ed at the Apotti project, which Kaip-
io also worked on during 2013–2015. 
The system was first introduced at 
Peijas hospital in the Hospital District 
of Helsinki and Uusimaa (HUS) in 
November 2018. Its use is now being 
expanded within HUS and the metro-
politan area municipalities gradually 
until the end of 2020.

Although the project is considered 
costly and has been criticised, Kaipio 
reminds that Apotti is a pioneer proj-
ect. It is the first in the world to com-
bine social and healthcare informa-
tion in the same system, while also 
factoring in the field’s evolving land-
scape.

Social welfare and healthcare as a 
field is more complex than many, in-
volving e.g. several legal and interop-
erability requirements around infor-
mation management  and security. 
Procurement processes are often long, 
which makes it difficult to predict all 
that is needed for the IT system to 
work upon implementation.

It is not until recent years that usabil-
ity has become a focus area in health-
care information systems in Finland. 
Current systems have become outdat-
ed and they have reached the end of 
their development cycle.

According to Kaipio, the aim of find-
ing one solution to fit for the needs of 
both primary and specialised health-
care is a particular challenge. Differ-
ent contexts of work and fields of spe-
cialisation may have very different 

A “lifelong interest in coding” is not a requirement for 
seeking a career in technology

Johanna Kaipio, Professor of Practice, ventured onto the path of technology as a re-
sult of an interest in psychology, mathematical subjects and medicine in upper sec-
ondary school. Now, as a researcher of health and social care information systems, 
Kaipio brings these elements together.
Published:  29.10.2019
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requirements towards IT systems as 
well as procedures of work.

From an end-users’ perspective, an 
ideal healthcare information system 
would be intuitive and easy to use, yet 
adaptable for use in different contexts. 
‘A major challenge in current systems 
is that all functions are visible to all 
users, regardless of which ones are ac-
tually needed and being used. The sys-
tems are inflexible and do not support 
employees’ routine tasks. Rather, they 
require employees to adjust, and on 
the system’s terms.’

Yet Kaipio believes that it should not 
simply be a discussion of good or bad 
systems. How different organisations 
use these systems is also an important 
factor. ‘Looking at it from the outside, 
it may be difficult to grasp just how 
much work practices are affected by 
the collaboration and division of tasks 
between different groups of profes-
sions, for example.’

In fact, the procurement of new IT 
systems and the development of new 
work practices and processes are 
closely linked. They should go hand in 
hand, with the operational change in-
cluded as a key part in the deployment 
stage. It is important that during the 
implementation, end-users become 
familiar with the new ways of work 
and how the IT system is used. Other-
wise, the desired benefits will never be 
realised.

A university background 
alone would make me less 
equipped to understand 
real-world problems

What makes the field of healthcare 
so special and different from others? 
This was a question asked by a partic-
ipant at an event, where Kaipio was 
presenting the results of a national 
survey on physicians’ experiences on 
their health information systems. The 
commentator believed that usability 
problems were simply a result of bad 
design and compared the IT systems 
to cashier systems at stores.

For Kaipio, the comment demon-
strates just how difficult it is for even 
researchers in the field of technology 
to apprehend the complexity of the 
healthcare field. ‘It is a complicated 
and critical operating environment 

that deals with patients’ lives and 
safety. This is not something that can 
be compared to a cashier system used 
in stores.’

As a Professor of Practice, Kaipio 
hopes to be able to spread this knowl-
edge. A Professor of Practice com-
bines expertise and knowledge ac-
quired both in academia and practical 
work. ‘A university background alone 
would make understanding practical, 
real-world challenges – which the re-
search in my field is strongly based on 
– more difficult.’

In addition to healthcare informa-
tion systems, Kaipio wishes to shed 
more light on social welfare, where the 
processing of client information and 
providing the professionals an up-to-
date overview of the client’s situation 
is crucial. She hopes to expand her 
research into social care information 
systems.

‘Today, it should be a fundamental 

requirement that the IT  systems pro-
vide the end-users the information 
they need and support their routine 
work tasks. For example, the systems 
should provide a summary view of the 
client’s overall services and guide the 
social care workers in decision-mak-
ing process.’

According to Kaipio, current IT sys-
tems in social care require a lot of tips 
and tricks, and information must be 
retrieved from different screens in the 
system. ‘Modern technology should 
enable these tasks easily. Yet develop-
ing successful solutions requires an 
understanding of not only social wel-
fare processes, legislation and work 
practices, but also usability.’

Johanna Kaipio, Professor of Practice
Education: Doctor of Science (Technology) from Aalto University

Born in Pirkkala

Lives in Jyväskylä

Awards and grants: Grant awarded by KAUTE Foundation for a researcher 
exchange in Canada in 2015, grants awarded by the Finnish Work Environment 
Fund and Instrumentarium Science Foundation for the finalisation of the doc-
toral thesis, SoberIT’s Researcher of the Year 2011 award, best article award at 
the research days organized by the Finnish Social and Health Informatics Asso-
ciation in 2015, 2017 and 2018.

Greatest professional achievement: Getting ahead on the research path 
and area of my choosing. “I have managed to tackle many steps, and there is still 
plenty of years to do more. I suppose I have always let my interests lead the way, 
leaping towards new things with an open mind.”

Started playing ice hockey as an adult. “I have frequented Tappara’s games 
ever since I was a child. I was encouraged to try ice hockey myself as an adult 
when a mothers’ team was set up in Kirkkonummi in 2012. I was hooked im-
mediately. On ice, the focus is totally on practicing together with like-minded 
ladies.”

An affinity for lakes and her summer house. “I need a place to wind down, 
spend time on my own or with my family, put my boots and listen to the waves 
and do some fishing. The house in the countryside is my lifeline. It is where I also 
wrote a great deal of my doctoral thesis.”

Dreamt about being a physician. “If I had not applied to the University of 
Technology after upper secondary, med school would have been an alternative 
worth pursuing. Luckily, I have been able to adjust my research focus according 
to my own wishes. Another career path has not even occurred to me.”

Has also

By Anu Haapala, 
Photo Matti Ahlgren
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Silja Sormunen has an interest in 
many things. So many in fact that she 
managed to study psychology, medi-
cine, philosophy, comparative liter-
ature and aesthetics before her mas-
ter’s studies at Aalto University.

‘Through my philosophy studies, I 
got more into mathematics and phys-
ics. This got me thinking that it might 
be interesting to study something 
more mathematical. After all, math-
ematics is a bridge between different 
disciplines,’ Sormunen says.

For her master’s studies, she want-
ed to find a programme where she 
could combine different interest ar-
eas while learning something new. 
She was browsing through master’s 
programmes at Aalto University when 
she came across the field of Complex 
Systems in the multidisciplinary Life 

Science Technologies programme. ’It 
felt like just the thing I had been look-
ing for.’ 

Now Sormunen is in her second year 
of studies in the programme. The Life 
Science Technologies programme fo-
cuses on biomedical research, offering 
six different major subjects for stu-
dents to choose from.

Sormunen’s major subject of Com-
plex Systems focuses on complex net-
works and the studies also include net-
work science, statistics, mathematics 

and programming. The objective of 
the studies is to provide students with 
a strong computational and theoret-
ical understanding of how complex 
systems – say, e.g. the human brain or 
biological or social systems – work. 
The studies can either have a focus on 
the theory of systems or data science.

The understanding of complex sys-
tems acquired in the master’s studies 
can later be applied to several differ-
ent fields, such as neuroscience and 
social networks. ‘I think it’s wonder-

“Mathematics is a bridge between different disciplines”
Psychology, medicine and philosophy are some of the subjects that Silja Sormunen 
has studied. That is why Complex Systems, part of Life Science Technologies pro-
gramme, felt like just the thing she had been looking for. She is also in the Doctoral 
Track programme.

Published: 5.11.2019

“Everything you study leaves you with an understand-
ing and viewpoints that can be used in different ways.”
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ful that the same tools can be used for 
very different projects. I am currently 
involved in a joint project on immu-
nology together with the University of 
Helsinki’s Faculty of Medicine.’

Professor Jari Saramäki heads re-
search on Aalto’s side. Researchers 
are looking into how, for example, the 
T-cells necessary for the immune sys-
tem are different in diabetics and in 
healthy controls as well as the types of 
processes through which T-cell recep-
tors are produced in the thymus.

Different minor subjects and vol-
untary studies can also be included 
in the master’s degree. Sormunen is 
studying a minor subject called Sys-
tems and Operations Research at the 
Department of Mathematics and Sys-
tems Analysis.

Finding new insights 
in everything

Sormunen’s interest towards differ-
ent things became apparent in school. 
She was particularly fond of moth-
er tongue and writing, mathematics, 
languages and history. Then again, no 
subject really felt like a constraint, ei-
ther. ‘I enjoyed almost every subject 
and studied practically everything I 
could get my hands on.’

Music was an important hobby al-
ready as a child. ‘I play the violin and 
piano and still do classical singing 
rather actively. I also read a lot.’

Sormunen’s parents have always en-
couraged and supported her to study 
what feels right for her. ‘’m sure many 
others would have already applied 
some pressure on me to decide on 
what it is I want,’ Sormunen says and 
laughs.

‘Everything you study leaves you 
with an understanding and viewpoints 
that can be used in different ways.’

Sormunen has found it interesting to 

see the different ways in which ques-
tions of the brain, for example, are ap-
proached in the fields of psychology, 
philosophy, medicine, and network 
science. ‘Different disciplines have 
very different ways of defining the 
types of questions that can and should 
be asked, and the answers that can be 
considered acceptable.’

The doctoral track 
combines master-level 
and doctoral studies

Research was an area Sormunen 
found interesting already in upper 
secondary school. She is currently in 
the doctoral track programme, which 
combines master’s studies with doc-
toral studies.

In the programme, studies are tai-
lored in such a way that they support 
doctoral studies. Students gain re-
search experience as early as the first 
semester. ‘First, students become re-
search assistants in different research 
groups. Gradually they start choosing 
their own topic and shaping it into a 
diploma thesis and doctoral thesis.’

In addition to Saramäki’s project, 

Sormunen has worked in Assistant 
Professor Mikko Kivelä’s group where 
she researched human mobility and 
social networks with the help of Wi-Fi 
data.

Sormunen is planning to graduate 
as a Master of Science in Technology 
in 2020. She hopes to find herself as a 
postdoctoral researcher at the univer-
sity in a few years. ‘It has been a nice 
and safe, long-term task to work on my 
master’s and doctoral thesis at Aalto 
University. Previously, I have worked 
on so many things that the programme 
and location have been different al-
most every year.’

Sormunen’s favourite things at Aal-
to University include her pleasant 
research group and the green, har-
monious campus area near the water. 
‘Walking to the Laajalahti birdwatch-
ing tower is one of the things I enjoy 
doing.’

Silja Sormunen, MSc student and research assistant
Education: BA in psychology (University of Helsinki), pre-clinical studies in 
medicine (Uppsala University), bachelor-level studies in philosophy completed 
except for thesis (University of Helsinki)

From Helsinki

Lives in Helsinki

Greatest study-related achievement: “I have boldly tried a range of different 
subjects and been able to combine these different areas of interest.”

An interest in operas. “I like Puccini, La Bohème in particular.”

A friendship with trees. “I have always been very fond of trees. In different 
cities, I often look for a tree that I can climb and study on. In Uppsala, I had a 
certain tree for doing my homework assignments. I haven’t yet found a tree in 
Aalto’s surroundings, but I’ll keep looking.”

Dreamt of being a bass singer, confectioner and farmer as a child. “Al-
though all bass singers are men, I held on to this dream for a long time. Even 
before the age of ten, I was a fan of the great opera singer Jaakko Ryhänen. As 
a confectioner, I could have made some fine creations. Baking was an activity I 
enjoyed as a child, and still do. The farmer thing is a reflection of my desire to be 
out and about in nature. My grandparents grew up in the countryside and their 
stories have been passed on to me.”

Has also

By Anu Haapala, 
Photo Matti Ahlgren

“Different disciplines 
have very different ways 

of defining the types of 
questions that can and 

should be asked, and the 
answers that can be con-

sidered acceptable.”
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When Ali Salloum went to upper 
secondary school in Helsinki, he par-
ticipated in a national writing compe-
tition in which his essay received an 
honourable mention. The panellists 
of the competition were determined 
that Salloum will be the future Eero 
Heinäluoma, a Finnish veteran pol-
itician and former chairperson of the 
Social Democratic Party.

Salloum, who studies in the Life 
Science Technologies Master’s Pro-
gramme and works as a research as-
sistant, has always been interested 
in politics and social issues. When he 
was still in school, he was a member 
of Vantaa Youth Council for several 
years, also working as its chairperson.

However, now Salloum finds the 
memory of panellists comparing him 
to Heinäluoma a bit amusing. Becom-
ing a politician is no longer his dream, 
rather he has understood that there 
are myriad ways to influence on soci-
etal phenomena, and research is one 
possibility to do so.

‘I feel that researchers have an obli-
gation and responsibility to influence 
on things because we are so privileged. 
We have had time, resources, skills, 
and even luck to get to the core of our 
expertise,’ says Salloum.

Born in the mid-nineties when mo-
bile phones started becoming increas-
ingly popular, Salloum has been living 

in the era of internet and social me-
dia. In his childhood, Finnish teens 
and young adults were using the first 
social media platforms, such as MyS-
pace and IRC-galleria (a Finnish plat-
form for sharing and commenting on 
photos, initially created for IRC users 
but later adopted by a much wider au-
dience).

According to Salloum, the academic 
world should discuss more about how 
science communication can reach 
young people and get them excited 
about research. ‘Researchers, aca-
demia, and education should compete 
with Netflix, Spotify, and YouTube.’

Researchers can easily share content 
online and popularize it in different 
channels including blog posts. Sal-
loum however thinks that real influ-
ence calls for, for example, YouTubers 
creating videos on science, research 
articles, and study results in an under-
standable way.

Such YouTube channels exist al-
ready, and one good example is a chan-
nel called Veritasium. The man behind 
Veritasium is Derek Muller, a Cana-
dian Doctor of Philosophy in Physics, 
who talks about science and educa-
tion in his videos. Veritasium has over 
six million subscribers, but no names 
come to Salloum’s mind when asked if 
he could come up with a similar Finn-
ish YouTube channel.

Many researchers are active users 
of Twitter, but according to Salloum, 
there are better social media channels 
for popularizing science than Twitter. 
In addition to academics, many pol-
iticians and journalists use Twitter 
on daily or weekly basis. ‘On Twitter, 
you’re inside a bubble, and the content 
doesn’t reach a wider audience.’

Simple equations are 
insufficient for modelling 
complex phenomena

Last spring, Salloum who works in 
the research group of Assistant Pro-
fessor Mikko Kivelä was working on 
the ELEBOT project ordered by the 
Finnish Ministry of Justice. He stud-
ied bots on Twitter and their attempts 
to influence the Finnish parliamenta-
ry election and the European Parlia-
ment elections.

For the assignment, Salloum and 
his fellow research assistant Tuomas 
Takko gathered data from Twitter be-
fore and during both elections. The fi-
nal report of the project was published 
in the beginning of July. Based on the 
research findings, bots’ attempts to 
influence elections in Finland were 
minimal and their tweets received 
only little attention from Finland’s 
Twitter users.

Salloum has always been interested 
in research and he found this research 

“Researchers should compete with 
Netflix, Spotify and YouTube”

According to master’s student Ali Salloum, researchers have an obligation to get 
young people excited about science.

Published: 12.11.2019
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topic important and meaningful. ‘For 
the first time ever, I got to make use of 
those engineering tools, use of which 
I’ve learned during my years at the 
university, for a societal phenomenon. 
That was very interesting.’

Another aspect he found exciting 
was the chance to participate in a re-
search project from scratch. Unlike 
in many examples used on university 
courses, the data gathered from the 
real world was imperfect and causal 
relationships less straight forward.

Salloum’s parents live in Vantaa, a 
neighbouring town of Helsinki, and 
therefore Aalto University was a natu-
ral choice for him after upper second-
ary school. Aalto is the only technical 
university in the Finnish Capital Re-
gion and, as Salloum says, the best one 
in Finland. ‘Aalto has a great brand. It 
is well known in Finland and abroad.’

Salloum majors in Complex Sys-
tems, a discipline that literally focus-
es on researching complex systems. 
Students in this major learn use of 
data processing tools, mathematics, 
and modelling complex phenomena in 
general. In the future, they can make 
use of these skills in many fields. ‘Sim-
ple equations or trivial models are no 
longer enough. You need to know ma-
chine learning and chaos theory in or-
der to model complex phenomena and 
break them into smaller pieces.’

Interest in internationality 
and performing

Salloum’s mother is a midwife and 
his father a mechanic and they have 
always appreciated education, en-
couraging their children to study. ‘If 
my Mum didn’t know how to help me 
with my homework, she took me to our 
neighbour. Then, she asked the neigh-
bours whether they could help. She al-
ways wanted to ensure that I find the 
right answers to my questions.’

In school, Salloum enjoyed especial-
ly mathematics and mother tongue 
education. He also liked to perform, 
which encouraged him to join a the-
atre club as a kid, study expression 
skills in secondary school, and act as a 
compere in school events.

All this experience helps him now 
in the academic world. His friends at 
the university know that, when their 

study group needs to give a presenta-
tion, Ali is ready to speak in front of an 
audience. When Mikko Kivelä asked 
whether Salloum would like to come 
along with him to the Ministry of Jus-
tice and present the results of ELE-
BOT project, he was surprised – he 
thought it was obvious that he would 
be there.

‘I have learned to perform since a 
little kid and practice on stage, which 
has endured to this day. I’m very confi-
dent when performing.’

During his bachelor’s studies, Sal-
loum spent one semester as an ex-
change student in Singapore, and in 
spring 2020, he will move to Lisbon 
for the same reason. In the future, he 
would love to live in another Nordic 
country and work in, for example, ed-
ucation export as a link between Fin-
land and another country.

Social issues are still close to Sal-
loum’s heart and he hopes to inspire 
people to think and understand, how 
much there is to learn and how few 

things are simple. He believes that the 
humankind needs to have good tools to 
explore the world, in order to take an-
other step forward.

For that to happen, everyone needs 
to understand causal relationships, 
socio-economic factors, and complex-
ity of different phenomena. In prac-
tice, some kind of knowledge of math-
ematical and logical reasoning skills 
are essential. When a person, group, 
or a nation works in a certain way, one 
needs to understand what types of so-
cio-economic factors lie behind.

Moreover, it is crucial to acknowl-
edge that one can always learn more 
about any matter. Science helps in all 
this. ’I feel sad that some people are 
so cynical, have given up on the world, 
and think that the world can’t be fixed. 
I’m fully against such way of thinking.’

Ali Salloum, Master’s Student and Research Assistant
Education: Bachelor of Science (Bioinformation Technology) from Aalto Uni-
versity; aims to graduate with a Master’s Degree in Life Science Technologies 
in 2021

Awards: In upper secondary school, the first price in Generation €uro Stu-
dents’ Awards where the Grand Price took Salloum and his school friends to 
visit the European Central Bank in Frankfurt. In addition, he received a stipend 
in mathematics and gained success in writing and speech competitions.

Lives in Helsinki

Comes from Turku, Finland

The greatest professional achievement: Gaining confidence to explain even 
difficult technical things to others. ‘I want to improve in that and learn new pre-
sentation skills.’

A former theatre and chess club member. ’I get excited easily. I believe that 
all kinds of hobbies and club activities and the possibility to try out different 
things is beneficial.’

Bilingual. ‘My strongest language is Finnish, but I speak Arabic almost as well 
as Finnish. My Dad comes from Lebanon and my Mum from Palestine. They 
have always spoken Arabic to me, and I will be forever grateful for that. It’s so 
valuable and enriching.’

Diving enthusiast. ’I find it cool to get to know a completely new world in the 
seas. I have had the chance to admire the underwater world in the South China 
Sea, the Adriatic Sea, and the Andaman Sea.’

Is also

By Anu Haapala, 
Photo Matti Ahlgren
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Design of digital services. Influence 
of socio-cultural factors. The relation-
ship between humans and technology. 
These are things that Niina Arvila 
combined in her diploma work as part 
of the Fusion Grid research project. 
‘I’m particularly interested in how 
cultures influence the introduction of 
technologies and why an application 
that works well in Finland may not 
feel logical to someone in a different 
culture,’ says Arvila.

Fusion Grid is a joint research proj-
ect of Aalto University, Lappeenran-
ta-Lahti University of Technology, 
Nokia, Green Energy Finland and The 
University Properties of Finland. Aal-
to’s representatives include Arvila, 
Professor at the Department of Com-
puter Science Marko Nieminen, 
doctoral candidate Pietari Keskinen 
and Visiting Researcher Karin Fröh-
lich.

Arvila, who joined the project in au-
tumn 2018, is an ‘infolainen’, i.e. ‘info 
student’, meaning that she has stud-
ied in the Information Network de-
gree programme. She majored in Us-
er-Centred Design.

Her work has focused on research-
ing the possibilities that electricity 
and the internet offer small business 
owners in poor countries. The top-
ic of the diploma work has been nar-
rowed down to how entrepreneurs of 
such communities can be taught about 
crowdfunding campaign skills and 
how their awareness of crowdfunding 
possibilities could be increased.

During the project, Arvila arranged, 
for example, a training week on crowd-
funding in Namibia together with a lo-
cal university. Participants were small 
business owners, who live in slums. 
‘Generally, they are faced with the 
problem of acquiring initial capital for 

their businesses, since the majority of 
their finances are spent on daily living 
costs. Especially for those who live in 
the more secluded areas or the slums, 
obtaining a loan from the bank is chal-
lenging.’

The goal of the project was to spread 
information on crowdfunding to a 
group of entrepreneurs in the area, so 
that they might pass this information 
on further. The results reveal that the 
training week is an excellent way to in-
crease awareness of crowdfunding in 
a short amount of time, but not a very 
lasting solution in the long run.

‘Learning new operating models is 
challenging, and therefore studying 
should be supported even after the 
training week. In the future, it would 
be good to explore how this train-
ing could be maintained with digital 
learning materials, for example.’

Reaching Aalto after gap 
years and economics studies

Arvila did not begin her studies at 
Aalto until four years after graduating 
from upper secondary. She was ‘good 
at everything,’ but not particularly ex-
cited about any specific subject. In up-
per secondary, she studied extended 
mathematics, which advanced faster 
than regular advanced mathemat-
ics. Yet Arvila did not receive the best 
grades as a student and her teacher 
made her believe that she would not 
be admitted to study a technical sub-
ject at Aalto. As such, she never even 
applied.

After two gap years, Arvila began to 
study economics at the University of 
Helsinki. It was interesting, though at 
the same time, she longed for a more 
concrete approach. She ultimately 
convinced herself to send an appli-

An ‘info student’ can teach crowdfunding to entrepreneurs 
in slums and coding to secondary pupils

In her diploma work, Niina Arvila studied how awareness of crowdfunding and the 
skills it requires could be spread among entrepreneurs of small communities in poor 
countries. Alongside her studies, Arvila has arranged a coding club to adolescents 
and works as a UX Designer at technology event Slush.
Published: 19.11.2019
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cation to Aalto’s Information Net-
works degree programme, which had 
a human angle on technology that she 
found particularly appealing – and 
was admitted to the programme.

At Aalto, Arvila has been especially 
keen on the possibility of being made 
a course assistant and summer-sea-
son research assistant early on in her 
studies. Starting students are provid-
ed with plenty of support for coding. 
There is also an abundance of group 
works, enabling student to develop 
their collaboration and performance 
skills, much-needed assets in work-
ing life. ‘Group works teach us how to 
work with different people, become 
committed in things and take respon-
sibility within a group while experi-
menting with different roles.’

Arvila discovered her interest in the 
subject of her diploma work as a re-
sult of a six-month study exchange in 

Namibia. Fusion Grid has provided an 
opportunity to do things that genuine-
ly help those in need. ‘You can really 
see something possibly making a dif-
ference in someone’s life.’

‘At Slush, I’ve discovered that ev-
eryone doesn’t understand what I’m 
talking about’

Alongside her studies, Arvila has 
also worked at technology and growth 
event Slush. The event has been ar-
ranged in Helsinki every autumn since 
2008. During this time, it has trans-
formed from a gathering of 300 people 
to the world’s leading start-up event 
that sees 25,000 participants annually.

Arvila is a UX Designer in Slush’s 
product team. The work has balanced 
her life as a student busy with a diplo-
ma work while teaching her a great 
deal on teamwork, for example. Some 
of Arvila’s colleagues are self-taught 
coders, while others possess educa-

tional backgrounds entirely different 
from hers.

‘At Info, everyone thinks with a simi-
lar thought pattern: each understands 
the basics of user-centred design and 
is interested in it. At Slush, I’ve dis-
covered that everyone doesn’t under-
stand what I’m talking about or have 
the same starting premises for think-
ing as I do.’

For two years, Arvila also taught 
coding for secondary pupils. The af-
ter-school coding club was arranged 
for pupils once a week. ‘I loved seeing 
how excited they were about the train-
ing how they used their free time to be 
a part of it.’

In fact, the popularity was so great 
that when the coding school was on a 
summer break in summer 2018, mak-
ing the secondary pupils somewhat 
unhappy, Arvila had the pupils com-
plete the Aalto University’s Open Uni-

versity course on Python. She contact-
ed the course’s professor and acquired 
funding from Aalto Junior to cover the 
costs of the pupils’ studies.

‘I’ve always been good at teaching 
and explaining things to other people. 
I was the person who explained math 
assignments to friends. My teachings 
got through to them better than the 
teacher’s.’

After graduation, Arvila would be 
interested in working with product 
development while helping other peo-
ple and the world. ‘I’d like to work in a 
project that sought to develop appli-
cations for those in need, for instance. 
There are quite a few several interest-
ing apps related to e.g. mental health 
these days.’

Niina Arvila, MSc Student and Master’s Thesis Worker
Education: Bachelor of Social Sciences (Economics) from the University of 
Helsinki and Bachelor of Science in Technology (Information Networks) from 
Aalto University

Lives in Otaniemi

Born in Helsinki

Greatest professional achievement: My entire academic path. ‘I’m pretty 
proud of the fact that I’ve graduated from the University of Helsinki as well as 
Aalto University – both are high-level educational establishments. I’ve succeed-
ed very well in my studies and been able to work on different projects, even pub-
lish articles before graduating.’

Began playing football as an adult. ‘I had always wanted to be able to play 
football, something that’s always played at cabin trips and recreational events. 
Pietari (Keskinen) encouraged me to join football club HJK’s football school. 
Sometimes it’s still awful to go there, as I’m not very good, but it’s an invitation 
to surpass myself every week.’

Travelled from Beijing to Moscow by train via Mongolia and Siberia. 
‘My friends and I did the Trans-Siberian trip in the summer: we first flew to Bei-
jing, where we hopped on a train to Mongolia. The trip continued to Lake Baikal 
and then Moscow. We would stay on the train for up to four hours at most. No 
internet or telephone service at all – definitely one the most relaxing experienc-
es of my life!’

Learnt to sail last summer. ‘Last spring, I was a bit easily led and decided to 
buy a small, old sailing boat together with my friends. I had only sailed once, so 
becoming a sailboat owner also meant having to learn sailing. Owning a boat 
has been fun: you learn something new every day and get to do things with your 
hands, such as varnishing and cleaning old surfaces.’

Is also

By Anu Haapala, 
Photo Matti Ahlgren

“Especially for those who 
live in the more secluded 

areas or the slums, ob-
taining a loan from the 

bank is challenging.” 
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A few years ago Nagadivya Balasu-
bramaniam had just completed her 
bachelor’s degree and started work-
ing in India, at a software consultan-
cy company. However, after just three 
months the work started to feel rou-
tine-like and repetitive. ‘It was not a 
place I belonged to,’ Balasubramaniam 
says sitting in Helsinki, four years lat-
er.

That feeling sparked the need to 
look for a master’s degree program. 
Balasubramaniam was particularly 
interested in UX – user experience – 
design and service design. ‘When we 
talk about UX and service design, it re-
quires you to talk to people. It’s not the 
kind of work you can do just sitting in 
a cubicle.’

She wanted to study engineering that 
combined the human aspect as well. 
After looking for study opportuni-
ties, Balasubramaniam noticed there 
weren’t many universities offering 
specialized courses in service design 
engineering. Nordic countries were 
among the few providing such courses.

Balasubramaniam applied to Swe-
den and Finland to study, and ended 
up choosing studies in software engi-
neeringat Aalto University with a spe-
cialization in service design engineer-

ing. She has just submitted her thesis 
‘Using the ethical guidelines of AI for 
defining quality requirements’ after 
having studied in Finland for three 
years, and the graduation looms ahead 
in December.

During her master’s studies, Balasu-
bramaniam has been part of PREAGO, 
a research group supervised by Pro-
fessor of Practice Marjo Kauppin-
en. She has been working in a project 
developing an e-learning application 
for healthcare professionals to tack-

le cross-cultural communication is-
sues and in another project focusing 
on ethics relating to artificial intelli-
gence, the topic in which she focuses 
in her master’s thesis.

‘The ethical issues in artificial intel-
ligence are a hot topic all around at the 
moment, especially the autonomous 
decision-making systems,’ Balasubra-
maniam explains.

Balasubramaniam has now been of-
fered an opportunity to continue her 
career at Aalto as a doctoral candidate 
– an offer she gladly accepted.

Companies recognize 
the impact of AI

When starting her thesis Balasubra-
maniam knew of an existing AI ethics 
challenge organized by the Ministry 
of Economic Affairs in Finland. Bal-
asubramaniam and other research 
team members interviewed manage-

ment-level people from 3–4 big com-
panies in Finland participating in the 
challenge.

The participating companies are de-
veloping their own ethical guidelines 
for utilizing AI as part of the challenge.

Balasubramaniam and the other 
team members expected companies 
to find the ethical guidelines boring, 
but that hypothesis changed quickly. 
‘After the interviews we noticed that 
the companies are really considering 
these ethical issues and they want to 

‘The ethical issues in Artificial Intelligence are 
a hot topic all around at the moment’

Master’s student Nagadivya Balasubramaniam, originally from India, enjoys the fact 
that at Aalto students get enough time to learn things profoundly. For her thesis, Bal-
asubramaniam studied ethics of AI – and soon she will continue her Aalto career by 
starting her doctoral studies.

Published: 26.11.2019

“AI is like a black box. Nobody really knows what’s 
happening inside. But companies are taking a step 

forward to comprehend what’s inside.” 



42

Humans of Computer Science

address them and build proper guide-
lines.’

However, many of them do not yet 
have a proper way to implement the 
guidelines. As they can be rather 
vague, the connection between the 
ethical guidelines and an individual 
project is often hard to see.

One significant thing Balasubrama-
niam learnt was that in Finland trans-
parency is highly important. ‘The 
companies here don’t want to cheat 
the customers or just collect user data 
and use it for other purposes than 
what they claim to collect it for. Their 
intentions were good and they seem to 
want to earn the users’ trust by being 
open and transparent with them.’

Another important observation was 
that the companies are thinking about 
the purpose and influence that the AI 
technologies will cause. ‘AI is like a 
black box. Nobody really knows what’s 
happening inside. But companies are 
taking a step forward to comprehend 
what’s inside this black box,’ Balasu-
bramaniam says.

According to her, companies want 
the designers, developers and other 
experts to know why the machine is 
suggesting a specific recommendation 
as well as to measure the impact made 
by the AI solution. ‘They want to make 
sure the impact is positive – not just 
for the end user but on a broader soci-
ety level as well.’

With the doctoral studies, the project 
team members are aiming to include 
more companies to the research proj-
ect and take the interviews to a deeper 
level.

 
‘The kind of learning 
experience everyone 
should have’

Looking back Balasubramaniam 
feels studying at Aalto University has 
been extremely flexible without the 
pressure to select particular courses 
or collect credits.

‘Back in India we had to complete 
eight courses in a semester. Here I 
had the flexibility and I completed 
the courses with a slower pace. It was 
a good thing; I feel like I learned the 
topics profoundly. I think that’s the 
kind of learning experience everyone 
should have,’ Balasubramaniam says.

Balasubramaniam also praises the 
professors for being very helpful and 
friendly. ‘If you have any difficulties, 
they’re there to help. For example, 
when I joined, Marjo Kauppinen told 
us that her office door is always open 
and you can come and ask whatever 
questions you have.’ Balasubramani-
am took a few opportunities to meet 
her professor to talk about her course 
selection.

Balasubramaniam underscores that 
the professors seemed to be interested 
in the students also on a human level, 
asking how they are doing and are they 
adapting to Finland.

Aalto University also gets positive 
feedback for the university’s cross- 
disciplinary approach. ‘I was posi-
tively surprised about the cross-disci-
plinary projects and teaching at Aalto 
University. I worked with people who 
are business students – and their per-
ception is totally different! It was eye 
opening for me.’

Studying at Aalto has also facilitated 
a new kind of social life. Balasubra-

maniam now has friends from Turkey, 
Italy, Mexico, and the Nordics. ‘I nev-
er thought I’d be able to mingle eas-
ily with people from other cultures. 
I’m glad I’ve managed to make good 
friends whilst in Finland.’

As Balasubramaniam does not drink 
alcohol, she has attended less the stu-
dent parties – but has organized a lot 
of dinners and get-togethers at home 
instead. ‘I love to cook, and I cook a lot. 
I’ve managed to get all the ingredients 
that I’d need for my Indian cooking 
here from the various Asian shops.’

Having lived in Finland for some 
years, Balasubramaniam has started 
to appreciate the quietness and the 
space. When visiting home in India, 
the constant noise irritates her. ‘I’m so 
used to the quietness and people not 
poking you. In India when going any-
where, it’s usually pretty noisy. And 
I’m used to the punctuality of Finland.’

Nagadivya Balasubramaniam, MSc student and 
doctoral candidate
Education: Bachelor of Technology in Information Technology (Anna Uni-
versity, India). Completing Master of Science (in Tech.) degree at Aalto Uni-
versity in December 2019.

Lives in: Espoo

Hails from: Coimbatore, India

The greatest professional achievement: The completed master’s degree 
and a conference paper

Partaken stage dramas in the form of scriptwriting & acting. ‘I’ve been 
doing stage dramas since the school days and written dialogs for a couple of big 
dramas. Here at Aalto we created a concept video explaining how an applica-
tion works and we enacted it.’

Followed cricket since the age of five. ‘I have skipped classes to be able to 
watch the team I support play. In India, cricket is like a religion and a bonding 
factor. It’s something we talk about when we get together, over lunch and over 
dinner.’

Travelled in 11 European countries since the beginning of studies at Aalto 
University. ‘I had never traveled in foreign countries before I arrived in Fin-
land, but I did a lot of research about the Nordics and spoke to my brother who 
lives in Sweden – so I knew what I was getting myself into when it comes to 
climate etc. So the culture shock wasn’t heavy at all.’

Has also

By Anu Haapala, 
Photo Matti Ahlgren
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Johanna Ylipulli has started 
as a postdoctoral researcher in 
Aalto University’s Information 
Networks programme, which 
combines social science expertise 
and a human-centred vision with 
engineering education.

‘Technology should be studied 
from different perspectives, such 
as psychology or anthropology. 
Complex problems like climate 
change cannot be solved without 
a multidisciplinary approach’

Ylipulli studies how we can 
avoid digital inequality in smart 
cities. Digital inequality refers to 
three separate issues. Firstly, how 
people’s opportunities to own or 
access different digital devices 
and apps differ. Secondly, the dif-
ferences in people’s skills in how 
to use the devices and applications. Fi-
nally, there can be differences in peo-
ple’s understanding of the deeper role 
technology plays in society.

‘Inequality manifests itself not only 
among people, but also in power re-
lations between people, large compa-
nies or institutions. For example, so-
cial media companies or government 
organisations like cities can collect, 
analyse and utilise their user’s data.’

According to Ylipulli, it is important 
to consider who smart cities are being 
developed for, as people have different 
interests. Older people are considered 
reluctant to adopt and use new tech-
nologies, but at the same time, applica-
tions are designed primarily for young 
adults.

Ylipulli has already studied digital 
inequalities by interviewing experts 
responsible for digital development 
and digitalisation in Helsinki and the 
City of Espoo. In her new work, she 
will also have access to the user’s per-
spective. One method she is using will 
be including a comprehensive ques-
tion sets in an upcoming city service 
survey in Espoo,.

‘Technology is often designed using 

a self-centred approach. Designers as-
sume that everyone else is interested 
in the same things as they are.’

Similarly, when the majority of tech-
nology is designed by men, the male 
point of view is strongly visible.

‘For example, car crash test dummies 
have long been made according to 
men’s measurements. The tests have 
been designed to protect men’s bodies. 
Many safety products, such as respira-
tor masks, can also be too big for wom-
en. The same principle applies to digi-
tal technology, but the differences are 
more subtle and relate to content, for 
example.’

Virtual forest
Ylipulli is also studying the role of 

libraries as enablers for technologi-
cal opportunities. Libraries made the 
Internet accessible to everyone in the 
1990s. Libraries still have a role to play 
in increasing citizens’ technological 
knowledge and educating citizens to 
be more critical of technology.

Ylipulli started a library collabora-
tion in Oulu, where she designed a 
virtual reality application using par-
ticipatory design methods in collab-

oration with computer scientists and 
the city library.

‘The app includes a virtual environ-
ment similar to the library’s real-world 
environment, but also an elevator that 
is able to take the user to three differ-
ent fantasy worlds. In these fantasy 
worlds you can get recommendations 
for books, move objects, or write to-
gether.’

Ylipulli is now taking library co-
operation to a new level in Helsinki, 
where an application that can be used 
by all libraries is being developed. The 
theme is a virtual forest.

“A forest is perceived as a calming 
and highly Finnish theme, and the vir-
tual forest fascinates people. This is a 
long-term open source development 
project that libraries can develop fur-
ther in the future.’

A woman in the 
world of science

Ylipulli is one of 15 scientists in-
terviewed for the book Tiedenaisia: 
suomalaisia tutkimuksen ytimessä 
(Female scientists - Finns at the heart 
of research), which was published this 
year. The book introduces the inter-
viewees’ and their career paths.

‘Women have to work much harder 
than men for their expertise to be tak-
en seriously. Women are also not so 
easily seen as experts or leaders. This 
is reflected at superficial levels, such 
as where women have to pay more at-
tention to their appearance in order to 
look like experts.’

However, women want to be consid-
ered primary as experts, not as wom-
en. At the same time, fields of technol-
ogy need female role models.

‘The IT sector in Finland still is still 
a very male-dominated field. This is 
a cultural phenomenon, and in some 
other countries more women work in 
the information technology industry.’

How to achieve digital equality in smart cities
Who we design digital devices and apps for can unintentionally 
exclude some users, a process referred to as ‘digital inequality’

Published: 26.11.2019
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Making use of artificial intelli-
gence methods for personalised 
medicine.

Samuel Kaski, Professor of Com-
puter Science: 

My research focuses on machine 
learning algorithms, which are pow-
erful AI tools that benefit many areas 
in our day-to-day lives. They power 
things like automatic text translation, 
face recognition in pictures, and voice 
assistants like Siri and Alexa. There’s 
hope that soon these powerful com-
puter-driven predictions will be put 
to work in hospitals assisting clini-
cians in making diagnoses a method 
commonly referred to as personalised 
medicine. If we can make a deep learn-
ing algorithm that can spot your face 
in a busy crowd, can we detect when 
you’re getting ill and identify how to 
best treat you? 

Cancer samples make up one suc-
cessful example. Using algorithms, 
we’ve been able to find out what in-
formation is relevant in datasets, and 
in their dependencies. These tools im-
prove prognoses of what kinds of ther-
apies are effective for each patient, 
based on a specific tissue sample. 

However, one of the main challeng-
es we face in this task is data quanti-
ty. Successful deep learning methods 
current require huge datasets to train 
on. Before a computer can detect a 
face in a picture, it needs to see thou-
sands of photos of faces and more of 
things without faces before it can tell 
them apart. For patient data, though, 
the datasets we have to train with are 
much smaller. For some rare diseas-
es there will only be information on 
a handful of cases we need to devel-
op new methods that can provide the 
great predictive power of deep learn-
ing algorithms, but with much less 
training data. To create algorithms 
that would mean a computer could 
monitor your own health, the dataset 
available shrinks even further to only 
one person: you! My research group is 
working on designing new approaches 
better suited to smaller data sets. 

As well as being able to handle small-
er amounts of data, we need to be able 
to make algorithms explain what they 
do. When your smartphone’s keyboard 
suggests a word to you based on what 
you typed, you don’t really think about 
how it reached that suggestion. How-
ever, if Siri started suggesting that you 
need to take expensive medication 
with side effects, or undergo a risky 
operation with a long recovery time, 
you’ll definitely want to know why it 
this suggestion. I co-supervise a group 
that is looking to develop AI meth-
ods that can explain how they have 
reached their conclusions, which will 
greatly help integrate the strength of 
new artificial intelligence tools into 

existing healthcare infrastructure.  
These problems are not unique to 

health applications for artificial intel-
ligence. The best way that we can de-
velop AI for a full range of advanced 
applications is by building expert 
communities that can work on differ-
ent aspects in close collaboration. I am 
the director of the Finnish Center for 
Artificial Intelligence (FCAI), a joint 
initiative by Aalto University, Helsin-
ki University and VTT. Our slogan is 
that we create ‘Real AI for Real People 
in the Real World’ and our work on de-
veloping new AI methods for person-
alized medicine is an example of this. 
FCAI brings together engineers and 
scientists with expertise and experi-
ence across a number of fields to de-
velop the next generation of AI togeth-
er and use it to solve society’s grand 
challenges. 

Research, published:  26.8.2019

Machines to make sense of our health

Photo: Aleksi Poutanen

“Using algorithms, we’ve 
been able to find out what 
information is relevant in 

datasets, and in their depen-
dencies.” 
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When Linh Nguyen went to high 
school in Vietnam, she enjoyed study-
ing mathematics and probabilities. 
But at the same time, she was also very 
interested in social sciences, and on 
her spare time she did, for example, 
volunteer work with her friends.

Before starting her Data Science 
studies at Aalto University, Linh had 
already lived in Finland for a couple 
of years, as she studied information 
technology, business and web devel-
opment elsewhere. Therefore, she was 
already working as a Web Developer 
when she started her studies at Aalto.

‘In order to develop good and main-
tainable software, you need to have a 
very good foundation. That’s why I had 
been looking for Data Science cours-
es in Helsinki, and that’s when Aal-
to opened the Bachelor’s Program in 
Data Science,’ Linh tells us now.

She finds it important to break the 
stereotype according to which all 
coders are men, and encourage more 
women to study technology and data 
science. She points out that, in some 
schools, girls are still discouraged to 
study science – back in school, that 
was her experience, too.

‘All my female friends in the Data 
Science program do really well, and 
at Aalto, no one will tell you that you 
cannot do it. Instead, they really val-
ue your points and input – it’s a really 
safe place to build your skills and con-
fidence.’

 
‘As a data scientist, you 
have the power’

When Linh decided to apply to study 
at Aalto, she thought it would be im-
portant to obtain a degree with good 
job prospects. The English program 
in Data Science seemed like a good 
choice.

Now, Linh is a second-year student 
and happy with the choice she made. 
The program has provided her with 
valuable tools that help her in her cur-

rent job as a Web Developer. She also 
enjoys studying at Aalto where people 
are always ready to help each other.

‘The professors and teaching assis-
tants here are willing to listen to stu-
dents. They encourage you to give 
feedback on courses, and you actually 
see that they make changes based on 
it.’

Linh lives on-campus in Otaniemi. 
‘Living in Otaniemi is the kind of an 
experience that every Aalto student 
should get. The student life here is 
great! It’s convenient to go to school, 
but there are also a lot of clubs and ac-
tivities that welcome everyone.’

Her plan is to start working on her 
Bachelor’s Project in fall 2020. She 
would like to work on a project focus-
ing on either social networks or some 
type of a biological or medical appli-
cation – and she is still very keen on 
working for a better society.

‘As a data scientist, you have the pow-
er because you know technology and 
math. Data science can help to tackle 
many societal problems, for example. 
You can use it to recognize fake news 
and polarized content but also to solve 
many other problems.’ After obtain-
ing her Bachelor’s Degree, Linh wants 

to continue her studies in a Master’s 
Program.

 Helsinki is safe and ideal 
for traveling in Europe

Linh thinks that Helsinki is a perfect 
place for studying in Europe. ‘When 
you live in the Helsinki region, you 
can easily access other places in Eu-
rope, but at the same time, you live in 
a very well-functioning society which 
you always feel safe in and which isn’t 
too busy.’

She says she has recommended stud-
ies at Aalto, and in Finland, for her rel-
atives and friends who are still in high 
school. ‘This is a really good universi-
ty, but you need to do well on the SATs 
to get in. If you get really high points, 
you may even get a scholarship.’

If Linh moves away from Finland in 
some point, she will surely miss the 
nature and the forests. ‘Many people 
think that nature is present every-
where in Europe, but in many places 
that is not true. But in Finland, you 
can just walk out of the city center and 
you’re already in the forest.’

‘Aalto is a safe place for building your skills and confidence’

Linh Nguyen wanted to obtain a degree with good job prospects and that is why she 
decided to study Data Science at Aalto University.

Published: 7.1.2020

Linh Nguyen, BSc student 
in Data Science

Will graduate with a Bachelor of Sci-
ence (in Tech.) in 2021

Lives in Otaniemi

Comes from Bac Ninh, Vietnam

Greatest study-related accom-
plishment: Linh and her friend won 
a sustainability challenge at Junction 
2019 (a hackathon organized in Hel-
sinki) with a project called ‘Ecof.ai 
- Find pareto-optimal cost and emis-
sions tradeoff for conference loca-
tions from flight data.’

By Anu Haapala, 
Photo Matti Ahlgren
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‘If you study data science, you won’t limit your choice of 
career in the future’
Before starting her Data Science studies at Aalto, Angeline Jayanegara 
obtained a diploma in fashion design.

When Angeline Jayanegara was in 
school, she loved drawing and dreamt 
about becoming a fashion design-
er. After high school, her passion for 
fashion saw her move from her home 
country Indonesia to Singapore, to 
study fashion design. But after gradu-
ation, she decided to study more and a 
completely new field, Data Science, at 
Aalto University in Finland.

Already as a school kid, Angeline 
liked mathematics, and in high school, 
she represented her school in the In-
ternational Mathematical Olympiad. 
‘I like solving problems. Finding solu-
tions to them makes me feel good.’

Now, she is a second-year student in 
the Aalto University’s Bachelor Pro-
gram in Data Science. The Aalto data 
science students obtain the required 
skills to solve real-world problems us-
ing algorithm design, machine learn-
ing, artificial intelligence, statistical 
inference, operations research, and 
optimization.

Data science is a multidisciplinary 
field that focuses on the study of sci-
entific methods used to extract knowl-
edge from data and build models that 
cope with complex problems. It em-
ploys techniques and theories drawn 
from the broad areas of mathematics, 
statistics, information sciences, and 
computer science.

Next year when Angeline will start 
working on her Bachelor’s Project, she 
hopes to find a project in which she 
could use data to study fashion or col-
or trends, for example. In the future, 
she would like to work as a data sci-
entist in the fashion industry. ‘Nowa-
days, we can find data everywhere, so 
if you study data science, you won’t 
limit your choice of career in the fu-
ture. You can extract data in any field.’

She wants to do also her Master’s 
at Aalto, in the Master’s Program in 
Machine Learning, Data Science and 
Artificial Intelligence. ‘It will give me 
the best foundation to work in data 

science. The world becomes more and 
more digitalized and almost an in-
finite amount of data will be available 
in the future.’

Finland is a worry-free 
country for students

During the first one and half years 
of her studies, Angeline has learned 
a lot about programming and mathe-
matics. What she likes about Aalto in 
particular, is the support provided by 
the teaching staff and fellow students. 
The free help center Laskutupa helps 
students taking any mathematics 
courses at Aalto University. Students 
can also get additional help for study-
ing programming.

Many types of activities take place 
on the Otaniemi campus and the facil-
ities for studying are good, too. ‘When 
you want to study, you can go to any li-
brary. The environment is a big plus to 
me,’ Angeline explains.

Because the university is very inter-
national, one can easily make friends 
with people from across the globe and 
of different ages. That helps in build-
ing your network, Angeline points out.

Initially, she wanted to study in Fin-
land because she had heard that Fin-

land has one of the best education sys-
tems in the world and is a safe country 
to live in. After living in Finland for a 
couple of years, she still thinks that 
way.

‘I would recommend studying in 
Finland because it’s a safe country for 
teenagers and students, and people 
are honest. You don’t need to worry as 
much as in some other countries.’

Angeline currently lives in Helsinki, 
which means that she frequently trav-
els from Helsinki to Espoo where the 
Aalto University campus locates. ‘I re-
ally like the public transport here. It is 
very easy to commute to any place in 
Helsinki, Espoo, or Vantaa.’

If she moved away from Finland, she 
would miss picking berries and mush-
rooms in the Finnish forests. The Ev-
eryman’s Right guarantees that any-
one can do so free of charge. ‘I would 
also miss the snow and the northern 
lights in Lapland, and the environ-
ment that allows me to be freely who 
I am.’

Angeline Jayanegara, BSc 
student in Data Science
Education: Diploma in Fashion De-
sign from the Nanyang Academy of 
Fine Arts (Singapore), will graduate 
with a Bachelor of Science (in Tech.) 
from Aalto University in 2021

Lives in Helsinki

Comes from Lombok, Indonesia

Greatest study-related achieve-
ments: Tuition grant for studying 
fashion design in Singapore, partici-
pation in the Mathematical Olympiad 
in high school, success in poem and 
drawing competitions.

By Anu Haapala, 
Photo Matti Ahlgren
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I’m interested in the science of se-
curity, the science about security en-
gineering. Security engineering is a 
very popular subject, and bold claims 
about security are made far too easily. 
For example, e-mail encryption meth-
ods sometimes have such major short-
comings that it would be better to talk 
of slightly less insecure options rather 
than secure ones.

My group and I have studied whether 
top-tier publications about authenti-
cation systems, such as passwords and 
facial recognition, are comparable. 
The answer is no – there are no com-
mon practices in the performance re-
porting, and as such the results are not 
often comparable.

Another interesting work we did 
was about usage-based car insurance, 
which is available in the United States 
and some other countries. Many com-
panies monitor driver behaviour us-
ing GPS technology. However, some 
companies claim that their equipment 
measures only speed and, therefore, 
they do not know where the driver has 
been during the day. We showed that, 
based on the speed and a starting lo-
cation, the companies could work out 
the movements of their customers – in 
other words, the claims of better pri-
vacy were unfounded.

How did you become 
a research scientist?

In the beginning of my Master’s 
studies, I thought I’d become the best 
programmer in the world. I worked 
in companies in the field and we also 
founded a company, but just program-
ming turned out not to be my thing.

When I then started working as a 
teaching assistant in Helsinki Uni-
versity of Technology, I realised that 
I could really help students. I found 
it hugely satisfying – with my experi-
ence, I could actually be useful to oth-
ers. I also realised that research can be 
done in a really practical way: picking 

out the problems of real life and solv-
ing them with the help of science.

After my doctoral dissertation, I 
went to work as a postdoctoral re-
searcher at Carnegie Mellon Univer-
sity. Because I wanted to do more hu-
man-centered research, I focused on 
human-computer interaction – which 
I didn’t know anything about. As a re-
search scientist, I have never wanted 
to look at things from just one angle or 
just the particular perspective of my 
own field.

What have been the 
highlights of your career?

There have been many, and they 
have been very varied. Top-tier publi-
cations and progress along my career 
path as a professor, both in the Unit-
ed States and here at Aalto, have been 
very significant things. One unques-
tionable highlight was receiving the 
prestigious National Science Founda-
tion CAREER Award. At a workshop 
for the application for the award, we 
were urged to be as ambitious as pos-
sible and I combined themes that in-
terest me, ranging from cognitive pro-
cesses to security engineering.

Another very memorable achieve-
ment was the application that we cre-
ated for a township of New Jersey in 

the aftermath of Hurricane Sandy. 
The application enabled residents to 
report any dangerous trees and other 
risks to utility companies. Once the 
danger spots are clearly and undeni-
ably pointed out, the utilities com-
panies cannot retrospectively claim 
that it did not know about them – and 
it is therefore worthwhile for them to 
do something about it before the next 
hurricane comes. For our work to-
gether with the township we received 
the Sustainable Jersey Creation & In-
novation Award. The application was 
not technically demanding and did 
not produce top publications, but it 
showed once again how important it 
is to do this work in interaction with 
people and society, and not just look 
down at the world from the  ivory tow-
er.

What is required from 
a research scientist?

Scientists who achieve good results 
believe in what they are doing even 
when no one else does. I have great 
confidence in the feeling that there is 
something interesting and worth ex-
ploring here. It always takes time, and 
one must put up with moments of de-
spair – and get through them and carry 
on.

Independence is one of the best and 
most challenging aspects of the scien-
tist’s work. Nobody’s is going to come 
and say what you should do and how 
you should do it. Or if they do, you can 
decide how seriously you take their 
advice. Good interaction skills are 
also helpful. I’m a social guy, I like to 
bounce ideas around with colleagues 
and my students. It also doesn’t do any 
harm to have a good sense of humour. 
Often our work is not, after all, a mat-
ter of life and death.

Janne Lindqvist: You can’t help if you stay in the ivory tower

This sociable professor of computer science knows how to forge his own path and 
trusts his instinctive curiosity towards different research topics.

Published: 11.1.2020
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When Juha Siivola began work at 
Aalto University after a long career in 
industry, his objective was clear. He 
wanted to help develop ideas, techno-
logical solutions, products and com-
panies from academic research. These 
will advance the Finnish society and 
help maintain Finland’s competitive-
ness, and Aalto is an ideal environ-
ment for such activities.

Siivola, who graduated as Master 
of Science in Technology in the late 
1990s, worked in the industrial busi-
ness a couple of decades before mov-
ing to his current role as an innovation 
advisor at Aalto University School of 
Science. He gained experience in, for 
example, international software and 
product development at Nokia, Sym-
bian and Digia, along with several 
smaller companies and startup-typed 
projects.

Siivola believes his experience will 
prove useful when the ideas stemming 
from the work of Aalto’s researchers is 
commercialised.

The academic world often focuses on 
the academic merits of the research 
alone. Siivola wants to encourage re-
searchers to innovate and consider 
the commercial possibilities related 
to their work. These should be consid-
ered monthly. ‘In addition to having a 
long-term academic goal, it would be 
good to think about possible short-
term results,’ Siivola says.

It is also useful to look into the types 
of research being carried out at other 
departments and institutes of higher 
education. Several successful inno-
vations and inventions are based on 
cross-disciplinary collaboration, and 
opportunities for collaborating at Aal-
to are good.

‘When considering, for instance, the 
field of information technology, it is 
good to keep in mind that software are 
always tied to e.g. equipment solutions 
and the manufacturing of material. 
Considering the technical impact of, 

say, algorithms when they are applied 
to a different branch of industry, is 
beneficial.’

Aalto provides a safe 
environment for experimenting 
with commercialisation

Siivola and his colleagues are in 
charge of the School of Science’s IPR, 
i.e. intellectual property rights and 
transferring them. Practically, this 
deals with patents and control over 
them. A research and innovation ser-
vice team helps supporters in refining 
invention ideas and applying for pat-
ents. The application process is a long 
one, lasting even three to five years.

‘This involves a lot of analyses and 
commentaries on patent texts and re-
acting to interlocutory decisions. It 
also involves strategic decisions on 
e.g. which technology sector and geo-
graphical area the patent should be 
directed at.’ Siivola is also involved in 
technology transfers – AI solutions 
will be increasingly seen in all indus-

trial sectors in the future.
The team of research and innovation 

services focuses on commercialisa-
tion as well. Once research projects 
produce something with commercial 
potential, Siivola and his colleagues 
consult the researchers and help de-
velop business ideas and business log-
ic.

The goal is to help create a solid 
foundation for a company starting its 
journey at Aalto. ‘We want to provide 
the best tools we can and be involved 
during the entire development proj-
ect. One successful tool is the Re-
search to Business funding (formerly 
TUTLI) offered by Business Finland. 
This makes the commercialisation 
and research project last from one to 
two years.’

Siivola hopes to be able to help re-
searchers find ideas and a basis for 
commercialisation. He encourages 
contacting research and innovation 
services on a very light basis. Ideas 
about invention or business ideas can 
be sent through the innovation team 
website. It does not have to be a ful-
ly refined idea, and all kinds of ini-
tiatives are welcome. ‘An innovation 
a day keeps the moss away,’ Siivola 
states.

The university is a good environment 
to start advancing your own invention 
or innovation. In the corporate world, 
the invention always belongs to the 
employer’s, but at the university, the 
practice is beneficial for inventors. An 
invention made at the Open Universi-
ty, for example, belongs to person who 
makes it. ‘Aalto offers a safe environ-
ment for experimenting with com-
mercialisation and business thinking,’ 
Siivola says.

Published: 14.2.2020

‘In addition to having a long-term academic goal, it would be good to think about pos-
sible short-term results,’ says Siivola, who works as an innovation advisor

Juha Siivola encourages researchers to innovate and think 
of ways to commercialise their work

By Anu Haapala, 
Photo Matti Ahlgren
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Many practical issues are related to questions of theory 
– this steered Jara Uitto’s interest towards theoretical 
computer science
Even though theoretical computer science is – as its name suggests – theoretical, its 
connection to real-life questions is easy to draw, says Assistant Professor Jara Uitto

Assistant Professor Jara Uitto did 
not always know that he would be-
come an academic. When complet-
ing his bachelor’s thesis on computer 
science at the University of Helsinki, 
his instructor Jukka Suomela famil-

iarized him with theoretical computer 
science and distributed online algo-
rithms in particular. Although ques-
tions of computer science are theoret-
ical by definition, drawing can help to 
perceive them.

Uitto noticed that drawing pictures 

made research on distributed algo-
rithms more approachable and that 
it does not require superhuman abil-
ities to understand research ques-
tions of this kind; you simply need to 
go the extra mile. Now he works as a 

professional researcher of theoretical 
questions related to communication 
networks, i.e. networks attached to 
several computers.

Uitto brings up a couple of practical 
issues he can direct theoretical ques-
tions on in his work.

The Skype caller wants the video 
image and sound to be of good quali-
ty, and for these to be efficiently con-
veyed to the other party of the conver-
sation. Someone needs to design how 
these work on the iron and software 
level, along with the related theoreti-
cal questions.

Huge data clusters of major corpo-
rations, in turn, keep churning num-
bers at a steady phase. ‘Someone has 
to work out how it happens. I’m also 
thinking about such a computing the-
ory in my work,’ says Uitto.

Unofficial meetings 
help in networking

Uitto’s did his basic studies at the 
University of Helsinki and now works 
as an Assistant Professor at Aalto Uni-
versity, but in between he spent eight 

Uitto noticed that drawing pictures made research 
on distributed algorithms more approachable.
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years in Switzerland. He worked on 
his doctoral thesis at ETH Zürich, 
which was followed by a year in the in-
dustry and two years as a postdoc re-
searcher.

During his postdoc years, he built ex-
tensive networks in the field. Mohsen 
Ghaffari, who headed Uitto’s research 

group, started as a professor at the 
time when Uitto began his own work. 
The professor often invited guests for 
a visit, allowing Uitto to get acquaint-
ed with new people and to network 
with them.

Arranging networking opportuni-
ties, particularly for new employees, 
is important. ‘Any unofficial activities 
should work well. Parties by invita-
tion always include a great number of 
people, but don’t make it easy to look 
for individual people, especially when 
there’s only so much time.’

Uitto finds meetings with a maxi-
mum of ten people in the same space 
to work best: in this group, they go over 
matters pertaining to the research. ‘If 
you can drink mulled wine or beer, or 
eat pizza – which does in fact work 
best – it must be a good way to create 
contacts.’

‘Childcare is arranged 
better here’

Uitto who started working at Aalto in 
October 2019 does not consider him-
self to be ‘particularly patriotic,’ nor 
did he feel any notable home sickness 
when in Switzerland. He applied for 
work around the world. The return to 
Finland took place, when an offer re-
ceived from Aalto topped almost all 
other offers as a whole. ‘Aalto is a uni-
versity of just the right caliber. Here I 
can continue with the same level of ac-
ademia while surrounded by high-lev-
el students and personnel.’

Of course, the typical Finnish balance 
between work and leisure somewhat 
tipped the scales, along with person-
al reasons. ‘I have two children whose 

grandmother lives here. This made the 
decision easier. Jukka (Suomela) who 
researches similar topics is here, and 
so are my relatives. Helsinki is also not 
12 hours away from Europe by plane.’

Adjusting to the change, apart from 
the bad weather, has been smooth. 
Everyday life for the family of small 
children is now easier than before. ‘In 
Switzerland, childcare is nearly ten 
times as costly as here, and we weren’t 
able to place both our children in full-
time day care. Here people can take 
their children to the same place every 
day, allowing the children to spend 
time with the same, familiar faces.’

Uitto’s children are multilingual, but 
in Switzerland their German came 
more naturally than Finnish. ‘I be-
came slightly worried that language 
could be an issue. But my older child, 
now four, began to speak fluent Finn-
ish within two weeks.’

Uitto points out that the perks of-

fered by employers to those with fam-
ilies arriving from abroad may be an 
important incentive when it comes to 
selecting a work offer. In Finland, day 
care has been arranged well, but it also 
means literal day care: the child has 
to be taken to care and always picked 
up at the same time. This is some-
times not a great fit for an academic’s 
working rhythm. Those moving from 
abroad often do not have a support 
network in the new country to help 
with childcare.

‘It would be convenient if, for exam-
ple, the university would be able to ar-
range some afternoon activities, espe-
cially for smaller children. It wouldn’t 
need to be every night, but every now 
and then.’

By Anu Haapala, 
Photo Matti Ahlgren

Jara Uitto, Assistant Professor

Education: Doctor of Science from ETH Zürich

Lives in Helsinki

Born in Kerava

Greatest professional achievement: Developing a solution for a problem that 
had long been on his mind. During his master’s studies, Uitto became interested in 
a game where the cops and robbers moved by turns from one node of the network 
to the next, with the cops winning when they reach the same node as the bandit. 
This involved a research problem: if the game includes one robber and two cops, 
how many rounds do the cops need in the worst-case scenario in order to catch the 
robber? ‘While it was an interesting question, solving it seemed unlikely. In 2017, 
we did manage to find a solution together with my co-writers! The result was pub-
lished in a well-known conference, which also secured visibility for it.’

A bouldering hobby. ‘In Switzerland, climbing was somewhat mandatory. I be-
came immediately hooked on bouldering. I had never imagined it would be as cool 
as it is.’

Been an enthusiastic StarCraft II player. ‘As a young boy, computer games 
were a big thing for me. When I moved to Switzerland, another researcher who 
also enjoyed playing started in my research group. We ended up playing StarCraft 
together. Later as I started a family, we began to arrange weekly meetings. My 
friends would come over and we would make food and play as a group.’

Many characteristics untypical of a Finn, according to his friends. ‘They say 
I’m too extroverted! I’m an open person, but the downside is that I may also talk 
too much sometimes. However, breaking the ice comes naturally for me and I am 
able to make new friends easily.’

Has also

“Aalto is a university of 
just the right calibre.”
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Looking for the latest book tips or in-
formation on a relative who fell in the 
Winter War? Out to find the life’s story 
of a famous Finn? Or are you perhaps a 
historian interested in the mobility of 
medieval texts globally?

Eero Hyvönen, Professor at Aal-
to University and Director of Hel-
sinki Centre for Digital Humanities 
(HELDIG), and his Semantic Comput-
ing Research Group (SeCo) has made 
it significantly easier to search for 
such information. Hyvönen is known 
as the person behind the sampos.

Using the sampos, anyone can search 
information on a range of subjects – 
ranging from Finnish fiction, soldiers 
who fell during World War II and the 
life and close circle of famous Finns.

Sampos combine data picked from 
different databases. They can also be 
used to visualise and analyse the data. 
‘At some point, we realised that the 
sampo makes for a rather good brand. I 
believe we have twelve different sam-
pos at the moment, with more on the 
way,’ Hyvönen states.

BookSampo and 
WarSampo have gained 
the most popularity

Sampos facilitate the works of hu-
manists, as they provide access to 
data-analytical tools without requir-
ing in-depth IT skills. According to 
Hyvönen, sampos have resulted in 
several humanists taking an interest 
in technology.

Hyvönen highlights that all sampos 
are open: the data and the applica-
tions based on this data can be used 

by anyone and in any manner of their 
choosing. Several sampos have been of 
interest to researchers, as revealed by 
the number of users.

BookSampo, which combines all the 
works of fiction from Finland’s pub-
lic libraries, was used by a total of two 
million people last year. It is currently 
maintained by public libraries, which 

update the database whenever they 
acquire new works of fiction.

The second-most popular of the 
sampos is the WarSampo, which has 
received international awards and at-
tracted over 630,000 users since 2015. 
It combines data related to the Winter 
War and Continuation War from dif-
ferent war history sources. ‘We know 
of all the approximately 95,000 Finns 
who passed in World War II and thou-
sands of other known soldiers, based 
on materials from the National Ar-
chives. The linked data also includes 
thousands of military units, tens of 
thousands of war diaries, 160,000 au-
thentic photographs from the Finnish 
Defence Forces, historical maps and 
so much more,’ Hyvönen describes.

The user can, for example, look for 
information on a relative who died as a 
soldier in World War II. This appears 
to be the most common reason why 
people have been enthusiastic about 
getting to know WarSampo. ‘The sys-
tem automatically reconstructs the 
soldiers’ warpath or war story.’

Published: 6.4.2020

Eero Hyvönen introduces masses of data to humanists – 
and everyone else

Data from the ‘sampos’ developed by Hyvönen and his colleagues are open to every-
one, and they facilitate the work of historians, for example

“The network includes 120 
million connections between 

different pieces of data”



52

Humans of Computer Science

BiographySampo reveals 
even surprising connections 
between famous Finns

Perhaps the most versatile of all the 
sampos is the BiographySampo. It 
contains over 13,000 biographies on 
famous Finns from the Finnish Liter-
ature Society, complemented by six-
teen other sources, such as BookSam-
po and WarSampo. BiographySampo 
has seen over 29,000 visitors.

When developing the BiographyS-
ampo, researchers created a gigantic 
semantic network from biographical 
texts with the help of artificial intel-
ligence. The network includes 120 
million connections between differ-
ent pieces of data. The service can 
be used to research the biographical 
events of different people on maps and 
in time, along with their movements, 
networks and connections. Biograph-
ySampo easily displays, for example, 
a renowned person’s relatives, which 
parts of the world they have influ-
enced in and how.

In the portal, you can also conduct 
language analysis and explore the ex-
tent of certain words being associat-
ed with different people. ‘It reveals, 
for example, that biographies about 
female Members of Parliament use a 
large number of the words “child” or 
“family,” whereas family matters are 
rarely brought up in connection with 
corresponding male Members of Par-
liament.’

Some connections between different 
people may even be confusing. ‘Look-
ing, for example, at the egocentric net-
work of Tapio Rautavaara, you can 
see that he has a direct connection 
to academic and poet Aale Tynni – 
which seems a little peculiar. Howev-
er, BiographySampo reveals that they 
both won a gold medal in the London 
Olympics: Aale Tynni as the winner of 
lyric works, which was an Olympic ti-
tle at the time.’

 
The latest sampo reveals 
how medieval texts may 
have circulated the world 
during the centuries

The latest newcomer in the Sampo 
series is Mapping Manuscript Migra-
tions (MMM). Published in Washing-
ton DC at the end of January 2020, it 

has proven useful to historians in par-
ticular.

MMM combines over 200,000 
hand-written documents from the 
Middle Ages and the Renaissance 
period, along with 900,000 related 
events. The documents have been 
compiled from three massive sourc-
es: the famous Bodleian Library at the 
University of Oxford, the Schoenberg 
Institute in the US and the French re-
search institute IRHT.

‘We gathered information from these 
different organisations to make the 
manuscripts easier to research. These 
are internationally circulating man-
uscripts and the same ones are men-
tioned in different databases. In this 
project, data from the different data-
bases were combined in order to pro-
vide a global view.’

The service can be used to find out, 
for instance, when a certain manu-
script has been made and by whom. It 
includes also over 2,000 copies of the 
documents by the ancient Greek phi-
losopher Aristotle, made in the Middle 
Ages. Since many of the texts are cop-
ies, their contents may deviate from 
the original.

‘For instance, the adventures of 
Marco Polo come in many different 
versions. A new copyist or publish-
er wanting to make business may 
have added a few funny anecdotes,’ 
Hyvönen says and laughs.

One idea behind the new sampo was 
to make visible in the portal’s map 
view how the documents have circu-
lated globally. User-friendly data anal-
ysis tools have been integrated into 
this one as well, and they can be used 
without any additional learning. ‘If the 
researcher is not satisfied with our 
visualisations and wants to use, say, 
another map programme, they may se-
lect an interesting cluster of data and 
download it as a spreadsheet.’

A bit over a month after the MMM 
had been published, it had attracted 
a total of approximately 1,500 users. 
Considering that it is directed at re-
searchers of medieval manuscripts in 
particular, the amount is quite high.

Do you have a historical background, 
considering your devotion to these 
subjects? ‘I do find history interest-
ing, of course, and I’ve always admired 

the multidisciplinary work of Renais-
sance people, but I am a graduate of 
Helsinki University of Technology,’ 
Hyvönen says.

He considers the subject appropriate 
for semantic research. ‘Even though 
we’re not professional historians, we 
are able to understand these things 
at a general level, which makes this 
an understandable research theme. A 
more in-depth understanding on the 
projects comes from the humanist 
researchers who are involved. Collab-
orating with the Helsinki Centre for 
Digital Humanities at the University 
of Helsinki’s Faculty of the Arts is an 
important part of our work.’

The sampos that are be-
ing developed:

AcademySampo, which holds de-
tailed information on the 28,000 peo-
ple who received academic education 
in Finland during 1640–1899

FindSampo, which is developed from 
archaeological findings data from the 
Finnish Heritage Agency and the Na-
tional Museum of Finland

LawSampo, which is created by re-
searchers in collaboration with the 
Finnish Ministry of Justice and Ed-
ita Publishing, publishes central and 
Finnish legal cases as an intelligent 
semantic portal

ParliamentSampo is based on mate-
rials from the parliament and is devel-
oped for the purposes of researching 
political culture within the DIGIHUM 
programme of the Academy of Finland

HistorySampo addresses Finnish 
history and utilises, for exampe, the 
timeline data of Suomen humanis-
tiverkko Agricola (‘Finnish Network 
of Humanists – Agricola’)

Eero Hyvönen reveals that there is an 
open infrastructure linking the differ-
ent sampos in the making. ‘You might 
call it SampoSampo.’

By Anu Haapala, 
Image: Screenshot from MMM
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Professor of Practice Nitin Sawh-
ney and his partner moved to Helsin-
ki from New York in the midst of an 
emerging global pandemic, as coun-
tries began closing their borders and 
Aalto University shifted to remote 
work and teaching.

Despite the exceptional start at Aal-
to, he seems grateful. ‘On every level, 
we have been so fortunate in this sit-
uation, and I can’t say enough about 
how well the Finnish system has 
functioned for us.’ As an academic 
researcher Sawhney’s residence per-
mit was approved in less than 10 days, 
which normally takes far longer. Hav-
ing visited Helsinki several times pre-
viously, he had an opportunity to get to 
know many of his faculty colleagues at 
Aalto.

This made the physically-distanced 
interactions with colleagues over 
Zoom this spring far less awkward for 
Sawhney. ‘I already feel very connect-
ed to the Aalto community and I know 

there will be many more opportunities 
to continue building this network now 
that I’m here,’ he adds.

Computer science combined 
with media and arts

Crisis was part of Sawhney’s life even 
as a child when his family was forced 
to leave Tehran, Iran in the midst of a 
revolution in the late 1970s to move 
back to New Delhi, India, where he 
was born. Returning to live in the Mid-
dle East and across the U.S. for most 
of his life clearly shaped Sawhney’s 
worldview. ‘When you’re around and 
grow up in these places, you recognize 
the world is a complicated place and 
that technology has a crucial role, but 
we need to take many social and polit-
ical aspects into account.’

Sawhney trained in computer sci-
ence and engineering but has gained 
experience in media, documentary 
film, design, arts, and activism. He 
completed his doctoral studies at the 

Massachusetts Institute of Technolo-
gy (MIT), while conducting research 
at the MIT Media Lab in speech inter-
action, wearable computing, and dis-
tributed design collaboration.

After finishing his PhD, Sawhney 
co-founded Akaza Research, a soft-
ware startup to develop open source 
platforms for clinical data reposito-
ries. He later led new product devel-
opment for Cytel Inc., on statistical 
simulation tools to support adaptive 
clinical trials. ‘Working in industry I 
tried to promote open access princi-
ples, interoperability standards and 
novel business models to support 
partnerships for public biomedical 
research, but the pace of such inno-
vations and practices can take a very 
long time to be adopted,’ he says.

The transdisciplinary ethos 
and international orientation 
made Aalto an attractive option

Sawhney has collaborated with art-
ists, activists and social scientists 
which greatly challenged his perspec-
tive. ‘I realized that my own sensibili-
ty has been transformed by engaging 
with seemingly intractable problems 
in society in somewhat unexpected 
ways. Arts, design, humanities, and 
political activism can be integral to 
how we as computer scientists make 
sense of and act in the world,’ he adds.

This is what led Sawhney to take up 
a faculty position at The New School 
in New York in 2011 and collaborate 
with colleagues across disciplines in 
social science research and at the Par-
sons School of Design. In all his work, 
Sawhney engaged the design of collab-
orative digital platforms with partic-
ipatory action research among com-
munities in crisis or contested spaces.

The transdisciplinary ethos and an 
international orientation are also what 
drew Sawhney to join Aalto Univer-
sity where science, engineering, arts 

Published: 19.5.2020

Nitin Sawhney: In designing technologies for a complex 
world, how do we engage the social and political?

Nitin Sawhney explores the role of human-centered research and design, beyond the 
traditional boundaries of computer science, in transforming civic action 
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and design are more easily infused in 
people’s work. ‘I want to explore things 
that the Nordics have done well, par-
ticularly in terms of participatory de-
sign, social equity and sustainability. 
Obviously, Finland has also been an 
important research and technology 
hub since the days of Nokia.’

Sawhney also had a more personal 
link to Aalto. While at MIT, he advised 
the PhD thesis of Teemu Leinon-
en who is now an Associate Profes-
sor of New Media Design and Learn-
ing at Aalto. ‘We kept in touch over 
the years. When I was thinking about 
Aalto, Teemu was very encouraging; 
he invited me to stay at his home and 
was able to connect me with the Aalto 
community informally. That made me 
feel comfortable at Aalto right away.’

Researchers should 
collectively seek 
solutions for the biggest 
crises for the globe

While Human-Computer Interac-
tion (HCI) remains his core research 
area in the computer science context, 
Sawhney plans to expand his pri-
or work in participatory design with 
children, multi-modal voice-based in-
teraction, and cooperative Human-AI 
systems in crisis response.

He hopes to push himself and his stu-
dents to consider how we can contrib-
ute to collectively understanding and 
designing for seemingly intractable 
problems. ‘I feel like climate change, 
besides this pandemic, is one of the 
biggest crises for the globe and our fu-
ture, and if we are not finding a way to 
collectively address this crisis, I don’t 
know how we are going to be valuable.’

This summer Sawhney teaches on-
line at Aalto, on e.g. his course ‘Hu-
man-Centred Research and Design in 
Crisis.’ He hopes that students will de-
velop a deeper understanding of how 
to conduct research and design for 
technological innovations in complex 
crisis contexts, while examining their 
ethical implications. ‘The course of-
fers students opportunities to engage 
industry and organizational partners 
in the city and elsewhere, but also help 
the faculty to develop socially engaged 
curricula that we can expand in future 
courses.’

Sawhney says he has settled in well 
in Helsinki, but will miss his life in 
Brooklyn, New York. ‘We lived right by 
Prospect Park, which is almost like the 
Central Park of Brooklyn. I would go 
running in the park almost every day 
and I was very involved in the commu-
nity.’

He speaks highly of the vibrant social 
and cultural atmosphere of Brooklyn, 
its diverse people, arts exhibitions, 
community gardens, and activism. ‘I 

imagine these things are also present 
in Helsinki, so I’m very much look-
ing forward to finding those kinds 
of eclectic arts spaces, participatory 
communities, and critical engagement 
here too.’

By Anu Haapala, 
Photo Matti Ahlgren

Nitin Sawhney, Professor of Practice
Education: PhD in Media Arts and Sciences from the Massachusetts Institute of 
Technology

Lives in Helsinki

Was born in New Delhi, India, but feels at home also in Cambridge, Massachu-
setts, and Brooklyn, New York

Greatest professional accomplishment: Running a startup company and 
transforming his dissertation research into a practical context, creating signifi-
cant public impact. ‘It was a key moment for me to leave academia, create a high-
risk startup, build a team, and develop open source software platforms with a vi-
able business model to sustain it. The lessons from this experience have shaped 
how I manage research projects and industry partnerships.’

Greatest non-professional achievement:  Establishing Voices Beyond Walls, 
a program for participatory media, youth training, and community-based re-
search in Palestinian refugee camps. ‘It was probably the hardest thing I’ve done 
in a non-academic context; each summer for five or six years I led a team of artists, 
educators and social workers to develop the programs and evaluated their impact. 
It helped me develop a socially-engaged pedagogical practice.’

Taken a one-month expedition in the Himalayas. ‘I hiked and camped with 
artists, scholars and writers on a historic pilgrimage route from Nepal to Tibet. It 
was a very transformative moment to explore this world and the role of sacred in 
people’s lives. Along the way, I recorded the sounds of the landscapes and monks 
chanting. After the trip, I devised an art installation with a soundscape where peo-
ple could walk on Himalayan salt.’

Made a documentary film with children in Gaza. ‘While working in Gaza, I 
decided to make a film on the role of kite making and flying on the lives of children. 
Not having a production crew, I trained a group children on filmmaking and we 
made the film together. It became such a joyful project, as they captured the lives 
of other kids in such humorous and authentic ways; all this is reflected in the film, 
Flying Paper, which has been widely seen.’

Been constantly confused with his namesake, musician Nitin Sawhney. 
‘He became very popular in the nineties, and I would mistakenly receive his fan 
mail all the time. But one day he emailed me out of the blue to tell me about his 
experience. For a concert he was performing with Sting in France, the publicity 
posters accidently used the wrong person’s image. I never received a copy of that 
poster with me and Sting! But my namesake kept in touch with me and after I fin-
ished my documentary in Gaza, he produced the soundtrack for it. When the film 
premiered in London, audiences were even more confused with the credits.’

Has also
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Recent developments in artificial in-
telligence research seem incredible to 
Professor Erkki Oja, who has been re-
searching neural networks since the 
1970s. Back then, there were only a 
few researchers in this field and their 
innovations did not lead to much be-
cause they could not be tested with 
large amounts of data. Computers 
were simply too inefficient.

Now Erkki Oja has been awarded 
the Frank Rosenblatt Award for his 
achievements in artificial intelligence 
research.

‘Neural networks have been making 
a breakthrough in the last ten years. 
These days papers and magazines 
have lots of articles about artificial in-
telligence, machine learning, and neu-
ral networks. I am a bit annoyed that I 
retired just when the artificial intelli-
gence boom started!’ Erkki Oja said.

During Oja’s career, neural net-
work research was conducted by 
a small group of people and there 
wasn’t much publicity about it. In the 
1980s and 1990s there was a slight in-

crease in interest, but it also faded 
away. However, the research contin-
ued and its popularity persistently 
grew, resulting in over 50 doctoral 
graduates from Oja’s group. A lot of 
students also graduated with a Master 
of Science in Technology degrees.

‘I was a little worried about whether 
all the graduates would find work. But 
now their particular skills are in high 
demand,’ said Oja.

One of the grounds for the Frank 
Rosenblatt Award include the “Oja 
rule” developed by Erkki Oja in 1982. 
It is based on a model developed by 
Frank Rosenblatt in the 1950s, accord-
ing to which learning is the strength-
ening of synapses and nerve connec-
tions.

‘The Oja rule is used in artificial neu-
ral networks. However, most of the 
references now come from brain re-
search,’ Oja said.

For example, the Oja rule has been 
used in the European Union-funded 
Human Brain Project, which aims to 
build a model of the brain. Oja’s re-
search group also developed indepen-
dent component analysis, which fur-
ther improved the Oja rule’s algorithm.

Artificial intelligence from 
a pioneer’s point of view

The current artificial intelligence al-
gorithms are basically the same as in 
the 1980s. On the other hand, compu-
tational efficiency and data volumes 
have increased dramatically. Each 
problem requires its own artificial 
intelligence, for example, speech-rec-
ognising artificial intelligence cannot 
recognise images.

According to Erkki Oja, artificial in-
telligence algorithms should not be 
blindly relied upon, for example, be-
cause they lack morals. In addition, 
the logic of decision-making is based 
on the data on which the artificial in-
telligence has been trained.

‘Data may cause distortions. For ex-
ample, granting of a loan should be 
based on the applicant’s income and 
housing information, but skin colour 
may become a decisive factor in deci-
sion-making,’ Oja said.

From the perspective of digitalisa-
tion and automation, artificial in-
telligence has enormous potential. 
Likewise, digital human sciences can 
provide a more accurate idea of what 
people want and how they think. Ac-
cording to Oja, it is however obvious 
that this also creates opportunities for 
abuse.

Awards & Nominations, published: 4.9.2019

Erkki Oja has been awarded the Frank Rosenblatt Award for 
his achievements in artificial intelligence research

The huge current boom in artificial intelligence research started just as Professor Oja 
retired after a decades-long career in the field. His impact and contribution to our un-
derstanding of AI is now being recognised by the IEEE.

By Tiina Aulanko-Jokirinne
Photo Matti Ahlgren

“I was a little worried 
about whether all the 
graduates would find 

work. But now their par-
ticular skills are in high 

demand,”
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The prestigious conference, Foun-
dations of Computer Science (FOCS) 
2019, gave out the Best Paper Award 
to Assistant Professor Jukka Suome-
la and his colleagues. FOCS is one of 
the two major conferences in the field 
of theoretical computer science. The 
title of the awarded article is Lower 
bounds for maximal matchings and 
maximal independent sets.

One of the most fundamental ques-
tions in computer science is what 
types of processes can be automated 
effectively. In the research project in 
question, Suomela’s group looked at 
the topic from the perspective of dis-
tributed computing, and they want-
ed to figure out what types of tasks 
in a network can be solved effective-
ly. ‘Matching is an example of such a 
task,’ says Suomela.

The key question about matchings is 
how far one needs to see from a single 
node in order to find a pair for it in the 
network. Suomela and his colleagues 
showed mathematically that looking 
at the local neighborhood of the node 
is insufficient and matching cannot be 
done more effectively than current al-
gorithms do.

Even though this study is theoretical 
basic research, the matching problem 
can be made more understandable by 
using a simplified situation in which 
employers need new employees and 
job seekers need new jobs. In other 
words, employers need to be matched 
with the right job seekers.

One way to solve this problem is to 
use a centralized service that contains 
information about all job seekers and 
open vacancies, but the problem of 
matching can also be solved by using 
a decentralized, local approach. In the 
aforementioned example, a job seeker 
would list all jobs they find interest-
ing and approach them systematically, 
one by one. Such a method is, however, 

slow and researchers have long been 
interested in how effectively algo-
rithms can match.

In their article, Suomela and his col-
leagues proved that any method aimed 
for matching is either slow or inevita-

bly leads to a wrong solution. These 
results indicate that the develop-
ment of algorithms designed to solve 
these types of problems has reached a 
point in which researchers can show 
that current methods are the best or 
almost the best possible solutions. 
‘We managed to set boundaries for 
how effective methods can exist. We 

found out, for example, that one meth-
od that was developed in 2001 is, in 
given situations, the best possible ap-
proach. It’s truly impossible to speed 
it up.’

Suomela worked together with Aal-
to University postdoctoral research-
ers Alkida Balliu, Juho Hirvonen, 
Dennis Olivetti and Mikaël Rabie 
and postdoctoral researcher Sebas-
tian Brandt from ETH Zürich. The 
Academy of Finland funded their re-
search.

The FOCS Best Paper Award is one 
of the most appreciated awards in 
the field of theoretical computer sci-
ence. ‘It’s very unlikely that I would 
receive anything this big for another 
time in my career. In our field, every-
one will speak about maybe five topics 
this year, and this will be one of them. 
It means very, very much to me,’ says 
Suomela.

Awards & Nominations, published: 19.9.2019

Aalto researchers awarded for an article showing that 
algorithms cannot match more effectively than they do now

Jukka Suomela and his colleagues prove that any method designed to find a match-
ing is either slow or leads to a wrong solution.

By Anu Haapala, 
Photo Matti Ahlgren

“We found out, for exam-
ple, that one method that 
was developed in 2001 is, 

in given situations, the best 
possible approach. It’s truly 

impossible to speed it up.”
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The Research Council for Culture 
and Society of the Academy of Finland 
has granted funding to two Aalto Acad-
emy Research Fellows for a five-year 
period of 2020–2025. Pasi Nevalain-
en examines changes in the business 
operations of state-owned companies. 
During exceptional situations, the role 
of state-owned companies gains par-
ticular emphasis, such as in the man-
ufacture of essential protective equip-
ment and in decisions granted by the 
state to support its companies. Jo-
hanna Ylipulli studies digital inequal-

ity, which also affects remote work 
and contacts with family and friends 
during exceptional situations.

‘The project will examine changes in 
the basic characteristics of economic 
activities carried out by the state and 
the significance of government own-
ership of companies. Should a state-
owned company maintain a manu-
facturing capacity that is not worth 
maintaining under normal circum-
stances? A public debate has arisen on 
matters such as respiratory protective 
equipment, as its manufacture was 
moved away from Finland in the past’, 
says Pasi Nevalainen.

Nevalainen analyses long-term 
changes in the state’s business opera-
tions in Finland and internationally. It 
can be questioned to what extent state-
owned companies from countries like 
China are comparable to European or 

Finnish state-owned companies. Ne-
valainen also examines the changes 
from the perspective of history. The 
significance of state ownership, the 
way in which companies operate and 
their environment have changed dra-
matically over the past few decades, 
yet general perceptions on the charac-
teristics of the state’s business opera-
tions are still based on the models of 
the 20th century.

Recently, the role of the state in the 
economy seems to have become more 
pronounced again.

‘In a pandemic situation govern-
ments are very generous in supporting 
the activities of state-owned compa-
nies, such as airlines. Finland is also 
dependent on air and transport con-
nections, which affects the decisions’, 
says Pasi Nevalainen.

‘We have now seen how the state has 
intervened in the business operations 
of different companies. The effects 
may also be permanent, the longer 
the exceptional situation continues. 
Without a clear exit plan, the support 
systems may take a life of their own. 
In this case, the state may have to take 
over failing companies, start new pro-
duction itself, or form more perma-
nent support schemes.’

Importance of digital skill level
Johanna Ylipulli’s research com-

bines cultural and social sciences with 
information technology research. The 
first objective is to understand digital 
inequality particularly in smart urban 
areas and, in general, in a society that 
is becoming more digitalised. Ylipul-
li aims to find out how this inequali-
ty could be simultaneously reduced 
and prevented. Her aim is to produce 
ideas, concepts and practical applica-
tions.

‘The situation with coronavirus has 
emphasised the importance of re-
search, as almost everyone has now 

relied on accessing the internet. The 
level of digital competence affects 
everyday life and access to informa-
tion, work and how well you can keep 
in touch with family and friends’, says 
Johanna Ylipulli.

Digital inequality is a complex phe-
nomenon that may be affected by fac-
tors such as the economic situation, 
educational level and gender.

‘Age matters, too, but at the same 
time, there is a lot of variation within 
the age groups. The project focuses on 
adults over 65 years of age and young 

adults. In this respect, the purpose of 
the study is also to dismantle stereo-
types. Older people have not necessar-
ily lost track, and not all young adults 
are digital natives’, says Johanna Ylip-
ulli.

In Finland, Ylipulli will work in co-
operation with the cities of Helsinki 
and Espoo, for example, through the 
Urban Academy network. The Uni-
versity of Helsinki’s INEQ network 
(Helsinki Inequality Initiative) is also 
an important partner. Aimed at devel-
oping smart cities, the Finest Twins 
project will gain expertise in social 
sciences through cooperation with 
Ylipulli. Plans for researcher visits to 
Barcelona and Australia are also un-
der way.

Awards & Nominations, published: 15.5.2020

New Academy Research Fellows explore the changes in 
work and society, and how the pandemic may affect them

How state-owned companies and digital inequality will change with the pandemic 
makes up some of the work of new Academy Research Fellows

By Anu Haapala  

“Should a state-owned 
company maintain a man-

ufacturing capacity that 
is not worth maintaining 

under normal circum-
stances?”

“Older people have not 
necessarily lost track, 

and not all young adults 
are digital natives” 
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Academy Professor Samuel Kaski was 
appointed to the Finnish government’s Re-
search and Innovation Council. The new 
council was elected on October 10.

The Finnish Center for Artificial Intelli-
gence FCAI, directed by Kaski, announced 
that it is pleased that Finland sees the im-
portance of artificial intelligence and that 
the Finnish government displays trust in 
knowledge and research in general.

The Research and Innovation Council is 
an advisory body chaired by Prime Minis-
ter that addresses issues relating to the de-
velopment of research and innovation pol-
icy that supports wellbeing, growth, and 
competitiveness.

Lauri Malmi, Professor of Computer Science, received the international-
ly prestigious SIGCSE Award for Outstanding Contribution to Computer 
Science Education. This annual award started in 1981, and Edsger Dijkstra 
from the Netherlands and Donald Knuth from the USA, both world-famous 
computer scientists, are among previous receivers of the same award.

‘This is a great honor, as this award has been previously given to some of 
the most famous researchers in computer science,’ says Professor Malmi.

The SIGCSE Award for Outstanding Contribution to Computer Science 
Education honors an individual or group in recognition of a significant con-
tribution to computer science education. Their contribution may take many 
forms, such as innovating teaching methods, textbook authorship, or devel-
opment of new teaching tools. The contribution should have had long last-
ing impact on, and made a significant difference in, computing education.

Malmi receives the award for his leadership in building the international 
computing education research community, and raising the profile and qual-
ity of computing education research and research training.

‘I have contributed in many ways to the development of the research field 
and helped to improve the quality of research. Researchers in this area have 
published a myriad of papers that present new teaching innovations and 
their experience of those innovations, but we also need in-depth theoretical 
understanding of learning models and processes, and strong empirical evi-
dence that supports those models and processes.’

Malmi also thanks his colleagues and research group for their work and 
support. ‘Naturally, I haven’t been here alone; I’ve been surrounded by 
a group of colleagues and many talented doctoral candidates who have 
showed deep interest in the quality of teaching and related research.’

According to Malmi, the 17 doctoral dissertations that have been complet-
ed in the LeTech research group so far have been interesting and motivating 
part of his work.

Professor Lauri Malmi receives prestigious, 
international award for his significant 
contribution to computer science education

Professor Samuel Kaski 
selected to the Finnish 
government’s Research 
and Innovation Council
Awards & Nominations, published: 11.10.2019

Awards & Nominations, published:  22.11.2019
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The U.S. News ranked Aalto Uni-
versity the third best European uni-
versity in Computer Science in the 
Best Global Universities ranking. The 
Swiss Federal Institute of Technology 
Zürich and University College London 
were the only European universities 
that succeeded better than Aalto Uni-
versity.

In the whole world, Aalto Universi-
ty’s ranking in Computer Science is 
33. The Tsinghua University in Beijing 
was ranked the world’s best university 
in Computer Science. A year ago, the 
ranking of Aalto University Depart-
ment of Computer Science was #7 in 
Europe and #43 in the whole world.

Among the Finnish universities of-
fering Computer Science education, 
Aalto’s ranking was by far the highest. 
The ranking of the University of Oulu 
was the second highest in Finland, 
with the global ranking #113 and the 
European ranking #30.

The U.S. News Ranking 2020 was 
published on October 22. The Best 
Global Universities rankings are 
based on Web of Science data and In-
Cites metrics. According to the U.S. 
News, their methodology weighs fac-
tors that measure a university’s global 
and regional research reputation and 
academic research performance.

For the overall rankings, this in-
cludes bibliometric indicators such 
as publications, citations and inter-
national collaboration. Each subject 
ranking has its own methodology 
based on academic research perfor-
mance and reputation in that specific 
area.

Rankings,  published: 4.11.2019

Aalto University 
ranked third best 
European university 
in Computer Science

20 years of HIIT: ‘A track record of outstanding 
research and success in project funding’
Rankings,  published: 15.11.2019

In November 2019, the Helsinki Institute for Information Technology celebrated 
its 20 years anniversary. The Helsinki Institute for Information Technology HIIT 
is a joint research institute of Aalto University and the University of Helsinki for 
basic and applied research on information technology.

In the celebrations, the past and present HIIT directors gave a retrospect of in-
formation technology research during the past 20 years and envisioned what the 
future will bring.

Aalto University President Ilkka Niemelä reminded that HIIT is an important 
link between IT industry and universities. He emphasized that HIIT has always 
had a multidisciplinary take on research and mentioned, that many research proj-
ects have been carried out together with e.g. sociologists and lawyers. ‘HIIT has a 
track record of outstanding research and success in project funding, and I hope to 
see equally impressive results during its next 20 years.’

The rector of the University of Helsinki Jari Niemelä emphasized the impor-
tance of collaboration of the two universities, for which HIIT was founded in the 
first place. ‘Aalto University is our main partner in cooperation. Together we are 
stronger in international competition.’

Professor Martti Mäntylä, the first director of HIIT reminded the audience 
that HIIT was founded at a time when ICT sector started to rapidly grow. ‘We 
needed to create bigger units in order to attract international talents. Those were 
fun times!’

During the early years, HIIT wanted to strengthen the computer science re-
search carried out at the University of Helsinki and enhance linking theory with 
practice. ‘HIIT also increased mobility between the two collaborating universi-
ties,’ said Heikki Mannila, President of the Academy of Finland.  

Professor emeritus Esko Ukkonen led HIIT from 2004 to 2008. ‘HIIT has been 
an intensive research environment and acted as a professor school of a kind. Now 
it is a platform for independent research programmes. During the past 20 years, 
we have experienced changes both in universities and their funding and also in the 
industry. The research carried out in our field is now more important than ever.’

‘If we put our resources together we will do better in the international competi-
tion’ was the idea behind HIIT, according to Professor Petri Myllymäki, current 
HIIT director. He pointed out that organisations do not produce results, people do. 
‘HIIT is a competence centre but it is also a community in the metropolitan area, 
and its success has been brought on by its people.’
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Janne Lindqvist, Associate Professor, was the first re-
search scientist in Finland to receive the Mozilla Foundation’s 
international research grant. Unlike most traditional research 
grants, the Mozilla Foundation awards researchers with unre-
stricted gifts, which makes them highly competitive. The Mo-
zilla Foundation provides research grants to universities, labs 
and research-focused registered non-profits.

Lindqvist received funding for a project in which research-
ers aim to understand user experience of people who stream 
videos online. At Rutgers University where he worked be-
fore Aalto his research group noticed that nearly all methods 
used to evaluate video streaming were based on the outdated 
assumption according to which people watch videos in one 
place and on a big screen.

However, these days a large number of videos are viewed on 
a mobile device, using a wireless or mobile data connection. 
‘A lot of research has been conducted with short video clips. 
Statistics show, however, that when we use mobile devices for 
viewing videos, the length of clips is much longer than in those 
previous studies. We are interested in how the user experience 
differs when people stream videos using a mobile device and 
how the wireless connection influences the video quality in 
comparison to a fixed network,’ Professor Lindqvist explains.

Societal impact plays a role
Lindqvist points out that wireless internet connections al-

ways come with some types of issues. Globally, the Finnish 
well-functioning, fast, and unlimited mobile data connections 
are unusual. Lindqvist is interested in how user experience 
can be improved when the internet connection comes with 
limitations. ‘Finding out these sorts of things may have an im-
pact on education or any other field in which viewing videos 
may be beneficial.’

Such a societal impact plays an important role when the Mo-
zilla Foundation makes research grant decisions. As the de-
veloper of Firefox browser, it is also interested in how viewing 
experience can be improved when the user is watching a video 
in the browser.

Lindqvist’s research group has studied how issues in the on-
line traffic influence the video quality and user experience. 
The group did this by creating an online environment with 
artificial but realistic network errors. Then, the participants 
were asked to evaluate the impact of the resulting video im-
pairments.

This time, the researchers want to take their research from 
the lab to the real world and the internet. They are going to 
collect data from an internet browser and ask participants to 
evaluate their user experience.

Janne Lindqvist is the first person 
in Finland to receive a Mozilla 
Research Grant – supports making 
the internet a better place
Funding News, published: 23.1.2020
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Five MSc students awarded 
for health-related theses

The Life Science Technologies Master’s Program at Aalto 
University awarded five master’s students for their excel-
lent dissertations completed in academic year 2018–2019. 
The winners were announced in September 2019.

According to Associate Professor Alexander Frey, Vice 
Director of the master’s program, the results produced in 
the awarded research projects were of very high quality and 
they will affect future research in the relevant fields.

The thesis award amounts to 500 euros per student. Alko 
donated money for the awards to support development of 
health and well-being technology. With the help of this do-
nation, Life Science Technologies program will award stu-
dents for their excellent theses for three years.

Alko’s donation links to The Polytech Sobriety Associa-
tion’s humorous attempt from last year to empty the Alko 
shop in Otaniemi. Due to this attempt, a client of Alko con-
tacted the company and asked whether Alko could sponsor 
life science technology master’s students. Alko saw this ini-
tiative as a very positive one because one of its most import-
ant roles in the society is to promote responsible alcohol 
use. ‘We are very happy about the donation by Alko, which 
helps Aalto University in recognizing student achievement 
and excellence in the field of Life Science Technologies,’ 
says professor Juho Rousu, director of the programme. 

The Master’s Thesis Award is an incentive for students to 
write outstanding theses in the field of life science technol-
ogies and well-being as well as to highlight their findings to 
the society. The theses are evaluated based on a two-stage 
selection process, and fellow students from the program’s 
committee select the award winners.

The nominated awardees and the titles of their thesis are:

Henriikka Vekuri.  Patient induced pluripotent stem 
cell-derived neurons as a model for a mitochondrial en-
cephalopathy.

Roni Hytönen. Dual-energy computed tomography in ra-
diation treatment planning.

Pauliina Hirvi. Generating head models for diffuse opti-
cal tomography of the child brain.

Iris Hakaste. Förster resonance energy transfer analysis 
of a dynamic DNA origami nanocapsule.

Heli Julkunen. Predictive modeling of anticancer effica-
cy of drug combinations using factorization machines.

The Academy of Finland has granted funding for projects 
within the ICT 2023 programme. A total of EUR 3.5 million 
was granted to 12 Aalto University researchers. The total 
sum of funding applied was EUR 45.7 million and the fund-
ing granted amounts to EUR 9.25 million. Aalto’s share of 
the funding granted came to 38 percent.

The research, development and innovation programme 
ICT 2023 is jointly coordinated and funded by the Academy 
of Finland and Business Finland. The aim of the programme 
is to further improve scientific expertise in computer sci-
ence and to promote the extensive application of ICT.

The funded projects belong to three thematic calls and 
Aalto researchers received funding within all of them.

Innovation, Business and Sustainability in and with 
Software

Projects SASSE (Matti Rossi) and CryptoProSAT (Chris 
Brzuska)

 
Autonomous Everything
Projects REPEAT (Juho Kannala), ULTRA (Riku Jänt-

ti, Claudio Roncoli), B-REAL (leader Ville Kyrki, Sam-
uel Kaski, Harri Lähdesmäki), and Antti Oulasvirta’s 
and Quan Zhou’s research projects

 
Programmable World and Advanced Software Tech-

niques
Projects FIT (Samuel Kaski) and PARADIST (leader 

Simo Särkkä, Jukka Suomela).
 

FIT project studies the Internet of Things
Academy Professor Samuel Kaski from Aalto University 

forms a research consortium with Professor Pan Hui from 
the University of Helsinki and Associate Professor Ant-
ti Honkela from the University of Helsinki. Their aim is to 
resolve key challenges of the Internet of Things (IoT). The 
objective is to provide an easy-to-use modelling framework 
that is scalable, enables the use of powerful probabilistic 
models to account for complex dependencies in the data, 
and has a strong, built-in privacy protection. The solution 
is to be demonstrated with prototype applications on an 
IoT platform. The currently ongoing revolution in machine 
learning and artificial intelligence is largely driven by the 
wide availability of data. The rapidly developing IoT is inti-
mately connected to this process: advanced machine learn-
ing methods improve IoT, which drives further progress by 
providing large amounts of new data.  The project is a part 
of the Academy flagship Finnish Center for Artificial Intel-
ligence, led by Samuel Kaski.

Aalto receives EUR 3.5 million 
funding for ICT research

Funding News, published: 6.9.2019 Awards & Nominations, published: 6.9.2019
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A research internship abroad comes 
with many benefits, both profession-
ally and personally. Jane Douat, Luc 
Motteand and Antoine Moulin from 
Télecom Paris – one of the world’s 
best institutions teaching computer 
science – spent their summer at Aal-
to University doing a research intern-
ship.

Moulin, Douat, and Motte have all 
studied applied mathematics and ma-
chine learning, among other subjects. 
Moulin and Douat have one year of 
their master’s studies left, whereas 
Motte will graduate after his final in-
ternship, two months of which he did 
at Aalto.

During the summer, Moulin and 
Motte worked on algorithms, trying to 
understand how existing algorithms 
work and how to improve them. Douat 
worked on two different research 
projects. In both of them, experiments 
were designed to test how existing 
methods work on datasets and the re-
sults of these experiments were com-
pared to those achieved by using more 
common methods.

Aalto has a long history together with 
Télecom Paris and with the research 
group of  Professor Florence D’ Al-
ché-Buc in particular, says Professor 
Juho Rousu who supervised all three 
interns this summer. Students at Téle-

com can come to study or do their in-
ternship or master’s thesis at Aalto, 
and similarly, students at Aalto can do 
a part of their studies at Télecom.

In the best-case scenario, even doc-
toral studies in which the doctoral 
student has one supervisor at both 
universities are an option. Motte’s re-

search was supervised by both Rousu 
and D’ Alché-Buc and their aim is to 
continue his work in doctoral studies. 
Both professors will work as Motte’s 
supervisors.

‘Télecom is one of the best Europe-
an institutions in machine learning. 
Collaboration with top-level partners 
is a win-win situation to both parties. 
Together we can conduct research of 
higher quality,’ says Rousu.

Enriching experiences
Télecom is an interesting exchange 

destination to Aalto computer science 

students. Antoine Moulin says that at 
Télecom, students can study computer 
science and applied mathematics, but 
the course catalogue covers also other 
subjects, such as economy, philoso-
phy, and even personal development. 
‘It’s not only about studying computer 
science but there’s also a possibility to 
earn some broader knowledge.’

According to him, Télecom is a very 
international institution where ex-
change students can meet people 
from all around the world. Students 
can take part in many extracurricular 
activities, such as French or English 
theatre, a music association, and as-
sociations focusing on sustainable de-
velopment or entrepreneurship.

Changing environment from Paris to 
Helsinki was an enriching experience 
to Moulin as it allowed him to learn a 
new culture and a new city as well as 
to improve his English skills. ‘Person-
ally, I learned a lot because this was my 
first research experience and also my 
first international experience.’

Luc Motte and Jane Douat were hap-
py with the good working conditions 
and the fact that everything was well 
organized and worked out as prom-
ised. ‘There’s a great work-life bal-
ance. It seems important in Finnish 
companies, in general, to take care of 
employees,’ says Douat.

Thanks to the balance between work 
and personal life, the three research 
interns found time to enjoy the sum-
mer months as well. They all liked the 
nature and water that is present ‘ev-
erywhere.’ One of the most memorable 
events was Kallio Block Party, a free 
music festival organized every August 
in the streets of the vibrant Kallio area 
in Helsinki. ‘I also loved saunas and 
jumping into the sea’ adds Douat.

Studies, published: 30.8.2019

Summer internship in Finland: research experience, great 
work-life balance, and dips in the sea
Three master’s students from Paris spent their summer in Helsinki working as re-
search interns. Aalto University has a long history together with Télecom Paris, one of 
the best European institutions in machine learning.

By Anu Haapala, 
Photo Matti Ahlgren

“Collaboration with 
top-level partners is a 

win-win situation to both 
parties. Together we can 

conduct research of higher 
quality”
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What does a 16-year-old upper sec-
ondary school student do when she be-
comes a professor at Aalto University? 
This is something we found out on Oc-
tober 11, International Day of the Girl, 
when a student group from Otaniemi 
Upper Secondary School stepped into 
the shoes of Risto Sarvas’s, a Profes-
sor of Practice.

Sarvas is the Director of the Infor-
mation Networks Programme and 
influencing teaching and public dis-
cussions about technology’s role in 
society is an important part of his 
job. This initiative gave this power to 
first-year students at upper secondary 
school for one day.

During the Day of the Girl, the stu-
dent group spoke to information net-
works students in their guild room; 
had lunch together with Jouko Lamp-
inen, the School of Science Dean; and 
gave speeches at Science Center Heu-
reka’s event for comprehensive school 
pupils.

For Aalto University, this is one op-
portunity to make technology field 
more familiar to young people and 
girls and young women in particular.

Girls feel pressure on social 
media

The Otaniemi Upper Secondary 
School students prepared for the day 
in small groups together with Sarvas 
and Ulla Helenius-Aro, a literature 
and Finnish language teacher. During 
their preparations, they spoke about 
how girls’  life looks like these days.

Technology and societal themes 
were at the core of the speeches the 
students gave on the Day of the Girl, 
but each small group got to decide 
what exactly they want to bring up. 
Ella Kimanen and Lumi Borgers, 
two of the students taking part, want-
ed to focus on social media because it 
strongly influences the lives of young 
people – whether one likes it or not.

‘Social media treats girls, boys and 
different kinds of people in different 
ways. How people behave in the so-
cial media differs from how they act in 
school, for instance” says Kimanen.

They point out that on social media, 
people can say anything they want to 
anyone they want. Girls in particu-
lar feel the pressure to act and look a 
certain way. According to Kimanen, 

‘In the real life, nobody comes to judge 
you and say that you look horrible to-
day. But in the social media, that’s 
something you can say.’

Borgers hopes that her group’s 
speech shows what it feels like for 
young people.

Diversity is important for 
the technology field

Siiri Niemi, also a student at Ota-
niemi Upper Secondary School, want-

ed to talk about equality. ‘Even though 
people often say that in Finland every-
thing’s already fine, social standards 
and stereotypes are still really strong,’ 
Niemi says.

Stereotypes and different ways of 
treating people have for its part influ-
ence on, for example, decisions about 
where and what one decides to study.

The field of technology is still very 
male-dominated. In Finland, about 
70% of technology students are male, 
and among computer science stu-
dents, the proportion is as a high as 
80%.

According to Risto Sarvas, in many 
fields having technical skills means 
that one can also hold more power. If 
mainly men have this kind of knowl-
edge and skills, the power distributes 
unequally between men and women. 
That is why it is important to ensure 
that a more diverse group of people 
holds this type of knowledge and ex-
pertise.

Diversity is also a key factor in devel-
oping new technologies. Sarvas thinks 
that ‘It breaks ossified attitudes and 
blows away dusty stereotypes.’

Siiri Niemi wishes that upper sec-
ondary school students would receive 
more information about different 
kinds of study options. According to 
her, every student in her school knows 
about medical school, law school, and 
business school, but it would be im-
portant to hear about all other avail-
able options, too, and get more advice 
on how to prepare for future work life. 
‘We have been told that about a half of 
us will end up in professions that ha-
ven’t even been invented yet,’ remarks 
Niemi.

Studies, published: 11.10.2019

Upper secondary school students become professors on 
Day of the Girl
An initiative between Aalto University and Otaniemi Upper Secondary School gives 
students the possibility to draw attention to technology- and society-related topics 
that they see as important.

By Anu Haapala, 
Photo Matti Ahlgren

“Social media treats girls, 
boys and different kinds of 

people in different ways”
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The three-day plenary meeting of 
the Research Data Alliance (RDA) 
brought 620 experts of different fields 
to discuss Open Data and practic-
es related to it. The central theme of 
the conference was how Open Data 
changes the way we work and make 
decisions as well as how data can ful-
fil all the expectations set to it. At the 
outset, the organisers expected about 
500 participants to the plenary, but 
this target was by far exceeded.

This was the first time the RDA Ple-
nary Meeting was organised in Fin-
land. The event was organised jointly 
by the CSC – IT Center for Science 
Ltd, Aalto University, the University 
of Helsinki, the Finnish Meteorolog-
ical Institute, the Federation of Finn-
ish Learned Societies, and the RDA 
Europe 4.0 project. The organisers on 
the Aalto University side were Profes-
sor Pekka Orponen; Ella Bingham, 
the Head of Research Services; and 
Anne Sunikka, the Head of Open Sci-
ence and ACRIS, together with their 
support teams.

‘Currently, one important theme in 
the RDA plenary workgroups is how 
to bring good data management prac-
tices to the everyday research culture 
through accessible services, research-
er education and support, and merit 
recognition policies,’ said Professor 
Orponen.

At the conference, he was particu-
larly interested in a research fund-
ing agencies’ group session on how to 
compile an overview of the status of 
open data collections in their area by 
using, for instance, computerised data 
management plans.

Another session he found interest-
ing was organised by a group working 
on  indicators for assessing a dataset’s 
compliance with the FAIR data princi-
ples. The abbreviation comes from the 
words findable, accessible, interoper-
able, and reusable, and the FAIR prin-
ciples provide a “gold standard” on the 
quality of open data management .

Education plays a key role
Pilvi Torsti (State Secretary at the 

Ministry of Economic Affairs and 
Employment), Alexander Törnroth 
(leader at Finland’s AI Accelerator 
initiative), Eva Mendez (Chair of 
EC’s European Open Science Policy 
Platform advisory board), and George 
Strawn (Director of the Board on 
Research Data and Information at 
the National Academies of Scienc-
es, Engineering, and Medicine in the 
US) were the panelists at the plenary 
meeting’s panel.

Torsti said that data changes the 
world because currently humans cre-
ate more data than before; we have 
plenty of storage capacity for it, and 
different kinds of tools that can be 
used to analyse it. Törnroth pointed 
out that companies have increasing 
expertise in terms of how they can 
make use of data.

However, a big problem is the bad 
quality of data. Torsti used a water 
metaphor: in some situations, data – 
like water – can be useless, but when it 
is used for the right purpose, and at the 
right moment, it can be very useful.

The panellists reminded their audi-
ence of one focal quality of data; data 
can be shared with others, and open 
access does not mean that the data 

owner would need to give up their own 
data.

Torsti also brought up the role of ed-
ucation in changing the world. Eva 
Mendez said that she agrees with her 
and reminded her audience that being 
a digital native does not mean that you 
are fluent with technology – as access 
to books does not mean that a little 
child can read.

EU invests in data-
driven research

The speakers of the opening session 
on Wednesday were Andreas Veispak 
(Head of Unit eInfrastructure and Sci-
ence Cloud, EC DG CNECT), Hilary 
Hanahoe (RDA Secretary General), 
Heikki Mannila (President, Acade-
my of Finland), and Tuuli Toivonen 
(Associate Professor, University of 
Helsinki).

Veispak spoke about priorities in the 
development of the European Digi-
tal Single Market. He mentioned that 
the EuroHPC project and the LUMI 
supercomputer are good examples of 
public investments that significantly 
support European digitalisation.

EuroHPC creates new opportunities 
for developing skills, conducting top 
research, and developing data-driven 
business. Veispak said that transpar-
ency and the rule of law are Europe’s 
strengths.

The EU invests in data-driven re-
search also through the European 
Open Science Cloud (EOSC), an am-
bitious programme of the EU to pro-
vide a virtual environment with open 
and seamless services for storage, 
management, analysis and re-use of 
research data, across borders and sci-
entific disciplines by federating exist-
ing scientific data infrastructures. It is 
currently dispersed across disciplines 
and the EU member states.

Events & Conferences, published: 30.10.2019

How Open Data changes the world? Conference gathered 
over 600 people to discuss this topic in Otaniemi
RDA Plenary Meeting participants discussed how data changes the world.

By Anu Haapala, 
Photo Matti Ahlgren

Plenary speaker Hillary 
Hanahoe, RDA Secretary
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GAN-mirror by Andrzej Pisarek and Prof. Jaakko Lehtinen

Photo: Matti Ahlgren



Computer Science News

67

The technology company Huawei 
and information security company 
F-Secure have continued supporting 
The Helsinki-Aalto Centre for Infor-
mation Security (HAIC) in 2020 by 
making a donation to HAIC. HAIC is a 
joint initiative by Aalto University and 
the University of Helsinki, established 
in 2016, that aims to ensure excellence 
in the Finnish information security 
research and education.

According to Mikko Terho, VP Tech-
nology Planning and Site Manager 
from Huawei Technologies Oy (Fin-
land), Aalto University and the Uni-
versity of Helsinki have been doing 
well in producing qualified security 
experts, which is important to sustain 
research and development in the field 
of platform and cloud security. ‘HAIC 
programme essentially is a key en-
abler to achieve this goal.’

F-Secure has sponsored HAIC for 
three years and Huawei for two years, 
supporting the master-level students 
studying information security. ‘Hua-
wei has seen the collaboration mutu-
ally beneficial. It has also enabled bet-
ter recruitments for Huawei. We have 
also hosted several good interns and 
thesis workers, which has strength-
ened and supported our in-house 
knowledge in several topics,’ Terho 
continued.

Jyrki Tulokas, CTO at F-Secure, said 
that F-Secure continues supporting 
the HAIC initiative and also providing 
Master’s thesis work and internship 
opportunities for security students, 
as it recognizes the growing need for 
top-notch skills in cyber security at 
the company and in Finland. ‘Collab-
oration with HAIC is an integral part 
of our joint research and education ac-
tivities with Aalto University and the 
University of Helsinki, which we hope 
to expand further in the coming years,’ 
Tulokas stated.

Professor N. Asokan, the founding 
director of HAIC who stepped down 
from his position in 2019, mentioned 

that supporting student scholarships 
through gifts is a relatively new con-
cept in Finland. ‘I am gratified that 
our industry partners like Huawei and 
F-Secure have consistently supported 
HAIC from its inception,’ he says.

Professor N. Asokan pointed out 
that the higher education landscape is 
changing around the world. He thinks 
we need more industry partners in 
Finland to step up with this kind of 
support to ensure that Finland contin-
ues its track record of producing top-
notch information security experts.

‘I am grateful for Huawei and F-Se-
cure for the continued support for 
computer science education in Fin-
land. I am also honoured to contin-
ue the legacy of N. Asokan and move 
HAIC to a new decade when I start at 
Aalto in January 2020,’ said Professor 
Janne Lindqvist, the current director 
of HAIC.

The donations go towards scholar-
ships for Master’s students, the goal 
of which is to attract the best interna-
tional candidates to the area of infor-
mation security that has an acute and 
growing need for new professionals. In 
2020, HAIC will offer scholarships for 
several new students whose earlier ac-
ademic success shows great promise.

The scholars receive generous fi-
nancial aid in the form of a living cost 
scholarship, and a tuition fee waiv-
er if they come from outside the EU/
EEA. The scholars need to be admit-
ted in either the Security and Cloud 
Computing majorat Aalto Universi-
ty’s Master’s Programme in Comput-
er, Communication and Information 
Sciences or SECCLO – Master’s Pro-
gramme in Security and Cloud Com-
puting (Erasmus Mundus).

Studies, published: 19.12.2019

Huawei and F-Secure donate to Aalto 
information security students - attracts 
excellent students to Finland

By Anu Haapala
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By Anu Haapala 

Online events, outdoor activities, and sense 
of community – this is how computer science 
and ‘info’ students will celebrate Wappu

Aleksi Lallukka, computer science student and publicist of Tietokilta:
‘In Wappu 2020, I am going to follow virtual events and stay in touch with my 

friends and people close to me; I may even travel to a cabin. I would have never 
thought of spending Wappu as a student anywhere else but in Otaniemi, but we’re 
living in extraordinary times.

Events that I won’t miss include Fuksispeksit, the May Day Madness, and put-
ting on the cap, which will top off the evening of 30 April. I’m pretty sure that I 
will also take part in some type of a May 1 picnic. Tietokilta won’t have any special 
events of its own, but I believe that members can get into the festive spirit by vis-
iting the remote guild room.

Walpurgis Night is a holiday on which we celebrate sense of community and to-
getherness, so the best way to get into the spirit is to stay in contact with others, in 
one way or another. You can have fun also remotely, and as one cliché says, Wappu 
is a state of mind. My concrete tips are to listen to the Radiodiodi spring radio and 
check out the versatile selection of Wappu events by OUBS Live. I believe they will 
help to lift your mood.’

‘This year I will put my cap on physically alone at home, but mentally together 
with everyone else’

Atte Makkonen, information networks student and publicist of Athene 
Guild:

‘The Walpurgis celebrations of Athene include all kinds of events, even though 
this year Wappu will be different than all of those that have taken place in previous 
years. Many events will still take place, but they have been adapted so that they can 
be organized online.

We started the Wappu of Athene by publishing the traditional Wappukukka, a 
virtual Wappu calendar. On each April day, we publish something new with the 
aim to cheer people at Athene and Aalto up. Also, the traditional Wappukukka 
Qkkachat helped to create the festive spirit on Monday before May 1; this was a 
24-hour-long chat program that took place online. Members of Athene have also 
held their remote sittnings, and on the last week of April, we will participate to-
gether in many events, such as the virtual Crowning of Havis Amanda.

This Wappu, I will be staring at my computer screen a lot, and in order to keep 
some balance, we should remember to go outdoors as well and enjoy the amazing 
spring weather! I’m going to eat Vappu food, wear clothes that are associated with 
Vappu, and decorate my apartment accordingly. These little things help to get into 
the right mood.

This year, I will put my cap on physically alone at home, but mentally together 
with everyone else. Even though this Vappu will be different than any previous 
Vappu, I believe it will be a memorable one!’

“This year I will put my cap on physically 
alone at home, but mentally together with 

everyone else”
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The finals of the Finnish Olympiad in In-
formatics 2020 took place at Aalto Univer-
sity on Sunday February 9. Roope Salmi, 
a student at Otaniemi Upper Secondary 
School, won the competition. He has per-
formed well at the Olympiad also in the 
previous years. Henrik Aalto from Munk-
kiniemi School came in second and Unto 
Karila from Tapiola Upper Secondary 
School came third in the competition.

The best three competitors received mon-
etary awards, whereas the top ten compet-
itors can directly apply to study technolo-
gy or a mathematical or scientific field at 
several Finnish universities. The Finnish 
team for the international programming 
contests, the Baltic Olympiad in Informat-
ics (BOI) and the International Olympiad 
in Informatics (IOI), will be formed of the 
Finnish Olympiad contests.

Jukka Suomela, Assistant Professor at 
Aalto University Department of Comput-
er Science, has been one of the organizers 
for this event for years. This year, he took 
responsibility of arranging the event to-
gether with Heikki Hyyrö from Tampere 
University, Antti Laaksonen from the Uni-
versity of Helsinki, and several volunteers, 
some of whom are students at Aalto.

Suomela noted that universities highly 
value successful participation in program-
ming contests because making contest 
assignments develops not only one’s pro-
gramming but also their mathematical and 
logical reasoning skills. ‘These days, all of 
those skills are helpful in technology and 
science.’

Successful participation in the contest is 
a great starting point for university stud-
ies, and eventually also for a career as a top 
coder in the software industry or as a theo-
retical computer scientist in the academia. 
‘Good performance in the contest looks 
good on CV and helps to stand out,’ Suome-
la summed up.

The Finnish Olympiad in Informatics 
is intended for all comprehensive school 
and upper secondary school students who 
know how to program.

Studies,  published: 13.2.2020

Young programmers 
competed at Aalto – 
competitions help improve 
one’s programming skills 
and can even open the 
doors to university

All of us are exposed to 
information manipulation 
- Welcome to follow 
open lectures and 
learn what that means

Studies,  published: 6.3.2020

The lecturers of the Degree Programme 
in Information Networks organized the 
course on information manipulation 
(‘Manipulaation perusteet informaa-
tioverkostoissa’) for the first time in 
spring 2019 when it also ended up in the 
Finnish news. This year’s course was de-
signed together with National Defence 
University, and the lecturer in charge 
Vesa Kantola and professor of practice 
Risto Sarvas wanted to welcome ev-
eryone to follow the open lectures. Even 
though the course was taught in Finnish, 
some guest lectures were given in En-
glish.

‘The only effective way to fight against 
informational influence is to have as 
broad general knowledge as possible and 
think critically about things happening 
around us and the sources we receive in-
formation from. Our aim at this course is 
to create and develop such critical think-
ing together,’ said Vesa Kantola.

According to Risto Sarvas, the course 
is important because informational in-
fluence reaches the whole society from 
the civil service to individual citizens. 
‘How we are influenced as a state, often 
happens through our citizens. Unlike the 
traditional cyber-attacks online, infor-
mational influence is an everyday thing 
and we don’t necessarily even notice it.’

Those parties that want to influence 
average people use the same digital chan-
nels in which we spend time and read the 
news every day. ‘That is why it’s extreme-
ly important that all of us understand the 
tools, channels and methods of informa-
tion manipulation. We cannot technical-
ly prevent malicious information ma-
nipulation, so the only effective way is to 
make sure that people are aware of it and 
understand what happens around them,’ 
Sarvas continues.

The list of guest speakers was impres-
sive with names such as Jessikka Aro, 
a well-known journalist and author, and 
Mikko Hyppönen, an information se-
curity expert from F-Secure. 
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How ecological is AI? How can you 
compose with a neural network? 
Come to AI exhibition to find out!

Helsinki and FCAI will 
host a new ELLIS unit 
for top AI research
Research,  published:11.12.2019

Finnish Center for Artificial Intel-
ligence FCAI will host one of the new 
European units of top AI research, as 
the European Laboratory for Learning 
and Intelligent Systems will establish 
one of its first units in Finland.

ELLIS is a pan-European effort ini-
tiated in 2018 to secure the excellence 
of European machine learning re-
search. It aims to ensure that Europe 
continues to be competitive with big 
economies, such as the US and China, 
and benefit from the newest findings 
of AI research. 

With the units, ELLIS wants to 
strengthen European AI research and 
collaboration between European re-
searchers.

The unit will be founded in Aalto 
University and the University of Hel-
sinki and hosted by the Finnish Center 
for Artificial Intelligence FCAI. Sam-
uel Kaski, the Director of FCAI and 
Academy Professor at Aalto Universi-
ty, sees this as an excellent opportuni-
ty to boost basic AI research, which is 
the basis of all AI-related applications 
and impact. ‘Finland is very strong in 
AI research, and this new status is one 
indication of that.’

Professor Kaski believes that the EL-
LIS unit helps Finland to maintain its 
position as an attractive destination 
for top-level international research-
ers. It also gives current AI research-
ers in Finland more reasons to stay.

ELLIS aims to offer European re-
searchers outstanding opportunities 
to carry out their research in Europe, 
and to nurture the next generation of 
young researchers in the important 
field of AI. All ELLIS units will ar-
range visits and events as well as pro-
vide funding for doctoral students in 
the ELLIS PhD programme.

The other cities selected to host a 
unit are Alicante, Amsterdam, Co-
penhagen, Darmstadt, Delft, Freiburg, 
Linz, Lausanne, Leuven, Oxford, 
Prague, Saarbrücken, Tel Aviv, Tübin-
gen, Vienna, and Zürich.

Aalto Digi Platform and FCAI hosted a science and art exhibi-
tion that took its visitors to a journey in the world of Artificial In-
telligence. The Connecting the Dots exhibition, which took place 
at Aalto University’s campus, aimed to increase our understand-
ing about the history of AI, the current state of art, and what the 
future holds.

‘AI is already part of our everyday life, but what we can do with it 
and how it works is still quite a mystery to most people. With this 
exhibition, we hope to give answers to questions they may have,’ 
said Saara Halmetoja, the exhibition coordinator from Aalto 
Digi Platform.

The exhibition was suitable for people of all ages. Visitors could 
step into a sound environment in which they can control the sur-
rounding voices with their movements; compete against AI in a 
music game; and compose together with a neural network, among 
other activities.

The exhibition dived into the core of AI research. Visitors saw 
how a machine learns to classify and predict things, as well as 
how it forms sounds, pictures, text, and molecules. The exhibition 
presented robotics and showed how AI adapts to real-world situ-
ations.

Connecting the Dots discussed the history and ecological as-
pects of AI. While AI can help the clothing industry in getting rid 
of textile waste, artificial neural networks – mimicking human 
brain’s neural networks – consume enormous amounts of energy.

The exhibition brought together the diverse fields of Aalto Uni-
versity from natural sciences, technology, and architecture to de-
sign and arts. The scientists, artists, and students behind the exhi-
bition come from diverse backgrounds; some of them are ‘pure’ AI 
researchers, while others use AI tools in their scientific or artistic 
work.

According to Halmetoja, ‘if only certain types of people take part 
in discussions about AI, we will end up designing discriminatory 
technology. Therefore, we need to make sure that everyone in the 
society participates in these discussions.’
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