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Strengthening Chalmers’ expertise
and excellence in artificial intelligence
Chalmers AI Research Centre aims to achieve a unique and widely recognised expertise at Chalmers;
of AI used in research, education and for societal impact.

O

ur society is currently undergoing a technological revo
lution. Spurred by the availability of large datasets,
novel algorithms and increasingly powerful computa
tional resources, artificial intelligence (AI) is becoming a
dominant approach in many research, technical and business
areas; indeed, it is starting to transform the way our society
operates. Chalmers is actively contributing to this trans
formation, through its major involvement in societal challenges
and excellence in research.

By establishing Chalmers AI Research Centre (CHAIR),
Chalmers and the Chalmers Foundation have defined the goal
of significantly excelling in research and education relating to
AI. To achieve this goal, CHAIR aims to strengthen basic AI
research and establish applied research activities in selected
strategic areas. It will also coordinate AI-related activities at
Chalmers and support educational activities, in cooperation
with Chalmers education organisation.

168

101

Chalmers researchers

scientific publications

publishing AI-related publications in 2019

in the area of AI, or applying AI,
published by Chalmers researchers in 2019

26

7

41

events

projects

researchers

organised or supported
by CHAIR in 2019

funded
by CHAIR started in 2019

involved
in CHAIR projects in 2019

A complete list and explanation of the statistics appears in the appendix of this report.

“Chalmers already conducts outstanding research in AI, but
we need to further strengthen and coordinate our efforts. As a
consequence, we have taken an initiative to a new competence
centre in AI at Chalmers.
It will involve different departments, collaborating with industry,
academia and public sector in research in both applied and
foundational AI.”
STEFAN BENGTSSON, PRESIDENT AND CEO OF
CHALMERS UNIVERSITY OF TECHNOLOGY

www.chalmers.se/chair
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Centre Director’s summary

T

he first year at Chalmers AI Research Centre (CHAIR)
was characterised by a strong focus on AI at Chalmers.

Following a decision from the Chalmers Foundation to
support a strategic ten-year investment in AI at Chalmers,
CHAIR was founded and started 1st January 2019. The first
year of CHAIR’s operations has seen a strong emphasis on
startup activities. Chiefly, this has involved building the orga
nisation, rooting the Centre within the university and setting
up a platform for collaboration with external strategic part
ners.
CHAIR is organised as a virtual organisation, with a small
management team and a few working groups. Researchers be
come affiliated with CHAIR by obtaining funding for diffe
rent activities, mostly research projects.
We have defined three layers of priority research areas which
guide our efforts. These are: 1) Foundational AI, dealing with
basic AI research on neural networks and machine learning, 2)
AI enablers for complex systems, with specific requirements
for resources, reliability, security and safety, and 3) Applied
AI, focusing on application areas Transport, Health and Life
Science, plus IoT and smart networks.
Alongside strategic partners from industry and the public se
ctor, we have established the CHAIR Consortium, comprising
Chalmers and five Core Partners: CEVT, Ericsson AB, Sahl
grenska University Hospital, Volvo AB, and Volvo Car AB.
The Consortium has defined a collaborative model for com
mon research activities over the next five years, with the inten
tion of continuing the cooperation after this initial period.
CHAIR has also built up cooperations with other organisa
tions, programmes, and AI initiatives. Of particular importan
ce are: WASP (Wallenberg AI, Autonomous Systems and
Software Program), which contributes significantly to the
recruitment of researchers and PhD students within AI; AI
Innovation of Sweden, in which Chalmers is a co-founding
partner; and AI Competence for Sweden, an association of
seven universities led by Chalmers. We have also entered into
collaborations with a few other AI initiatives (in the form of

associate partners) and begun building connections with other
universities; specifically, the Nordic Five Tech universities
association which includes Chalmers, NTNU, DTU, KTH
and AALTO. Another importan
tactor in the CHAIR
network is the Fraunhofer-Chalmers Research Centre for In
dustrial Mathematics (FCC), which now receives its base fun
ding from Chalmers through the Centre.
We have organised a series of seminars with international
researchers, guest speakers and Chalmers researchers. Coope
ration with Chalmers Areas of Advance (AoAs) has started, in
particular, AoA Transport and CHAIR have funded five post
doc positions that will start in 2020. The Centre has also orga
nised a call for PhD projects within Foundational AI and AI
Enablers and has approved five PhD positions to start in 2020.
The Centre has funded several start-up projects, allowing for
the recruitment of six PhD students, one PostDoc researcher,
and an assistant professor. In addition, CHAIR and Genie
(Gender Initiative for Excellence) have co-funded a female
data-science research engineer. Finally, two p
 rojects in coope
ration with companies have started this year.
The plans for 2020 include several major activities including
the start of collaborative projects with Core Partners and the
start for the PhD students and postdocs who have been
recruited and the recruitment of a scientific leader. An impor
tant focus will be the establishment of continuous cooperation
with the departments and Chalmers Areas of Advance,
including common and integrated research projects and AI-
focused activities. The AI Ethics seminar series continues and
AI Talks has been launched (a series of inspiring lectures
hosting world-renowned experts in AI). We will extend our
cooperations with external partners and anticipate the addi
tion of one or two new Core partners to the CHAIR Consorti
um. We also expect an increase in AI-related scientific publi
cations and proposals submitted and approved for external
funding.
We’re looking forward to exciting times and breakthrough
achievements in the coming years.
Ivica Crnkovic, Director, Chalmers AI Research Centre
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Our vision
CHALMERS CONDUCTS WORLDCLASS RESEARCH AND EDUCATION
IN AI AND ITS APPLICATIONS

Goal

Strategy

To achieve unique AI expertise in research, education and
innovation, CHAIR will make Chalmers:

To achieve this goal, CHAIR will:
•

strengthen basic AI research,

•

an attractive place for world-class researchers in AI
and AI-related areas;

•

establish applied AI research within selected strategic
areas,

•

an attractive educational venue for Swedish and
international students in the area of AI and related
programmes;

•

establish strategic cooperation with industry and the
public sector in the area of applied AI,

•

a natural, attractive cooperation partner for Swedish
and international industry and the public sector;

•

coordinate AI-related activities at Chalmers,

•

cooperate with Chalmers to support its AI-related
educational activities.

•

a hub of expertise in AI and related areas within
selected research and business domains.

AI ethics research and practice, innovation and a focus on
gender balance, will be integrated in all activities.

RESEARCH
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Research directions
Chalmers AI Research Centre aims to advance a unique AI excellence profile for Chalmers. This will be
reached by focusing on AI areas in which Chalmers researchers are achieving superior levels of excel
lence and which are relevant to industrial partners and important to modern society.
This covers three levels of AI research:

The three initially prioritised areas are:
• transport,

AI FOUNDATION

Fundamental research in advanced topics in the areas of
machine learning, data science, computer vision, communica
tion, control and processing, and software-based AI solu
tions.
AI-ENABLERS

Research related to the specificity of AI-based systems and
software that makes their development and performance
feasible, reliable and efficient. This includes AI security and
safety, software and AI engineering and the effective use of
computational resources.
APPLIED AI

Elected application domains that use AI. Chalmers AI Rese
arch Centre (CHAIR) is focusing on domains in which Chal
mers has strong expertise and which are most relevant to
Chalmers’ industrial partners and the public sector.

• life science and health engineering, and
• automation, IoT and smart networks.
Research in Applied AI is conducted in close cooperation
within the CHAIR consortium.
The research will incorporate particularly important inter
secting concerns. The first of these is AI ethics. Ethics has
become an inherent part of AI research due to the many new
questions arising from the nature of AI. These include
questions of decision accountability, consequence analysis,

fairness, bias and privacy. The second intersecting concern is
sustainability. AI is a powerful tool for optimisation and novel,
sustainable solutions. However, it is also a major consumer of
resources and, as such, requires new solutions for using resour
ces and managing huge volumes of information. Finally,
gender equality will be a focus of all CHAIR activities; in
recruitment and in removing biases which may be transferred
from people to AI algorithms.

APPLIED AI
Transport

Automation, IoT and
Smart networks

Life Science and
Health Engineering

AI-ENABLERS
AI-based Systems and Software

AI-FOUNDATION
AI/ML/DL Theories, Algorithms, Methods
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Organisation and management
The Chalmers AI Research Centre is a virtual organisation, consisting of several permanent groups and
participants funded by the Centre and involved in different activities.

T

he Chalmers AI Research Centre's (CHAIR) organisa
tion is set up to support flexibility and collaboration across
Chalmers (i.e. departments, Areas of Advance, research
centres, research groups and individuals) and towards external
actors. The Department of Computer Science and Engineering
and Area of Advance ICT are the hosts of CHAIR.

THE MANAGEMENT GROUP

THE STEERING COMMITTEE

THE OPERATIONAL TEAM

has a formal mandate to approve the Centre’s goals, operatio
nalplan and budget, as well as directing strategic decisions.
The Steering Committee reports to the President and CEO of
Chalmers, Stefan Bengtsson.

is a group of Chalmers researchers, including one representati
ve from the Fraunhofer-Chalmers Centre. The team participa
tes in organising and implementing the Centre’s activities
during the initial interim phase, lasting two years.

THE ADVISORY BOARD

THE AI ETHICS COMMITTEE

consists of a group of external experts who contribute know
ledge, skills and strategically relevant ideas to the Manage
ment Group.

consists of a group of Chalmers researchers whose task is to
ensure an ethics perspective permeates all research and other
activities at CHAIR, according to the Centre’s ethical policy.

has overall responsibility for developing the Centre’s strategic
direction, operational plan and budget as well as running its
operations on a daily basis in accordance with these. The
Management Group is headed by the Centre Director and re
ports to the Steering Committee.

STEERING COMMITEE

ADVISORY BOARD

Jan Smith, Steering Committee Chair, Chalmers

Mark Girolami, Programme Director for Data-Centric Engineering,
Alan Turing Institute, UK

Anna Dubois, Steering Committee Co-Chair, First Vice President
and Deputy CEO, Chalmers
Ann-Sofie Axelsson, Head of Department, Department of Communication and Learning in Science, Chalmers

Daniel Langkilde, Co-founder & Chairman, Annotell

Lars Börjesson, Department of Physics, Chalmers

Sara Mazur, Chair of the board, WASP – Wallenberg AI, Auto
nomous Systems and Software Program, Knut and Alice Wallenberg
Foundation

Anders Karlström, Head of Department, Department of Electrical
Engineering, Chalmers

Anna Nilsson-Ehle, Chair of the Board at Vinnova (Sweden’s
Innovation Agency) and Chair of Lindholmen Science Park

Bernt Wennberg, Head of Department, Department of Mathematical
Sciences, Chalmers

Staffan Truvé, CTO, Recorded Future

Charlotte Wiberg, Head of Department, Department of Computer
Science and Engineering, Chalmers

OPERATIONAL TEAM

MANAGEMENT GROUP

Devdatt Dubhashi, Department of Computer Science and Eng
ineering, Chalmers
Olle Häggström, Department of Mathematical Sciences

Ivica Crnkovic, Director, CHAIR

Mats Jirstrand, Fraunhofer-Chalmers Centre for Industrial Mathe
matics

Giuseppe Durisi, Co-director, CHAIR

Rebecka Jörnsten, Department of Mathematical Sciences, Chalmers

Elisabeth Kegel, Administrative Officer, CHAIR

Fredrik Kahl, Department of Electrical Engineering, Chalmers

Peter Lindwall, Industrial Coordinator, CHAIR

Mary Sheeran, Department of Computer Science and Engineering,
Chalmers

Jenny Andersson Vaughan, Financial Officer, CHAIR

Kolbjörn Tunström, Research Coordinator, CHAIR
Simon Ungman, Communications Officer, CHAIR
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CHAIR Consortium
Chalmers AI Research Centre Consortium was formed during 2019 and currently consists of Chalmers and
five Core Partners: CEVT, Ericsson, Sahlgrenska University Hospital, Volvo Cars and Volvo Group.

E

stablishing a consortium is one of CHAIR’s main strate
gicgoals. The set-up of the consortium was finalised at the
end of 2019 and defines a collaborative agreement between
the Core Partners for the next five years, with an anticipated
extension for five additional years. The main governance body
of the consortium is the Core Partners Board (CAB), on which
each Core Partner has a representative. The board is respon
sible for proposing and planning consortium activities, inclu
ding decisions about collaborative research projects.

Statements from Core Partners
CEVT
The mathematical and algorithmic bases for AI have existed for quite some
years. The difference now is that huge amounts of data are being collected,
due to improved computer performance and an increasing number of sensors
around us. This data is paving the way for new solutions and opportunities.
Chalmer AI Research Centre offers a unique opportunity, as a strong regional
ecosystem of AI research and industrial applications. CEVT has always been
committed to regional ecosystems and AI/ML related technologies (both of
which are strategic CEVT areas). At CEVT, we see CHAIR as an AI-technologies-based transformation opportunity for all Core Partners, in which collaboration and competence-building go hand-in-hand.

Ericsson
At Ericsson AB, we are convinced that artificial intelligence offers the best
opportunity to achieve the high levels of automation needed to optimise
network performance and manage its complexity. Therefore, Ericsson is actively researching, developing and introducing AI technologies across its product and services portfolio. These will allow networks to self-optimise, improve efficiency and deliver optimal user experiences.
Ericsson anticipates its expertise and excellence in the strategic area of artificial intelligence to be enhanced by its strong collaboration with Chalmers AI
Research Centre. Ericsson is particularly interested in robust, scalable AI-
based systems and software, foundational artificial intelligence research, plus
safe, trustworthy and explainable AI. By engaging with CHAIR’s other industrial partners, world-leading researchers and students, Ericsson will connect,
share knowledge and experiences and develop new technologies.

CORE PARTNERS BOARD (CAB)
Jenny Erneman, Volvo Group
Erik Hjerpe, Volvo Cars
Anders Hyltander, Sahlgrenska University Hospital
Shafiq Urréhman, CEVT
Aneta Vulgarakis, Ericsson

Representatives from the Core Partners at the kick-off for the CHAIR Consortium. From left: Ivica Crnkovic, Director of CHAIR, Shafiq Urréhman, CEVT, Johan
Lundén, Volvo Group, Prof Ann-Marie Wennberg, Sahlgrenska University Hospital, Stefan Bengtsson, Chalmers President, Aneta Vulgarakis Feljan, Ericsson Rese
arch, Kristian Abel, Volvo Cars.

Sahlgrenska University Hospital
Swedish healthcare is facing significant challenges. Technical development in
general and artificial intelligence in particular have the potential to contribute
significantly in solving these challenges. The development of tailor-made algorithms can enable huge volumes of time-consuming work for doctors, nurses,
biomedical analysts and other staff members to be taken over by carefully
validated computerised systems. The resources that are liberated may then be
used for other qualified work in healthcare, benefitting the individual patient.
Close cooperation and collaboration with qualified technical expertise is an
absolute prerequisite in facilitating this development. A core partnership
between Sahlgrenska University Hospital and CHAIR is thus both a necessity
and a natural consequence for us. It will enable us to offer safe high-quality
healthcare to our patients now and in the future.

Volvo Cars
Volvo Cars is a global corporation with premium mobility products. We consider that data science and AI will be crucial in developing and delivering future
mobility according to our aims: “freedom to move in a personal, sustainable
and safe way”. Through products and our own operations, Chalmers AI
Research Centre will strengthen the growth of AI research and competence at
Chalmers and in the region, whilst enhancing collaboration within the AI area.
Chalmers is Volvo Cars’ preferred academic partner and we see CHAIR as an
important addition to the Swedish AI scene. Volvo Cars has therefore chosen
to become a Core Partner.

Volvo Group
Joining as a Core Partner in Chalmers AI Research Centre is a sign of our
appreciation of and support for the centre. We strongly believe that the Centre
will become a key enabler for the Volvo Group when it comes to method development and applied AI research connected to the transport area. It is our
conviction that, through the work catalysed by CHAIR, the Volvo Group will
gain significantly enhanced collaboration opportunities with other actors and
initiatives. These may include industrial companies, start-ups and public
funding agencies on the national or EU level. As we progress, an important
aspect for the Volvo Group will be to secure the links between our ongoing
internal AI work, industrial PhD activities and further AI education for our
employees, on the one hand, and the joint activities and common research
projects conducted within CHAIR, on the other. In short, we strongly support
the Chalmers AI Research Centre. The forthcoming work by Chalmers and the
other Core Partners will strengthen the regional and national AI ecosystem.

PARTNER
SPOTLIGHT
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Partner spotlight

AI-collaboration
for future healthcare development
Using new technology like AI is a must if we are to meet tomorrow's healthcare challenges whilst maintain
inghigh-quality care and patient safety. Hospital Director Ann-Marie Wennberg explains why Sahlgrenska
University Hospital became a Core Partner in the Chalmers AI Research Centre Consortium.

I

t’s a well-known fact that healthcare is facing major challen
ges. We have a growing and ageing population, combined
with powerful advances in medicine which enable more and
more serious illnesses to be treated. This is leading to height
ened demand for care and increased resource consumption;
factors which cannot be fully balanced by increased public
spending.
A significant aspect of this scenario involves embracing and
using new technology; an absolute prerequisite if we are to
meet these challenges whilst maintaining high levels of quality
and patient safety.
Artificial intelligence has great potential to find practical use
in healthcare and help meet these challenges. AI can also cre
ate tools to develop new, more effective therapies and care
methods. Individually tailored treatments based on the
patient’s needs and conditions is just one example of new

opportunities which will yield increased quality, patient satis
faction and cost-effectiveness.

So far, AI has usually been associated with the rapid develop
mentof various industrial applications, as in the automotive
industry. However, we are absolutely convinced that, in the
near future, the development of AI in healthcare will play a
role at least as important. Alongside Chalmers, Sahlgrenska
University Hospital (SU) aims to become a major player in this
context.
SAHLGRENSKA UNIVERSITY HOSPITAL

At Sahlgrenska University Hospital, highly specialised, ad
vanced care is provided to patients from the Region of Vastra
Gotaland and to all over the country. The hospital also
provides county healthcare for the residents of the Gothen
burg Municipality. SU operates within seven of the eleven na
tional healthcare missions.
Alongside healthcare, there is extensive research, teaching
and training for doctors, nurses, occupational therapists, phys
iotherapists and various other staff categories.
The Swedish Research Council is Sweden’s largest govern
mental research funding body. Its 2018 review of the various
university hospitals’ achievements, effectiveness and results
in clinical research ranked SU at first place. This was a
validation of the work that had been done and an incentive for

continued hard work.
Innovation is another important task for SU and has produced
close and fruitful collaborations with very important external
actors, such as Chalmers.
This aligns with SU’s strategies:
• Establish strong partnerships with other healthcare pro
viders, other academic partners and industry (the latter based
on the need for complementary skills)
• Strong focus on research, as a core part of SU’s culture and
mission. Today´s frontline research is tomorrow’s routine
healthcare.
• Changed working methods. We cannot go on using today’s
working methods tomorrow.
AI-DEVELOPMENT IN COLLABORATION

In the autumn of 2019, we jointly created a steering group for
the cooperation between SU and CHAIR. An important mi
lestone was a letter of intent regarding ongoing, deeper coope
ration that was written in September. The next step in the
development was a joint workshop in which researchers from
both parties presented their various AI projects. This resulted,
among other things, in a couple of collaborative projects in the
field of image process
ing being defined. These are set to
commence in the first quarter of this year.
The aim was for SU to become a Core Partner in 2020. This is
based on the conviction that a core partnership creates the
best conditions for a productive, efficient research collabora
tion. The discussions were constructive and there was a very
positive response from our counterparts at Chalmers.
We are very pleased to note that the collaboration started with
CHAIR last year has quickly resulted in SU becoming a Core
Partner. I had the pleasure of signing the finalised Core Part
nership contract in December 2019.
We are therefore delighted to look forward to a fruitful,
creative and efficient collaboration with the Centre. It means
we can offer safe, high-quality healthcare to our patients now
and in the future.
Ann-Marie Wennberg, Hospital Director, Sahlgrenska
University Hospital
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AI Ethics Committee

Ensuring the ethical perspective
The potential of AI to transform society and our lives involves huge opportunities as well as huge risks.
It is therefore crucially important for all AI research and development to be informed by an ethics per
spective. To this end, Chalmers AI Research Centre has formed an AI Ethics Committee. Its work so far
includes launching an AI ethics seminar series and the drafting of an AI ethics policy to guide all the
Centre's activities.

A

I Ethics Committee was formally appointed by the
Chalmers AI Research Centre (CHAIR) steering com
mittee. The rationale for its launch was that research
and development in general needs to adopt an ethics per
spective and that this need is especially acute in a field like AI.
AI has a major and almost unique potential to transform socie
tyand its risks therefore require careful study and control.

THE AI ETHICS POLICY

The Steering Group’s first assignment to the AI Ethics Com
mittee was to draft an ethics policy for the Centre. The result
was a concise, one-page document which was officially adop
ted by the Steering Group on 9th May, 2019 as CHAIR’s offici
al AI ethics policy. The policy emphasises responsibility, not
just for research procedure (traditionally the main focus of re
search ethics) but also for the societal consequences of
researchresults. It furthermore states that “the ethics perspec
tive should permeate all research projects and all other act
ivities [at CHAIR]”, rather than merely serving as an add-on.
Such diffusion is an ambitious goal and achieving it requires
all our researchers to be on board.
As an initial test of where we stand, the responses to the
obligatory ethics section of project proposals in this year’s
internal call for PhD projects at the Centre were analysed. The
results indicate that we still have a long way to go. Of the 61
proposals, only 33 went as far as discussing potential con
sequences of research results. Of these, only 17 (just over a
quarter of all proposals) covered not just the positive societal
benefits but whether there might also be risks. This may serve
as a point of comparison with similar statistics in future calls;
an indicator of whether the level of engagement with ethical
aspects is improving. However, we must also bear Goodhart’s
Law in mind: when a measure becomes a target, it ceases to be
a good measure.
Our AI ethics policy does not exist in a vacuum; similar
documents are appearing all over the world and it is important
to stay up-to-date with them. Members of the Committee have
been in contact with the EU Commission’s High-Level Expert

Group on AI, concerning its work on developing Ethical
Guidelines for Trustworthy AI; arguably the most influential
AI ethics policy in existence. When Norway’s National Com
mittee for Research Ethics in Science and Technology (NENT)
launched its discussions entitled “Forskningsetisk betenkning
om kunstig intelligens” [Research Ethics Deliberations on
Artificial Intelligence] in Oslo in November 2019, I was invited
as a discussant.
THE AI ETHICS SEMINAR AND RELATED EFFORTS

An obvious way of reaching out to Chalmers AI researchers
and raising their interest in AI ethics is via seminars, conferen
ces and mini-courses. Our main vehicle for this is the AI
Ethics seminar. This was launched in September 2019 and
aims to offer broadly accessible talks at least once a month. Six
of these seminars were held that autumn, three by Chalmers
researchers (Fredrik Johansson, Olle Häggström and Devdatt
Dubhashi) and three by guests from elsewhere (Karim Jebari
from the Institute for Futures Studies in Stockholm, Dorna
Behdadi from the University of Gothenburg and Vincent
Müller from Eindhoven University of Technology). The scope
of topics covered so far has been broad, ranging from theoreti
cal aspects of agenthood in machines, to issues of fairness and
transparency in machine learning systems, the potential of AI
to contribute to the UN Sustainable Development Goals, and
the anticipated future impacts of AI-driven automation on
labour markets and economic inequality. Moreover, the aim is
to broaden the range even further as the seminar series conti
nues in 2020. It is a promising sign that these seminars have
been well-attended, not just by Chalmers researchers but by
representatives of industry and government agencies in the
Gothenburg region.
As to larger meetings focusing on AI ethics, one such event we
organised was a full afternoon devoted to the (closely inter
twined) topics of AI ethics and AI risk. This was held on 28th30th August, 2019, during the AI for Health and Healthy AI
conference (co-organised by CHAIR and the Faculty of
Science at the University of Gothenburg). The session i ncluded
three talks and a panel discussion, plus a generous amount of
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time devoted to a lively Q&A session. At the same conference,
we also hosted a three-hour mini-course on Algorithmic Fair
ness by Thore Husfeldt from the IT University of Copenhagen.
Later that year, on 3rd December, we co-hosted (with AI
Sustainability Center and AI Innovation of Sweden) a half-day
meeting at the Chalmers Lindholmen campus on AI, Transpa
rency and the Legal Implications, again with talks and a panel
discussion. Plans for other such events in 2020 are already un
derway, including a workshop on Autonomy, Agency and AI
Ethics at the annual meeting of the Swedish AI Society. This is
scheduled to take place at Chalmers Lindholmen in June 2020.
Alongside public events, a further important role for the AI
Ethics Committee is being available for more informal
meetings and discussions, with Chalmers personnel involved
in research or teaching on AI and related subjects. For in
stance, such meetings were pivotal in bringing about an AI
Ethics module, as part of a course package on AI for Engine
ers in Industry. This is to be launched by Chalmers Professio
nal Education in the spring of 2020.
Olle Häggström, Chair of the Ethics Committee, CHAIR
See appendix for a full list of AI Ethics seminars.

AI ETHICS POLICY
Read the full AI Ethics Policy at
www.chalmers.se/chair

ETHICS COMMITTEE
Olle Häggström, Department of Mathematical Sciences
Gordana Dodig Crnkovic, Department of Computer Science and
Engineering
Karl de Fine Licht, Department of Technology Management and
Economics
Gerardo Schneider, Department of Computer Science and
Engineering
Vilhelm Verendel, Department of Computer Science and
Engineering
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AI infrastructure
Chalmers AI Research Centre facilitates research by funding and providing access to high-performance
computing resources. It also funds knowledge support for applying AI-related methods in research,
delivered by the Data Science Research Engineers unit at the Department of Computer Science and
Engineering at Chalmers.

COMPUTING RESOURCES

In 2019, Chalmers AI Research Centre (CHAIR) funded the
purchase of an initial set-up of GPUs, so that Chalmers re
searchers could be offered GPU time for AI-related research.
The computing resources are hosted by the Centre for Com
putational Science and Engineering (C3SE). At this stage, we
have a working proof-of-concept as a part of the Vera cluster at
C3SE. The server currently consists of four GPUs, with the
aim of substantially increasing the scale of the concept.
CHAIR is working closely with Chalmers’ e-commons infra
structure, which will be finalised during 2020. The infra
structure support will benefit from new WASP-funded AI
infrastructure implemented by SNIC (Swedish National Infra
structure for Computing) that will be deployed at C
 halmers
during 2020.
KNOWLEDGE SUPPORT

The Data Science Research Engineers (DSRE) unit provides
help in handling the data science challenges associated with
high-dimensional datasets. It also assists with the application
of effective data science and AI-related methods to innovative

research projects. Projects have so far been selected for
funding via seed calls from the Area of Advance ICT (two
projects funded by CHAIR in 2019). The unit has been invol
ved in over 30 projects alongside Chalmers researchers. The
result has been 25 publications and a number of externally
funded projects. The unit also hosts a collaboration between
CHAIR and Genie (Chalmers Gender Initiative for Excellen
ce), which includes working with many different stakeholders
and data sources across Chalmers to examine the effect of
gender within the Chalmers organisation.

DATA SCIENCE RESEARCH ENGINEERS (DSRE)
Vilhelm Verendel (Head of Unit, PhD)
Karen Baca (MSc)
Ann Lillieström (PhD)
Azam Sheikh Muhammed (PhD)
Nora Speicher (PhD)
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Activities in 2019
During its start-up year, Chalmers AI Research Centre has contributed to the realisation of various
initiatives, from individual seminars to recruiting senior researchers. The Centre’s range of activities
stems from a combination of bottom-up and top-down initiatives.

RECRUITMENTS
Ultimately, Chalmers AI Research Centre's (CHAIR) funding of projects in 2019 meant hiring new researchers. The
list below shows all CHAIR-funded personnel who started their employment at Chalmers in 2019. Additionally, for
2020, a cohort of researchers has started (or will be starting) employment with us during the year.
TITLE

NAME

PhD

Ashkan Panahi

PhD

Yinan Yu

MSc

Karen Baca

MSc

Emil Carlsson

POSITION

DEPARTMENT

Assistant Professor

Computer Science and Enginering

PostDoc

Computer Science and Enginering

Research Engineer

Computer Science and Enginering

PhD student

Computer Science and Enginering

MSc

Rolf Green

PhD student

Computer Science and Enginering

MSc

Hongyi Zhang

PhD student

Computer Science and Enginering

MSc

Fredrik Hellström

PhD student

Electrical Engineering

MSc

Sabino Francesco Roselli

PhD student

Electrical Engineering

MSc

Ze Zhang

PhD student

Electrical Engineering
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PROJECT SPOTLIGHT

Verification of Machine Learning Algorithms
Verification of Machine Learning Algorithms (Vermillion) is one of the projects started in 2019 with fun
ding from Chalmers AI Research Centre. Its aim is to support the development of reliable deep neural
networks. Project members Mary Sheeran and Yinan Yu explain how this can be achieved.
Deep neural networks promise to revolutionise software
development. Neural networks are used to achieve a high

degree of automation in applications such as autonomous

driving and decision-making in healthcare, two high-profile
application areas of great relevance to Chalmers AI Research
Centre. In this project, we use analyses, testing and verifica
tion aimed at developing methods to enable the design of
reliable deep neural networks, with guaranteed properties and
desirable performance.
How do these new data-driven systems work? As an example,
in vision-based self-driving vehicles, video sequences are
recorded for classifying on-road objects. First, image analysis
techniques are applied to extract high-level features. The
video sequences are then fed into the classification network
(the neural net which informs the system about what can be
seen in the video). The network is then trained to recognise
different types of objects with the desired accuracy. With
modern deep-learning techniques, these steps are commonly
integrated as an end-to-end system. This includes feature eng
ineering (“what kinds of things are important in achieving our
goals?”) and the design of a suitable deep neural net that can
be trained within the available computing resources. The
resulting systems can achieve high levels of performance in a
given task, with very little human intervention. However, they
are complex and their behaviours hard to predict.
Nevertheless, guarantees of the system’s behaviours are requi
red, especially for high-stakes applications. For instance, in
autonomous driving systems, unpredictable or unbounded
behaviours are not acceptable due to their potentially lethal
impact. It is not sufficient to argue that such autonomous sys
tems are ready to be marketed because they can outperform
human beings statistically. Rather, we need complete under
standing and confidence that the system satisfies its specifica
tions.
It has long been known that our ability to develop and deploy
learning algorithms outpaces our ability to make clear guaran
tees about their behaviour. Szegedy et al. (2013) revealed how
neural networks are susceptible to adversarial examples, small
perturbations of input that cause them to make the wrong
classification; widely-known cases are the panda recognised as
a gibbon, or the tortoise recognised as a gun. This resulted in a
flurry of work on training networks to resist such adversarial
examples. Another approach is to use automated logical reaso
ning to verify formally that the network fulfils its specification;
this would be ideal for safety-critical applications. However,
rigour comes at a high price and scalability is a major chal
lenge. Furthermore this verification is typically applied to
fully-trained networks. This comes too late in the design


Yinan Yu, Postdoc, Computer Science and Engineering
 rocess, due to the high cost of network training and the diffi
p
culty of fixing bugs that are discovered late.
In this project, we want to keep the well-tried idea of formal or
logical specifications. However, we want to check them, not by
(expensive) formal proof, but by using a technique called
property-based testing. In this method (developed at Chal
mers by Claessen and Hughes), the user writes both desired
properties of the system and a description of how to generate
input data that can be fed to the actual system to test them.
The input includes a description of how failing test cases can
be shrunk so that they become easier to understand. This
final, automated, shrinking step is essential in practice and
much-loved by developers.
To understand what kinds of properties we need, we must im
prove our understanding of deep neural networks. This has
been the primary focus of our project. What are the building
blocks of neural nets and what are the high-level, human-com
prehensible abstractions that should guide the specification
and testing of them? As a by-product of our analysis, we can
identify and remove redundancies. This allows us to gain
better control and build more efficient networks. The next step
will be to build the property-based testing infrastructure.
Throughout its development, the system will be applied to an
autonomous, real-world system for validation. Gaining an
understanding of suitable properties and how to test them in a
statistically well-founded way is an important goal. We are
aiming for scalability, early feedback and ease of use for

deep-learning users.
Mary Sheeran, Professor, Computer Science and Engine
ering, Chalmers
Yinan Yu, Postdoc, Computer Science and Engineering,
Chalmers
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ACTIVE PROJECTS
In 2019, seven projects started with funding from Chalmers AI Research Centre.

AI and the Competitiveness of Swedish
Industry (AISI)

Information Theory of
Deep Neural Networks (INNER)

The project is part of a larger research programme called AI-Enabled
Analysis of the Digital Transformation of Swedish Industry, at the Department of Technology Management and Economics. The project that is
being funded (AI and the Competitiveness of Swedish Industry) focuses
on the digital transformation of companies, particularly through AI.

Over the last decade, deep-learning algorithms have dramatically improved the state of the art in many machine-learning problems, including
computer vision, speech recognition, natural language processing and
audio recognition. Despite their success, however, there is no satisfactory mathematical theory to explain the functioning of such algorithms.
Indeed, a common critique is that deep-learning algorithms are often
used as a black box. This is unsatisfactory in all applications in which
performance guarantees are critical (such as traﬃc-safety applications).
The purpose of this project is to increase our theoretical understanding of
deep neural networks. This will be achieved by relying on information
theory tools and focusing on speciﬁc tasks relevant to computer vision.

PI: Robin Teigland, Technology Management and Economics, Chalmers

AI, Big Data, Machine Learning and
Metal-Organic Framework synthesis,
analysis and design. A proof of concept
study (MOF-CADS)
In this project, we will build a piece of chemical analysis, design and synthesis (CADS) software that uses artificial intelligence, machine learning
and “Big Data” methods to compile and analyse original experimental
data, plus third-party databases, patents and grey literature. This will
speed up and improve the synthesis and commercial applications of the
large subclass of new materials known as metal-organic frameworks
(MOFs). This proof-of-concept study aims to use time-restricted data on
selected small problems, to see if such a system can arrive at the preliminary solutions suggested by the latest experiments.
PI: Lars Öhrström, Chemistry and Chemical Engineering, Chalmers

Deep Reinforcement Learning: Principles
and Applications in Cognitive Science and
Networks
The overall project goals are to conduct basic research into deep reinforcement learning (DRL), one of the most powerful and flexible frameworks
currently available for general-purpose learning. We will apply DRL in two
areas: (a) fundamental problems in cognitive science, in collaboration
with the world's leading group in this area at UC Berkeley and (b) network
policies for applications at Ericsson.
PI: Devdatt Dubhashi, Computer Science and Engineering, Chalmers

Verification of Machine Learning
Algorithms (Vermillion)
See project spotlight.
PI: Mary Sheeran, Computer Science and Engineering, Chalmers

PI: Giuseppe Durisi, Electrical Engineering, Chalmers

Software Engineering for AI/ML/DL
The research is concerned with developing largely automated solutions
that support the creation, training and evaluation of ML/DL components
in industrial, production-quality systems. Specifically, as, similar to other
software components, ML/DL components deployed in industrial practice are continuously retrained, validated using A/B testing and then deployed once the new model proves superior to the previous version, we
aim to study the challenges arising from this continuous process of collecting data, improving and retraining the model, validating the newest
version of the model and then monitoring and logging to ensure that the
model performs according to expectations and integrates well with the
other software components as well as the data pipelines established in
the software intensive system. As cyber physical systems typically are
instantiated many times, one of the challenges that we intend to study is
the combination of data and learnings from many instances of systems
that operate in, potentially highly diverse, contexts.
PI: Jan Bosch, Computer Science and Engineering, Chalmers

Vision and machine learning for
collaborative robotics (ViMCoR)
In this project, we will develop the vision capabilities of collaborative
robots (cobots) by using machine learning methods. Cobots are designed to work in the vicinity of humans and possibly also interact with humans. They can execute tedious tasks supervised by humans or even
work together with humans to perform tasks where more than two hands
are needed or to share the load for moving heavy objects and thus improve the ergonomic situation for shop-floor operators. Today, cobots are
safe in the sense that they stop moving if they run into a human but they
are essentially blind. The recent advances in computer vision and machinelearning have opened up new possibilities to increase the perception
capabilities of cobots
PI: Bengt Lennartson, Electrical Engineering, Chalmers
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Collaborations
Chalmers AI Research Centre has an important role in catalysing and establishing collaborations within
and beyond Chalmers. A central focus during 2019 has been building internal collaborations and contact
points and assembling the CHAIR Consortium. Nonetheless, we have developed collaborations with a
range of key research and education actors in Sweden.

Collaboration within Chalmers
DEPARTMENTS

During the last part of 2019, members of Chalmers AI Research
Centre's (CHAIR) management group visited most Chalmers
departments to build insight into how AI impacts their research
fields. We also began a conversation on how we might contribu
te to and support the departments and researchers in AI-related
matters. One outcome of these visits was that the Centre has
now established a network of AI contact people within most
departments. While the intensity of AI-related activities and
research vary between departments, almost all apply some level
of AI methods in their research. A few departments already use
AI extensively and are contributing to basic AI research. The
main ones are Computer Science and Engineering (CSE),
Electrical Engineering (E2), Mathematical Sciences (MV) and
Mechanics and Maritime Sciences (M2). Separate organisatio
nalunits focusing on AI have been established within CSE, MV
and M2. These are the division of Data Science and Artificial
Intelligence at CSE, AI@MS at MV, and the Applied Artificial
Intelligence group at M2. We have also received strong signals
that AI has the potential to make a fundamental impact on
research within the departments of Biology and Biological Eng
ineering, Technology Management and Economics, Physics,
and Space, Earth and Environment. A course in Machine
Learning has been held at CSE for CSE researchers, and a
series of seminars in Machine Learning continues in 2020.

CHAIR had a crash course in AI at the department of Techno
logy Management and Economics.
CHALMERS AREAS OF ADVANCE

Throughout 2019, we organised meetings with the Chalmers
Areas of Advance (AoA), to identify common interests and
possible initiatives. Most AoA have started examining how AI
could influence their focus areas. AoA Transport and Energy
have organised workshops to identify AI-related research
challenges. AoA Transport and CHAIR have jointly funded
five postdoc positions in the areas of sustainable vehicle tech
nologies, transport efficiency and customer-adapted logistics,
and traffic safety. As AoA Information and Communication
Technology (ICT) is hosting CHAIR, there has been a natural
coordination of activities, in such matters as AI-related semi
nars (including the AoA ICT initiative seminar and the
CHAIR kick-off), plus two projects selected by CHAIR in the
AoA ICT call for seed project funding. The newly established
AoA Health Engineering has a profile area in Digitalisation,

Big Data and AI and is an important partner in the collabora
tion with Sahlgrenska University Hospital.
GENDER INITIATIVE FOR EXCELLENCE - GENIE

Genie is (like CHAIR and Tracks) a strategic initiative funded
by the Chalmers University of Technology Foundation. In
2019, we jointly funded a female data-science researcher for
two years.
SOFTWARE CENTER

Software Center has built up a group of eight PhD students, a
postdoc and three senior researchers, which will conduct rese
arch into supporting the development of AI-based systems.
The group cooperates with various companies connected to
Software Center and is partially funded by Software Center,
CHAIR and Vinnova.
FRAUNHOFER-CHALMERS CENTRE

Fraunhofer-Chalmers Research Centre for Industrial Mathe
matics (FCC) offers contract research, services, algorithms
and software based on advanced mathematics within model
ling, simulation, optimisation and data analytics, all of which
are fundamental to applied AI, machine learning and industri
al digitalisation. During 2019, over fifty projects were conduc
ted with industrial clients and over thirty public projects were
financed by governmental research agencies such as SSF,
Vinnova and the EU. Many of these were pursued in part
nership with researchers at Chalmers. FCC has also collabora
ted with Chalmers by jointly supervising PhD students, Mas
ter’s thesis projects and contracted students. FCC’s industrial
PhD programme with Chalmers currently comprises 13 PhD
students associated with five different departments. In the past
year, there have been 24 journal and conference contributions
co-authored by Chalmers and FCC researchers. To facilitate
the collaboration with FCC within CHAIR, Mats Jirstrand,
Head of Department for Systems and Data Analysis at FCC,
was appointed to represent FCC on CHAIR’s interim opera
tional team. The director of CHAIR was also designated a
member of FCC’s advisory board. Given FCC’s focus on app
lied research and industrial collaboration, discussions have
also been initiated on how FCC’s competence can be used by
CHAIR’s core industrial partners and how FCC possibly can
be incorporated in the Consortium as a Core Partner.
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External collaborations
WALLENBERG AI,
AUTONOMOUS SYSTEMS AND SOFTWARE PROGRAM

The Wallenberg AI, Autonomous Systems and Software Pro
gram (WASP) is a major national initiative for strategically
motivated basic research, education and faculty recruitment in
artificial intelligence, autonomous systems and software deve
lopment. Chalmers’ participation in WASP is strongly impac
ting the development of AI research at Chalmers, allowing for
a series of recruitments for AI researchers in 2019. CHAIR has
contributed to the cooperation through its active involvement in
recruitment funded by WASP and by combined CHAIR/
WASP recruitment.
AI INNOVATION OF SWEDEN

AI Innovation of Sweden is a national centre for applied AI
research and innovation. Its aim is to strengthen the competiti
veness of Swedish industry and welfare. Chalmers is one of its
founding partners and the CHAIR management group’s main
responsibility is to serve as the collaborative link with Chal
mers. In 2019, the collaboration included such things as comm
unication activities, the participation of six PhD students in the
Machine Learning Summer School at Skoltech, Moscow, a
hackathon aimed at accelerating research into guillemots and
the sensitive Baltic Sea ecosystems and a seminar on the legal
aspects of AI.
AI COMPETENCE FOR SWEDEN

AI Competence for Sweden, a successful national initiative for
education and competence development in AI, was launched
by the Swedish government in June 2018 and has been condu
cted by seven universities under Chalmers’ direction. CHAIR
has been involved in this initiative through initial discussions
with participating universities and industrial partners. In the
coming years, we anticipate further cooperation and synchro

nisation of educational activities, also involving the CHAIR
Consortium’s Core Partners.
NORDIC NETWORK FOR ARTIFICIAL INTELLIGENCE

On 26th April 2019, the decision to create a Nordic AI Network
was made at a meeting of the Nordic Five Tech presidents. This
body comprises Aalto University, Chalmers University of
Technology, the Technical University of Denmark, KTH Roy
al Institute of Technology and the Norwegian University of
Science and Technology. In the coming years, the Nordic AI
Network will share educational resources, stimulate research
collaborations, and study and share best practices and business
models for collaborating with industry. Overall, its activities
will set the stage for communicating Nordic excellence in the
field of AI and obtaining competitive funding at both national
and European levels.
ASSOCIATED PARTNERSHIPS: AI SUSTAINABILITY CENTER AND UPPSALA INFORMATICS AND MEDIA HUB

In 2019, CHAIR entered into associate partnerships with two
organisations.The first of these, the AI Sustainability Center
(AISC), was established in Stockholm in 2018. The aim was to
create a multidisciplinary hub, addressing the scaling of AI in
broader ethical and societal contexts. The aim of the part
nership is to work together and use each other’s specific com
petence areas for individually agreed project collaborations,
co-organised seminars, workshops and outreach. The second
organisation, the Uppsala Informatics and Media Hub, is
headed by Amanda Lagerkvist. Through the WASP-HS fun
ded project BioMe, they are studying existential challenges
and ethical imperatives of biometric AI in everyday lifeworlds.
The partnership comprises a co-organised workshop series
between this group and the CHAIR AI Ethics Committee. It
starts in the spring of 2020.
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Seminars and events
During 2019, the Chalmers AI Research Centre launched a seminar series on ethics, co-arranged an
Initiative Seminar on AI, ran a conference on AI in healthcare and a workshop on the challenges and
opportunities of the new EU regulatory framework, and supported a hackathon.
KICK-OFF AND INITIATIVE SEMINAR ON AI

4th

Chalmers AI Research Centre (CHAIR) was launched on
March, during Chalmers’ two-day Initiative Seminar on AI.
The programme featured national and international speakers
from academia and industry and over 600 people attended.

scientists, programmers, and UX designers teamed up to
devise ways to structure data on the seabirds. The Hackathon
was organised by WWF, SLU, Stockholm Resilience Centre,
Baltic Seabird project, AI Innovation of Sweden and CHAIR.

AI FOR HEALTH AND HEALTHY AI

GENERAL INSIGHTS AI, TRANSPARENCY & THE LEGAL IMPLICATIONS

During 28th-30th August we had a three-day conference, focus
ing on artificial intelligence from the perspectives of health
and ethics. The conference is organised by CHAIR and the
Faculty of Science at University of Gothenburg.

On 3rd December, CHAIR, the AI Sustainability Center and
AI Innovation of Sweden held a workshop discussing the
challenges and opportunities of the upcoming EU regulatory
framework.

AI ETHICS

During 2019 the Centre initiated a series of seminars “AI
Ethics”, highlighting ethical perspectives on AI. The series
feature invited speakers and Chalmers researchers and aim to
foster an informed discussion on ethical issues. The seminars
are organised by the CHAIR AI Ethics Committee. Six semi
nars were held in 2019, and the seminars will continue in 2020.

In addition to these events, the departments and centres at
Chalmers organised various events relating to AI and in
directlysupported by CHAIR. These included the weekly
Machine Learning Seminars at the Department of Computer
Science and Engineering and seminars organised by the De
partment of Mathematical Sciences as a part of their AI@MV
initiative.

BALTIC SEABIRD AI-UX HACKATHON

A two-day hackathon aimed at accelerating research into
guillemots and the sensitive ecosystems of the Baltic Sea. Data

A complete list of the various seminars appears in the Appendix of this report.
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Financial information
EXPENDITURES IN 2019

EXPENDITURES IN 2019 (in kSEK)

The actual costs for Chalmers AI Research Centre (CHAIR) in 2019
were 19 187 kSEK, as shown in the expenditures table.

Management Group
Operational Team
Ethical Committee
Co-financing FCC
Computation resources
Central activities (conference, travel, guests)

1 986
538
354
9 951
222
1 166

Indirect costs centrally

1 213

The expenditures include the following items.
Central personnel costs: personnel costs for the Management Group,
Operational Team and Ethical Committee.
Fraunhofer Chalmers Centre: a contract between Chalmers and Fraun
hofer-Chalmers Centre (FCC) regulates payments. Through these pay
ments, and coordinated activities between FCC and CHAIR, a strong
collaboration is prioritised within AI.
Central activities: funding for activities directly organised from the
Centre, important for such things as creating collaborations and
networking across Chalmers and beyond and including workshops,
conferences, travel and hosting guest researchers.
CHAIR computation resources: high-performance resources for data,
infrastructure and support for e-commons.
Recruitments: apart from PhD students and postdocs employed in
various research projects, an assistant professor and a data analyst have
been recruited.
Research Projects, Operational Team: the members of the operational
team have their own research projects within CHAIR, as per agre
ement.
Research Projects, collaboration with Industry: discussions with Core
Partners took place during 2019 and concluded with a Consortium ag
reement anticipating collaborative projects in 2020. Two collaborative
projects with industry (outside the Consortium) were started in 2019.
Internal research projects in cooperation with Areas of Advance: There
have been two projects in cooperation with Area of Advance ICT.
Other internal research projects: in collaboration with the Genie initia
tive, a female research engineer was recruited to the Data-Science
Research Engineers group.

INCOME STATEMENT 2019

Total central costs
Recruitments
Research projects, Operational Team
Research projects, collaboration with industry
Internal research projects with AoA
Other internal research projects
TOTAL

15 430
387
2 096
428
561
286
19 187

INCOME STATEMENT 2019 (in kSEK)

Personnel costs CTH
Personnel costs GU*
Other personnel costs
Premises
Equipment
Computation resources
Co-financing FCC
Other services
Travel & conference
Supplies & other costs
TOTAL

6 650
1 068
115
372
55
222
9 951
38
714
2
19 187

* includes researchers from departments CSE and MV, shared between Chalmers and GU

PROGNOSIS FOR 2020 AND 2021 (in kSEK)

The income table summarises and categorises the actual costs of all
CHAIR projects in Chalmers funded by the foundation, according to
cost type. The personnel costs include overheads. The main costs
throughout the departments are personnel, 7 833 kSEK, FCC, 9 951
kSEK and travel/conference, 714.

Personnel cost Operational Team

547

559

Personnel cost AI Ethics Committee

770

796

CHAIR CONSORTIUM BUDGET

Co-financing FCC

Personnel cost Management Group

Indirect costs personnel costs centrally

CHAIR signed a consortium agreement with Volvo Group, Volvo
Cars, CEVT, Ericsson, and Sahlgrenska University Hospital on 28th
November, 2019.
According to the contract, the Core Partners will pay an annual fee of
1 000 kSEK per year, starting 2020, which will be deposited in a com
mon pool. The projects will be funded from new investment in-kind
and in cash, and from the deposit. The element from the deposit for a
particular project will correspond to the average cash contribution of
the participating partners in that project.

PROGNOSIS FOR 2020 AND 2021
For 2020, the outturn for the foundation part of CHAIR is expected
to be 43 135, which is a significant increase. Costs influencing the
budget in 2020 will be startup costs, such as recruitments and costs of
running internal research projects. For 2021, the focus will shift
slightly from central personnel costs and internal projects towards
more external funding, at the same time as funding from the Founda
tion will be used more for other central activities such as workshops,
visibility, guest researchers and so on.

Computation resources
Other costs centrally
Recruitments / internal announcements

2020

2021

2 593

2 108

1 732

1 620

10 000

10 000

500

666

1 155

2 770

12 097

15 778

Research projects Operational Team

4 943

2 954

Collaboration industry

5 252

5 299

Collaboration SEED

1 500

1 500

Other research projects

2 046

1 813

43 135

45 863

TOTAL

PROGNOSIS FOR 2020 AND 2021 (in kSEK) FOR CHAIR CONSORTIUM

Projects funded from membership
Projects additional funding from members
TOTAL

2020

2021

5 000

7 000

5 000

7 000

10 000

14 000
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Appendix
LIST OF CHAIR EVENTS AND SEMINARS
2019-03-04 - 2019-03-5 Kick-off and Initiative Seminar on AI
2019-05-29 Seminar: Machine Learning for Resource Management
Neeraja Yadwadkar, Stanford University
2019-08-28-30 - 2019-08-31 Conference: AI for Health and Healthy AI
Chalmers AI Research Centre, and the Faculty of Science at University of Gothenburg
2019-09-10 AI Ethics: Superintelligent agents
Karim Jebari, The Swedish Institute for Futures Studies
2019-10-01 AI Ethics: Algorithmic fairness and machine learning
Fredrik Johansson, Chalmers
2019-10-11 Seminar: Autonomous Navigation of Drones under the canopy in GPS denied environments
Chiranjib Bhattacharyya, Indian Institute of Science
2019-10-14 Seminar: AI for individual training planning
Mikael Mattsson, Karolinska Institutet
Olof Mogren, RISE Research Institutes of Sweden
Moa Johansson, Chalmers
2019-10-29 AI Ethics: What is AI ethics?
Olle Häggström, Chalmers
2019-11-12 AI Ethics: AI, Automation and Jobs
Devdatt Dubhashi, Chalmers
2019-11-21 Hackaton: Baltic Seabird Hackathon – the Data Factory at work
Chalmers AI Research Centre, and AI Innovation of Sweden
2019-11-26 AI Ethics: A demarcation problem for moral agency?
Dorna Behdadi, University of Gothenburg.
2019-12-03 Seminar: General Insights - AI, transparency & the legal implications
AI Sustainability Center, Chalmers AI Research Centre, and AI Innovation of Sweden
2019-12-10 AI Ethics: Opacity and bias in AI
Vincent C. Müller, Technical University of Eindhoven
You can read more about the events in the calendar at www.chalmers.se/chair
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LIST OF CHAIR RESEARCHERS
A list of all researchers at Chalmers that took part in 2019 projects or activities funded by Chalmers AI Research Centre. In total 41
researchers from 6 departments actively participated in CHAIR in 2019.
Karen Baca, Data Science Engineer, Computer Science and Engineering
Jan Bosch, Professor, Computer Science and Engineering
Emil Carlsson, PhD student, Computer Science and Engineering
Ivica Crnkovic, Professor, Computer Science and Engineering
Liang Dai, PostDoc, Computer Science and Engineering
Christos Dimitrakakis, Senior Researcher, Computer Science and Engineering
Gordana Dodig Crnkovic, Professor, Computer Science and Engineering
Devdatt Dubhashi, Professor, Computer Science and Engineering
Rolf Green, PhD student, Computer Science and Engineering
Morteza Haghir Chehreghani, Associate professor, Computer Science and Engineering
Fredrik Johansson, Assistant Professor, Computer Science and Engineering
Aikaterini Mitrokotsa, Associate Professor, Computer Science and Engineering
Ashkan Panahi, Assistant Professor, Computer Science and Engineering
Gerardo Schneider, Professor, Computer Science and Engineering
Mary Sheeran, Professor, Computer Science and Engineering
Vilhelm Verendel, Research engineer, Computer Science and Engineering
Yinan Yu, PostDoc, Computer Science and Engineering
Hongyi Zhang, PhD student, Computer Science and Engineering
Maximilian Diehl, PhD student, Electrical Engineering
Sabino Francesco Roselli, PhD student, Electrical Engineering
Sebastien Gros, Associate Professor, Electrical engineering
Fredrik Hellström, PhD student, Electrical Engineering
Fredrik Kahl, Professor, Electrical Engineering
Balázs Adam Kulcsár, Professor, Electrical engineering
Karinne Ramirez Amaro, Assistant Professor, Electrical Engineering
Torsten Sattler, Associate Professor, Electrical Engineering
Ivan Torres Rodriguez, PhD student, Electrical Engineering
Irene Yu-Hua Gu, Professor, Electrical Engineering
Christopher Zachs, Research Professor, Electrical Engineering
Ze Zhang, PhD student, Electrical Engineering
Knut Åkesson, Professor, Electrical engineering
Olle Häggström, Professor, Mathematical Sciences
Rebecka Jörnsten, Professor, Mathematical Sciences
Annika Lang, Associate Professor, Mathematical Sciences
Mike Pereira, PostDoc, Mathematical Sciences
Umberto Picchini, Associate Professor, Mathematical Sciences
Moritz Schauer, Associate senior lecturer, Mathematical Sciences
Karl de Fine Licht, Senior lecturer, Technology Management and Economics
Robin Teigland, Professor, Technology Management and Economics
Pinar Boyraz Baykas, Associate Professor, Mechanics and Maritime Sciences
Lars Öhrström, Professor, Chemistry and Chemical Engineering, Inorganic chemistry
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LIST OF AI PUBLICATIONS AT CHALMERS
PUBLISHED AI PAPERS IN 2019

STATISTICS

Abbaspour, S., Linden, M., Gholamhosseini, H., Naber, A. & Ortiz-Catalan, M.
(2019). Evaluation of surface EMG-based recognition algorithms for decoding
hand movements. Medical and Biological Engineering and Computing.

The publications are taken from research.chalmers.se library using an AI
program developed and trained on SCOPUS library. Papers including AI
researchor advanced use of AI were selected. Of a total of 4021 papers in
2019 stored in research.chalmers.se library, we found 101 that we classified
as AI research papers.

Alvén, J., Heurling, K., Smith, R., Strandberg, O., Schöll, M., Hansson, O. &
Kahl, F. (2019). A Deep Learning Approach to MR-less Spatial Normalization
for Tau PET Images. Medical Image Computing and Computer Assisted Inter
vention – MICCAI 2019. MICCAI 2019. Lecture Notes in Computer Science.
Anoosheh, A., Sattler, T., Timofte, R., Pollefeys, M. & Van Gool, L. (2019).
Night-to-day image translation for retrieval-based localization. Proceedings IEEE International Conference on Robotics and Automation.
Bagheri, A., Yu-Hua Gu, I. & H.J. Bollen, M. (2019). Generative Adversarial
Model-Guided Deep Active Learning for Voltage Dip Labelling.
Belal, S. L., Sadik, M., Kaboteh, R., Enqvist, O., Ulén, J., Poulsen, M. H., Simon
sen, J., Hoilund-Carlsen, P. F., Edenbrandt, L. & Tragardh, E. (2019). Deep lear
ning for segmentation of 49 selected bones in CT scans: First step in automated
PET/CT-based 3D quantification of skeletal metastases. European Journal of
Radiology.
Bodunov, O., Massimiliano Gulisano, V., Najdataei, H., Jerzak, Z., Martin, A.,
Smirnov, P., Strohbach, M. & Ziekow, H. (2019). The DEBS 2019 grand chal
lenge. DEBS 2019 - Proceedings of the 13th ACM International Conference on
Distributed and Event-Based Systems.
Boyraz Baykas, P. (2019). A hybrid image dataset toward bridging the gap
between real and simulation environments for robotics. Machine Vision and
Applications.
Bärring, M. (2019). Increasing the Value of Data in Production Systems. Licenti
ate Thesis.
Camposeco, F., Cohen, A., Pollefeys, M. & Sattler, T. (2019). Hybrid scene Com
pression for Visual Localization. Paper in Proceeding.
Dahl, J., Jonsson, R., Kollmats, A., Rodrigues de Campos, G. & Fredriksson, J.
(2019). Automotive Safety: a Neural Network Approach for Lane Departure De
tection using Real World Driving Data. IEEE Conference on Intelligent Trans
portation Systems, Proceedings, ITSC.
Dahl, J., Rodrigues de Campos, G., Olsson, C. & Fredriksson, J. (2019). Collision
Avoidance: A Literature Review on Threat-Assessment Techniques. IEEE
Transactions on Intelligent Vehicles.
Dahl, M., Erös, E., Hanna, A., Bengtsson, K., Fabian, M. & Falkman, P. (2019).
Control components for Collaborative and Intelligent Automation Systems.
IEEE International Conference on Emerging Technologies and Factory Auto
mation, ETFA.

AI PUBLICATIONS

2018 2019
Number of publications

Difference

84

101

+20 %

Number of Chalmers authors

127

168

+32 %

Number of external co-authors

122

166

+20 %

Number of external institutions

74

93

+26 %
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COOPERATION WITH EXTERNAL INSTITUTIONS
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Sahlgrenska University Hospital

4
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ILLUSTRATION: AI PAPERS IN 2018
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