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Competence Centre — LINK-SIC final report

1. Introduction

This document constitutes the final report for the Competence Centre LINK-SIC
(Linkoping Center for Sensor Informatics and Control). LINK-SIC has been
supported by Vinnova (project no 2016-05152), and it has been in operation from
fall 2017 to fall 2023. The development of the center, in terms of center partners,
has been as follows. The center started in November 2017 with Linkoping
University as host, represented by the divisions of Automatic control and Vehicular
systems respectively, and with the industrial partners

e ABB Corporate Research

e ABB Marine & Ports

e ABB Robotics

e Actia Nordic AB

e Alelion Energy Systems AB
e Intuitive Aerial AB

e Saab AB
e Scania CV AB
e Senion AB

e UMS Skeldar Sweden AB

In 2019, Atlas Copco Industrial Technique AB joined LINK-SIC, and during 2019
Intuitive Aerial AB changed its name to Newton Nordic AB. During fall of 2021,
Newton Nordic AB got new owners with new ambitions, and the company left
LINK-SIC at the end of 2021. In 2021 Senion AB was acquired by the telecom
operator Verizon. Verizon (Senion AB) and Alelion Energy Systems AB decided
to not take part in LINK-SIC during the sixth and final year. A presentation of
LINK-SIC is found via the website https://liu.se/en/research/link-sic.



https://liu.se/en/research/link-sic

[Svante Gunnarsson, 013-281747]

[svante.gunnarsson@liu.se]

2. Vision, Mission, and Goals
The vision of LINK-SIC has been:

To be the leading research environment for the Swedish system building

industry in sensor informatics and control

and the work towards this vision is summarized in the mission

To contribute to a sustainable society and the competitiveness of Swedish

industrial ecosystems by developing cutting edge knowledge and competitive

solutions in sensor informatics and control.

Based on the vision and the mission, the strategy of LINK-SIC is summarized in
the following four items, where each item is detailed with some key tools
identified to achieve the strategy:

To contribute to new products and processes via the development and
knowledge transfer of high-quality research results and highly qualified
educated people on PhD and MSc level.

o Regular tools as MSc and PhD projects.

o A role model in industry collaboration based on e.g. industry PhD-
projects as well as contributing to more structured approaches for
career-long boundary spanners.

o Shaping of a wider eco-system where SMEs and larger companies are
integrated by respecting the different timeframes of such actors.

To impact the relevance of the engineering education at Linkdping University
with up-to-date course content based on recent research updates and industrial
and societal needs.

o Active contributions to education through CDIO- projects

o Summer projects and MSc-projects

o Developing courses and course books

o Center leaders very active in the development of education

To have a positive influence on the gender balance within the education and
research connected to the center.

o Introduce role models, organizing seminars

o Issue discussed at every management and board meeting

To ensure an international perspective through collaboration with international
partners.
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o Selecting key partners complementing and strengthening LINK-SICs
ability to perform its mission

The contribution to a sustainable society is illustrated by the connection of the
mission statements to UN’s goals for sustainable development. The first strategy
statement has a clear connection to goal 9 about Industry, innovation, and
infrastructure, the second and third statement connect to goal 4 about Quality
education as well as goal 5 about Gender equality, and the fourth statement has a
clear connection to goal 17 Partnership for the goals. Perhaps more indirectly, the
contributions of the center have had the potential to contribute to several other of
the sustainability goals, including for instance sustainable cities and communities,
responsible consumption and production, and decent work and economic growth.

9 INDUSTRY. INNOVATION QUALITY 1 PARTNERSHIPS GENDER

ANDINFRASTRUCTURE EDUCATION FORTHEGOALS EQUALITY

In the following sections, it is described how the various activities in the center have
contributed to the fulfillment of the vision, mission, and goals. The presentation
starts with an overview of the educational activities, with direct connection to the
scope of LINK-SIC, which was carried out during the time frame of the report. In
the subsequent sections the activities and results within the Application areas are
presented.
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3. Center Projects

The Research program of the center is summarized in Figure 1 below, where the
Application areas have been closely connected to the participating partners. The
boundaries between Application areas are relatively fluid, and some of the partners
can be connected to more than one Application area.

APPLICATION AREAS
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Figure 1: Research program

The activities within each of the Application areas are described briefly here. A
more thorough description of the activities is given in Section 4.

The Application area Automotive systems is closest related to Scania CV AB, Atlas
Copco Industrial Technique AB, Alelion Energy Systems AB, and Actia Nordic
AB. The activities have resulted in five PhD degrees and several Master’s theses.
Summer projects have been carried out in collaboration with Alelion Energy
Systems AB and Actia Nordic AB. Erik Hockerdal, Scania CV AB, has been
Adjunct Associate Professor within LINK-SIC.

The key companies connected to Aerial vehicles are Saab AB, UMS Skeldar
Sweden AB, and Senion AB. The research has resulted in three PhD degrees, two
Licentiate degrees, and several Master’s theses. Summer projects have been carried
out together with UMS Skeldar Sweden AB and Senion AB. Zoran Sjanic, Saab
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AB, has been industrial postdoc and later Adjunct Associate Professor within
LINK-SIC.

The key partner within Marine vessels has been ABB Corporate Research and via
them ABB Marine. The activities have resulted in one PhD degree, one Licentiate
degree, and several Master’s theses.

The Application area Mechanical manipulators has had close connection with ABB
Robotics, ABB Marine & Ports, Atlas Copco Industrial Technique AB, and Newton
Nordic AB. The activities have resulted in three Licentiate degrees and several
Master’s theses. Summer projects have been performed in collaboration with
Newton Nordic AB. Mikael Norrl6f, ABB Robotics has been Adjunct Professor
within LINK-SIC.

4. Goal Completion

4.1 Education

The research groups of the academic partner in the center, i.e. the Divisions of
Automatic control and Vehicular systems, have a strong involvement and
commitment in the engineering education at Linkdping University, including long-
term development of pedagogical approaches such as challenge-based learning and
initiatives related to the educational framework CDIO that is focused on the next
generation of engineers.

4.1.1 Master’s level courses
The following Master’s level courses with strong relevance for scope of the center

have been given on a regular basis:

e Digital signal processing. Students primarily from the Applied physics and
electrical engineering program (4" year).

e Optimal control. Students primarily from the Mechanical engineering program
and the Applied physics and electrical engineering program (5" year).

e Automatic control, advanced course. Students from the Mechanical engineering
program (4" year)

e Control theory. Students from the Applied physics and electrical engineering
program (4" year)



[Svante Gunnarsson, 013-281747]

[svante.gunnarsson@liu.se]

Industrial control systems. Students from the Mechanical engineering program
and the Applied physics and electrical engineering program (4" year)

Sensor fusion. Students from the Applied physics and electrical engineering
program, Mechanical Engineering, and Computer science and engineering (40

year)

Automatic Control - Project course. Final CDIO project course with students
from the Applied physics and electrical engineering program, and the
Mechanical engineering program (5" year).

Modelling and Learning for Dynamical Systems. Students primarily from the
Applied physics and electrical engineering program, and the Mechanical
engineering program (4™ or 5 year).

Autonomous vehicles -- planning, control, and learning systems. Students from
the Applied physics and electrical engineering program, the Mechanical
engineering program, and the Computer Science program (4™ or 5 year).

Modelling and control of engines and drivelines. Students from the Mechanical
engineering program and the Applied physics and electrical engineering
program (4 year).

Vehicle dynamics and control. Students from the Mechanical engineering
program and the Applied physics and electrical engineering program (4™ year).

Diagnosis and supervision. Students from the Applied physics and electrical
engineering program, and the Mechanical engineering program (4™ year).

Vehicle propulsion systems. Students from the Applied physics and electrical
engineering program, and the Mechanical engineering program (4" year).

4.1.2 PhD level courses

PhD level courses represent a key component in the PhD student education, and the
participating divisions in LINK-SIC offer a large set of courses on PhD level, where
several of the courses are given on a regular basis. The list below contains a subset
of the courses that have been given during the period LINK-SIC has been running.

Linear systems
System identification
Robust multivariable control

Target tracking
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Robot modeling and control

Convex optimization

Nonlinear control systems

Optimal filtering

Statistical Inference

Simulation of ordinary and differential-algebraic equations
Optimal Vehicle Maneuvers

Non-linear observers

4.1.3 Academic leadership

Several members of the Management team have deep involvement in education
development through important academic leadership positions concerning the

engineering education at Linkoping University.

Martin Enqvist is vice chairman of the Program board for education programs
within Electrical engineering, physics, and mathematics. He is also responsible
for the Master’s specialization Control and information system within the
Applied physics and electrical engineering program.

Lars Eriksson is a member of the Program board for education programs within
Mechanical engineering and design. He is also responsible for the Master’s
specialization Mechatronics within the Mechanical engineering program.

Johan Lofberg is Director of Studies for the area Control systems,
encompassing the Divisions of Automatic Control and Vehicular Systems.

Svante Gunnarsson is CDIO coordinator within the Faculty of Science and
engineering and involved in various international networks for new
international educational structures and pedagogics, such as the CDIO Initiative
and ECIU (European Consortium of Innovative Universities).

4.2 Automotive systems

The Automotive Systems area has the general theme of modeling, control, and
supervision of functions in vehicle powertrains. The aim is to develop control
systems that can obtain optimal performance, safety, energy utilization, and
environmental stability for all kinds of powertrains. It is especially important, as we
advance to adapt the project portfolio to cope with the strive towards electrification
and the green hydrogen society. This has mainly been executed in the form of 3
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PhD projects, boosted with associated senior and PhD projects, and a guest
researcher period for a 3 month on site visit of the TNO & TU/e affiliated professor
Frank Willems on the topic Control Oriented Modeling of Internal Combustion
Engines and Aftertreatment Systems during 2019.

The first project resulted in the PhD Kristoffer Ekberg who defended his thesis in
June 2021 and left for Wolfram MathCore. Kristoffer mainly studied the effects of
introducing electrically assisted turbo chargers on heavy duty diesel engines and
produced the open source LiU-Diesel 2.0 model. Thereafter, Max Johansson joined
in 2022 studying fuel cell hybrid electrical vehicles. Together with Robin
Holmbom, he designed a hydrogen optimal benchmark problem for the IFAC
World Congress 2023. The benchmark task is to develop a hydrogen optimal energy
controller for a fuel cell hybrid electrical vehicle that minimizes the wear/aging of
the fuel cell membrane and batteries. During the autumn 2022, Max spent 3 months
at the Imperial College of London to study and collect measurement data from a
fuel cell.

The second project ensured finalization of PhD student Xavier Llamas finishing in
March 2018 and went back to Spain. Xavier developed a compressor model
parametrization tool that is available as a free Matlab GUI. In 2019, Robin
Holmbom joined as a PhD student. Robin worked with crank angle resolved mass
flow models for engines with variable valve trains and has previously worked in a
project together with Volvo Cars. He finalized his PhD by using the developed
models for MPC of throttle and cam phasers in Januari 2022 and started as a lecturer
at Vehicular Systems, LiU.

The third project started in 2019 when Atlas Copco Industrial Technique AB joined
the center with the PhD student Nils Dressler. Nils studied tightening technics for
handheld electric torque and angle wrenches where friction modeling was one
research topic.

Beside the three center funded projects, the following associated projects have
benefited from the activities within the LINK-SIC center research environment.

e An FFI project — Customer-Oriented Operations Research for
Electrification (Condor), Scania, LiU.

e An FFI project — Dynamically Configurable Battery Control (CoCo),
Scania, LiU, KTH.

e A MISTRA project — Modular Multilevel Converter (MMC) Concept
Battery, LiU, Scania, SEM, Chalmers.

e An SEC (Swedish Electromobility Center) project — Diagnostics and
Supervision of Dynamically Configurable Battery, LiU, Scania.
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e An SEC project — ECCV, Electro-Chemical Commercial Vehicle, LiU,
LTH, Volvo, ABB.

e A Vinnova project — E-Charge: Systemdemonstration av elektrifierade
langvéga lastbilstransporter, Lindholmen Science Park AB, et al.

e An Energimyndigheten/Battery fund project — Pulse4life: Prolonged battery
life through pulsed charging, LiU, Scania.

¢ An SEC project— ECOTS: Evaluation and Control of Thermal Management
Systems.

e An FMW project — LOLO: Fuel cell propelled submarine, KTH, LiU,
Scania.

4.3 Aerial vehicles

The focus in the aerial vehicles application area is on efficient use of sensor data
for various aeronautical applications, e.g., system identification of aircraft, target
tracking, navigation, and simultaneous localization and mapping. The main results
in this application area are three PhD theses and one Licentiate’s thesis. The
research has also been strengthened by significant in-kind contributions from a
senior Saab researcher with a PhD in the field from 2013.

The first PhD thesis was defended in 2018 and concerns tracking of both animals
and other objects like icebergs using cameras and presents a newly developed
approach to constrain tracked targets to a particular region and a method for
incorporation of observations sampled at uncertain time instants. Two of the
applications studied are tracking of dolphins in a basin and tracking of birds in a
cage. In both these applications, it is not possible to calibrate the cameras using
standard techniques and a new approach is proposed as an alternative.

The second PhD thesis was defended in 2019 by an industrial PhD student from
Saab AB. This thesis covers both methods for identification of unstable nonlinear
systems operating under closed-loop conditions, like the Gripen aircraft produced
by Saab, and methods for online modeling. In particular, the challenges posed by
process disturbances such as atmospheric turbulence have been investigated and a
relatively simple approach for nonlinear system identification has been proposed.
Furthermore, a sequential system identification method for online modeling has
also been developed further to give improved performance when a complete aircraft
model with six degrees of freedom is estimated from flight test data where the
excitation levels vary over time. Furthermore, unique flight test data from a model
jet aircraft has been collected and analyzed using this method.



10 (29)

[Svante Gunnarsson, 013-281747] 2024-09-09
[svante.gunnarsson@liu.se] Dnr: 2016-05152

The third PhD thesis concerns decentralized target tracking and was defended in
2023 by another industrial PhD student from Saab AB. The main results in this
thesis are a general framework for optimal conservative fusion of estimates with
unknown correlations and several dimension-reduction algorithms that can be used
to reduce the communication load in a sensor network. Optimality is guaranteed for
some of these algorithms and an optimization strategy to compute dimension-
reduced estimates while maintaining data association properties is also proposed.

In addition, a Licentiate’s thesis about modeling and diagnosis of UAVs was
defended in 2018. The main topics in this thesis are closed-loop and sensor-to-
sensor system identification of quadcopters for the purpose of model-based
diagnosis of mass changes, increased drag and sensor and actuator failures. This
thesis also describes a particular equivalence property in sensor-to-sensor system
identification. The PhD student in this subproject left the university in January 2022
before finishing his PhD thesis to take a job in industry but has continued working
on his thesis in his spare time and has written two additional papers on the
theoretical and practical aspects of sensor-to-sensor modeling and diagnosis. The
current plan is that he will defend his PhD thesis during the winter 2024-2025.

4.4 Marine vessels

Support systems for marine automation was the main topic in the marine vessels
application area. More specifically, various aspects of sensor data processing were
investigated with the common goal of extracting useful information from the
sensors, including ship properties that cannot be measured during normal operation.
Having accurate estimates of these properties and hence, being able to predict a
ship's behavior, is essential to maneuver the ship in a safe manner and to increase
energy efficiency. One natural approach to obtain these estimates is to apply
methods from system identification and sensor fusion.

The main achievement in this area was the successful completion and defense of a
PhD thesis about identification of nonlinear marine systems in 2022. The main
results in this thesis and the related papers are a novel approach to data-driven ship
modeling for second-order modulus models, a dictionary-based approach for design
of ship experiments and the formulation of a motion-planning problem which
makes it possible to obtain a complete experiment in the form of spatially feasible
trajectories based on a previously optimized set of informative sub-experiments.
Furthermore, the thesis contains new results on wind and water current disturbance

10
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estimation and the results from experimental work using data from real ships as
well as scale models of ships. The PhD graduate from this project left the university
in December 2022 to start working at the industrial partner ABB.

4.5 Mechanical manipulators

Over the past years, research in the application area of mechanical manipulators has
made substantial progress, focusing on a range of topics including modeling,
control, sensor fusion, planning, diagnosis, and optimization. The work, conducted
in close collaboration with primarily ABB Robotics and ABB Marine & Ports, has
involved four PhD students, supported by five senior scientists and a team of senior
specialists and engineers from ABB. This collaboration has yielded significant
advancements in industrial applications, culminating in several international
publications, licentiate thesis and successful transitions of PhD students into
industry roles.

Following a long tradition of research activities in earlier LINK-SIC constellations,
the identification and modelling of flexible industrial robots has been the topic of
one PhD student, in collaboration with ABB Robotics. The research led to a
Licentiate thesis in 2023 and is still on-going with several publications also in 2024.
The student is now employed part-time by ABB Robotics while still pursuing their
PhD studies. A second project running in collaboration with ABB Robotics touched
on various aspects of control, modelling and estimation in robotic systems, with
both practical and more academic perspectives, and culminated in a licentiate thesis
in 2020. The PhD student who was involved in this project has also demonstrated
the successful movement of people over the industrial-academic border in LINK-
SIC, as significant time was spent at ABB Robotics to learn more about the
industrial applications, needs and limitations.

A second leg in the research has been optimal control in mechanical systems. One
project in this direction, in collaboration with ABB Robotics, has been trajectory
optimization in applications where multiple robots collaborate to solve tasks,
considering critical aspects of load distribution and internal forces when
manipulating objects jointly. This research resulted in a licentiate thesis in 2021 and
subsequent journal publications. Another PhD student has also worked on the
application of optimal control, but in collaboration with ABB Marine & Ports. In
this project, time-optimal control was investigated to develop efficient loading and
unloading strategies of ship-to-shore (STS) containers, leading to novel theoretical
results on how to combat some intrinsically hard problems that arise in these
optimization problems. The student spent a large part of 2023 at ABB Marine &
Ports part-time employed as an intern, once again illustrating the successful transfer

11
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of skills and people between academia and industry within the center. The research
is still on-going and is currently pursuing ideas on how to incorporate uncertainty
in models when solving optimal control problems.

4.6 Key performance indicators

The operation of the center has been monitored using a set of Key Performance
Indicators (KPIs), and details concerning the KPIs are given in the annual reports.
From an academic viewpoint the number of degrees and publications are the KPIs
of biggest interest, and they can be summarized as follows.

e Nine PhD theses

e Six Licentiate theses

e 58 Master’s theses

e 42 journal papers

e 57 conference papers.

e Two new or revised textbooks

e Handouts for the Thematic workshop about Reinforcement learning.

A list of these theses and papers is given in Section 5, and they can be accessed via
the publication database DiVA.

4.7 SME Activities

4.7.1 Student summer projects

For the companies that have participated in LINK-SIC on a lower financial level,
of which some are categorized as SMEs, the center has arranged summer projects
for students. The companies have proposed tasks suitable for six weeks of work for
one or two students, and thereafter the summer projects have been announced and
suitable candidates have been selected and hired by LINK-SIC. The students have
worked on the projects during summer, with, if needed, supervision from LINK-
SIC, and the outcomes of the projects have been presented during the poster session
at the annual workshop. The list of summer projects that have been carried out and
the participating companies is given below. In some cases, the summer project has
led to further collaboration in terms of Master’s theses. The posters presenting the
summer projects can be accessed via the site https://liu.se/en/article/link-sic-events.

2018:
e Alelion Energy Systems AB - Thermal Model of Lithium-Ion Battery Cell

e UMS Skeldar Sweden AB- An Experimental Project of Inertial Navigation and
Relative Positioning Performance

12
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e Actia Nordic AB/Senion AB - ACTIA—Senion Summer Project

2019:

e Alelion Energy Systems AB - Log Data Digestion and Analysis

e UMS Skeldar Sweden AB - Test and Evaluation of Navigational Receivers

e Senion AB - Summer project: Updating an Android app

e Intuitive Aerial AB (Newton Nordic AB) - Developing a Figure of Merit for
Image Stability

2020:

e Senion AB - Business Intelligence Web Portal

e Alelion Energy Systems AB - [oT Industrial Battery Surveillance

e Newton Nordic AB - Model estimation of a camera stabilizing system

2021:

e Newton Nordic AB - Modeling of a Motorized Gimbal System
e UMS Skeldar Sweden AB - Modeling of waves and ship motion
e Senion AB - Business Intelligence Web Portal

2023:
e UMS Skeldar Sweden AB— System Identification of a Skeldar Helicopter

4.7.2 SME funding from Vinnova

In addition to the main funding from Vinnova, the companies that according to
Vinnova’s definition are categorized as SMEs, have had the opportunity to apply
for separate SME funding. This possibility was used by Senion AB twice, and the
company received funding for two development projects.

4.8 Annual workshops

The annual workshops of LINK-SIC have been organized in November each year,
often including study visits at the participating companies. It can be noted that the
organization of the 2020 and 2021 workshops were affected by the Covid-19
pandemic, which required flexibility in terms of means of participating. The
workshops were arranged as follows:

2017: LiU
2018: Saab AB

13
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2019: ABB

2020: Distance mode

2021: Hybrid (LiU)

2022: Atlas Copco Industrial Technique AB & Scania CV AB
2023: LiU

Information about the programs of the workshops, the presentations and posters can
be found via the website https://liu.se/en/article/link-sic-events.

4.9 Core competence and thematic workshops

LINK-SIC has also arranged workshops around Core competences and thematic
workshops around topics of common interest. These workshops include workshops
about

e Learning methods in control

e Numerical optimization

e Batteries

e Reinforcement learning (arranged in distance mode)
e Friction

e Modeling and control of after-treatment systems

4.10 Visits and visitors

Several researchers have visited LINK-SIC for both longer and shorter stays. The
possibilities for visits were affected by the pandemic, which prevented travels and
visits for almost two years. Concerning visits there has been an emphasis on
collaborations with Brazil, since this is a prioritized country for both Sweden,
Linkdping University, and Vinnova. In addition, Sweden has a strong industrial
presence in Brazil since many years. The list of visitors includes Marcelo Costa
from UFMG in Belo Horizonte who visited LINK-SIC in 2018 and 2022 and
worked on diagnostics for industrial robots. Antonio Braga, also from UFMG, gave
a talk at the opening workshop of LINK-SIC in 2017. Enabling visiting PhD
students to the center has proven to be excellent in that it creates new contacts, and
LINK-SIC was visited by Aline Kraemer, ITA, in 2018 and Aldo Diaz, UniCamp
in 2019. Neusa Maria Franca de Oliveira, ITA, visited LiU and LINK-SIC as guest
researcher during 2023 and parts of 2024. In addition, Svante Gunnarsson, Center
Director of LINK-SIC, visited UFMG in 2018 and 2020. Frank Willems from TNO

14
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in the Netherlands visited LINK-SIC during the fall of 2019 for collaboration with
Lars Eriksson and researchers in his team.

4.11 Networking and dissemination

In addition to the regular activities in the center, LINK-SIC researchers have been
involved in networking and dissemination activities, and these include:

A series of discussion sessions (Think tanks) around the Core competences of
LINK-SIC were arranged between December 2020 and February 2021.

On October 7, 2021, Lars Eriksson and Svante Gunnarsson represented LINK-
SIC at the Scania Innovation Day.

On July 4 — 7, 2022, the 25th International Conference on Information Fusion
was arranged in LinkOping with Fredrik Gustafsson and Gustaf Hendeby as key
organizers.

The LINK-SIC team has developed a simulation platform for fuel cell electric
vehicles where control designs can be developed and tested. Based on the
platform a control benchmark with 14 inputs and 14 outputs was formulated as
a competition for the IFAC World Congress held in Yokohama, Japan in July
2023. Approximately 30 teams downloaded the platform and six teams (two
from USA and one from each of Korea, Austria, Italy, and The Netherlands)
contributed with solutions for the problem, highlighting the benefits of bringing
teams together, working in an international effort.

For networking as well as sharing experiences and best practices, contact was
established with the TECoSA competence center and activities have included
two center director presentations, given by Svante Gunnarsson at TECoSA’s
quarterly meeting in September 2021, and Martin Térngren, center director for
TECoSA at the LINK-SIC workshop in November 2021.

4.12 Awards

The research within LINK-SIC has resulted in several awards, with focus on the
research around Lars Eriksson:

In 2018 Lars Eriksson, together with Kren Vodder Busk, MAN Energy
Solutions, Denmark; Mogens Blanke, Technical University of Denmark; and
Morten Vejlgaard-Laursen, Maersk, Denmark, received the Rudolf Kalman
Best Paper Award for the article Control-Oriented Model of Molar Scavenge
Oxygen Fraction for Exhaust Recirculation in Large Diesel Engines.

15
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e Atthe IFAC World Congress in Berlin in 2020, Lars Eriksson was awarded the
Control Engineering Practice Best Paper Award for the paper Nielsen, Blanke,
Eriksson, and Vejlgaard-Laursen, Adaptive Feedforward Control of Exhaust
Recirculation in Large Diesel Engines.

e In 2023, Lars Eriksson was awarded the Hakan Frisinger Scholarship for his
outstanding scientific achievements and substantial contributions to the
transportation industry. The prize included an individual award of 300 KSEK
and a period as a visiting researcher at a university in Sweden, along with a
grant of 500 KSEK to the university hosting the visiting researcher through
Volvo's Research and Education Foundation's guest researcher program.

4.13 Diversity and gender balance

Diversity and gender balance are important aspects to consider in all processes, and
Linkdping University is working extensively on all levels with these questions.
Likewise, LINK-SIC has also been working actively to promote and ensure equal
opportunities and rights, e.g. by always having diversity as a standing item on the
agenda for the board meetings. Another concrete measure has been to promote and
maintain gender balance in the Center Board as well as in the International
Scientific Advisory Board.

4.13.1 Inspiration lectures

In collaboration with the strategic research area ELLIIT (Excellence Center at
Linkdping-Lund in Information Technology) and the student organizations for
female students Yvette, Donna, and Emma at the Faculty of Science and
Engineering, LINK-SIC has arranged a series of inspiration lectures given annually.
The topic of the talks for these lectures has been “Vigen hit”’-The path that led me
here” where the invited speakers have been given full freedom to present how their
careers have developed, highlighting factors that have influenced decisions along
the way. In most cases the speakers have been alumni from Linkdping University
now working at LINK-SIC companies. The talks were highly appreciated by the
audience and led to many interesting questions and discussions related to the future
career as an engineer. The participating speakers have been:
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e Charlotte Jalkebo, Scania CV AB
e Mia Knutfelt, Saab AB

e Julia Nielsen, ABB

e Johanna Rost, Scania CV AB

e Johanna Wallén Axehill, Saab AB
e FElina Vartiainen, ABB

e Karin Hermansson, ABB

e Marianne Klang, Saab AB

e Emma Nystrom, Volvo Cars

4.13.2 Talks at the annual workshops

To provide additional attention to the importance of diversity and gender aspects
presentations around these topics have been arranged in conjunction to the annual
workshops of the center. In 2018, Max Parknds, Vinnova, gave a talk about
Vinnova’s view on diversity within the Competence Center program, and at the
workshop in 2022 Johan Aaro, Atlas Copco Industrial Technique, presented Atlas
Copco’s work around diversity and inclusion. The slides from the talk by Max
Parknis can be accessed via https://liu.se/en/article/link-sic-workshop-2018.

4.13.3 Summer challenges

During the summer of 2022, LINK-SIC arranged two summer challenges in
collaboration with the student organizations Yvette, Emma, and Donna. Two
groups of students were recruited to work for two weeks during the summer on a
topic of their own choice. The topics that were chosen were Software testing and
Treatment of Diabetes type I respectively. Considering the limited time frame for
these summer challenges, the resulting work was of very good quality. The results
were presented via posters at the annual workshop 2022 and these can be accessed
on the LINK-SIC website https://liu.se/en/article/link-sic-workshop-2022.

5. Publications

5.1 PhD theses

Clas Veiback, Tracking the Wanders of Nature, Linkoping Studies in Science and
Technology. Dissertations. No. 1958, 2018.
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Xavier Llamas, Modeling and Control of EGR on Marine Two-Stroke Diesel Engines,
Link&ping Studies in Science and Technology. Dissertations. No. 1904, 2018.

Roger Larsson, Flight Test System lIdentification, LinkOping Studies in Science and
Technology. Dissertations. No. 1990. 2019.

Kristoffer Ekberg, Modeling and Optimal Control for Dynamic Driving of Hybridized
Vehicles with Turbocharged Engines, LinkOping Studies in Science and Technology.
Dissertations. No. 2145, 2021.

Fredrik Ljungberg, Identification of Nonlinear Marine Systems, Linkoping Studies in
Science and Technology. Dissertations, No. 2258, 2022.

Robin Holmbom, Modeling and Model-based Control of Automotive Air Paths, Linkdping
Studies in Science and Technology. Dissertations. No. 2195, 2022.

Olov Holmer, Modeling and Control for Emission Management in Hybrid Electric
Commercial Vehicles, Linkoping Studies in Science and Technology. Dissertations. No.
2204, 2022.

Viktor Leek, Optimal Control for Energy Efficient Vehicle Propulsion: Methodology,
Application, and Tools, Linkoping Studies in Science and Technology. Dissertations. No.
2270, 2022.

Robin Forsling, The Dark Side of Decentralized Target Tracking: Unknown Correlations
and Communication Constraints. Linkoping Studies in Science and Technology.
Dissertations, No. 2359, 2023,

5.2 Licentiate theses

Du Ho, Some Results on Closed-loop Identification of Quadcopters, Linkoping Studies in
Science and Technology. Theses. No. 1826, 2018.

Fredrik Ljungberg, Estimation of Nonlinear Grey-box Models for Marine Applications,
Linko6ping Studies in Science and Technology. Licentiate Thesis, No. 1880, 2020.

Erik Hedberg, Control, Models and Industrial Manipulators, Linkoping Studies in Science
and Technology. Licentiate Thesis, No. 1894, 2020

Hamed Haghshenas, Time-Optimal Cooperative Path Tracking for Multi-Robot Systems,
Link&ping Studies in Science and Technology. Licentiate Thesis, No. 1915, 2021.

Robin Forsling, Decentralized Estimation Using Conservative Information Extraction,
Linko6ping Studies in Science and Technology. Licentiate Thesis, No. 1897, 2021.

Stefanie Zimmermann, Data-driven Modeling of Robotics Manipulators — Efficiency
Aspects. Licentiate Thesis, No. 1963, 2023.
5.3 Journal papers

Gustaf Hendeby, Fredrik Gustafsson, Niklas Wahlstrom, and Svante Gunnarsson, Platform
for Teaching Sensor Fusion Using a Smartphone, International journal of engineering
education, 33(2B): 781-789, 2017.
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Erik Hockerdal, Erik Frisk, and Lars Eriksson, Real-Time Performance of DAE and ODE
Based Estimators Evaluated on a Diesel Engine, Science China Information Sciences,
61(7), 2018.

Xavier Llamas, and Lars Eriksson, Control-oriented modeling of two-stroke diesel engines
with EGR for marine applications, Proceedings of the Institution of Mechanical Engineers,
Part M: Journal of Engineering for the Maritime Environment, 2018

Fredrik Ljungberg and Martin Enqvist, Obtaining Consistent Parameter Estimators for
Second-Order Modulus Models, IEEE Control Systems Letters 3(4): pp. 781-786, 2019.

Clas Veibick, Gustaf Hendeby, and Fredrik Gustafsson, Uncertain Timestamps in Linear
State Estimation, /EEE Transactions on Aerospace and Electronic Systems, 55(3): 1334-
1346, 2019.

Patrik Leissner, Svante Gunnarsson, Mikael Norrlof, Some Controllability Aspects for
Iterative Learning Control, Asian Journal of Control, 21(3), 1057 — 1063, 2019.

Marcelo Azevedo Costa, Bernhard Wullt, Mikael Norrlof, Svante Gunnarsson, Failure
detection in robotic arms using statistical modeling, machine learning and hybrid gradient
boosting, Measurement, Vol. 146, pages 425 - 436, 2019.

Sathish V, Michal Orkisz, Mikael Norrlof, Sachit Butail, Data-driven gearbox failure
detection in industrial robots, IEEE Transactions on Industrial Informatics, online
publication, DOI: 10.1109/T11.2019.2912809, April 2019.

Farnaz Adib Yaghmaiea, Svante Gunnarsson, Frank L. Lewis, Output regulation of
unknown linear systems using average cost reinforcement learning, Automatica, Vol 110,
Dec 2019.

Tienlong Shen, Lars Eriksson, and Per Tunestél, Special issue on benchmark problems in
automotive system control, Control Theory and Technology, 17(2):119—120, 2019.

Lars Eriksson, An Overview of Various Control Benchmarks with a Focus on Automotive
Control, Control Theory and Technology, 17(2):121—130, 2019.

Xavier Llamas, and Lars Eriksson, Control-oriented modeling of two-stroke diesel engines
with exhaust gas recirculation for marine applications, Proceedings of the Institution of
Mechanical Engineers, Part M: Journal of Engineering for the Maritime Environment,

233(2):551—574.

Lars Eriksson, Andreas Thomasson, Kristoffer Ekberg, Alberto Reig, Mark Eifert, Fabrizio
Donatantonio, Antonio D'Amato, Ivan Arsie, Cesare Pianese, Pavel Otta, Manne Held,
Ulrich Végele, and Christian Endisc, Look-Ahead Controls of Heavy-Duty Trucks on Open
Roads - Six Benchmark Solution, Control Engineering Practice, 83:45—66, 2019.

Kristoffer Ekberg, Viktor Leek, Lars Eriksson, Modeling and Validation of an Open-
Source Mean Value Heavy-Duty Diesel Engine Model, Simulation Notes Europe SNE
28(4), 197-204, 2018.

Sathish Vallachira, Michal Orkisz, Mikael Norrlof, Sachit Butail, Data-Driven Gearbox
Failure Detection in Industrial Robots, IEEE Transactions on Industrial Informatics, 16(1):
193-201, 2020.
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Clas Veiback, Jonatan Olofsson, Tom Rune Lauknes, Gustaf Hendeby. Learning Target
Dynamics While Tracking Using Gaussian Processes, IEEE Transactions on Aerospace
and Electronic Systems, 56(4): 2591-2602, 2020.

Roger Larsson, Alejandro Sobron Rueda, David Lundstrom, Martin Enqvist. A Method for
Improved Flight Testing of Remotely Piloted Aircraft Using Multisine Inputs", Aerospace,
7(9), 2020.

Harm H. M. Weerts, Jonas Linder, Martin Enqvist, Paul M. J. Van den Hof, Abstractions
of linear dynamic networks for input selection in local module identification, Automatica,
117, 2020.

Kok Yew Ng, Erik Frisk, Mattias Krysander, Lars Eriksson. A Realistic Simulation
Testbed of a Turbocharged Spark-Ignited Engine System: A Platform for the Evaluation of
Fault Diagnosis Algorithms and Strategies, IEEE Control Systems Magazine, 2020.

Lars Eriksson. Robustness analysis of dual actuator EGR controllers in marine two-stroke
diesel engines, Journal of Marine Engineering & Technology, 2020.

Chengpu Yu, Lennart Ljung, Adrian Wills, Michel Verhaegen, Constrained Subspace
Method for the Identification of Structured State-Space Models (COSMOS), [EEE
Transactions on Automatic Control, 65(10): 4201-4214, 2020.

Qinghua Zhang, Lennart Ljung, Rik Pintelon, On Local LTI Model Coherence for LPV
Interpolation, /EEE Transactions on Automatic Control, 65(8): 3671-3676, 2020.

Lennart Ljung, Tianshi Chen, Bigiang Mu, A shift in paradigm for system identification,
International Journal of Control, 93(2):173-180, 2020.

Lennart Ljung. Revisiting total model errors and model validation. Journal of System
Sciences and Complexity. 34(5): 1598-1603, 2021.

Kristoffer Ekberg, Lars Eriksson and Christofer Sundstrom. Electrification of a Heavy-
Duty CI Truck—Comparison of Electric Turbocharger and Crank Shaft Motor. Energies.
14(5),1402, 2021.

Robin Forsling, Anders Hansson, Fredrik Gustafsson, Zoran Sjanic, Johan Lofberg, Gustaf
Hendeby, Conservative Linear Unbiased Estimation Under Partially Known Covariances,
IEEE Transactions on Signal Processing, 70: 3123-3135, 2022.

Olov Holmer, Lars Eriksson, Predictive Emission Management Based on Pre-Heating for
Heavy-Duty Powertrains. Energies. 15(21), 8232, 2022.

Olov Holmer, Lars Eriksson, Selective Catalytic Reduction Catalyst Modeling for Control
Purposes. Energies. 15(21), 8182, 2022.

Fuguo Xu, Hiroki Tsunogawa, Junichi Kako, Xiasong Hu, Shengbo Eben Li, Tielong Shen,
Lars Eriksson, Real-time energy optimization of HEVs under-connected environment: a
benchmark problem and receding horizon-based solution. Control Theory and Technology.
20(2), 145-160.

Viktor Leek, Lars Eriksson, Accurate Simulation for Numerical Optimal Control.
Scandinavian Simulation Society. 148-155.

Viktor Leek, Lars Eriksson, Developing a Dynamic Diesel Engine Model for Energy
Optimal Control. Scandinavian Simulation Society. 123-131.
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Sathish Vallachira, Mikael Norrl6f, Michal Orkisz, Sachit Butail, A Transfer Entropy
Based Approach for Fault Isolation in Industrial Robots, ASME Letters in Dynamics and
Control, 2(1):011009, 2022.

Adib Yaghmaie, Farnaz, Gustafsson, Fredrik, Ljung, Lennart, Linear Quadratic Control
Using Model-Free Reinforcement Learning, IEEE Transactions on Automatic Control,
ISSN 0018-9286, E-ISSN 1558-2523, Vol. 68, nr 2, s. 737-752

Modares, Amir, Sadati, Nasser, Esmaeili, Babak, Adib Yaghmaie, Farnaz, Safe
Reinforcement Learning via a Model-Free Safety Certifier, /[EEE Transactions on Neural
Networks and Learning Systems, ISSN 2162-237X, E-ISSN 2162-2388

Haghshenas, Hamed, Hansson, Anders, Time-optimal path tracking for cooperative
manipulators: A convex optimization approach Control Engineering Practice, ISSN 0967-
0661, E-ISSN 1873-6939, Vol. 140,

Ljungberg, Fredrik, Linder, Jonas, Enqvist, Martin, Tervo, Kalevi, Dictionary-based
experiment design for estimation of marine models, Control Engineering Practice, ISSN
0967-0661, E-ISSN 1873-6939, Vol. 135

Dhar, Abhishek, Hynén, Carl, Lofberg, Johan, Axehill, Daniel, Disturbance-Parametrized
Robust Lattice-based Motion Planning, /EEE Transactions on Intelligent Vehicles, ISSN
2379-8858

G. Pillonetto, Lennart Ljung, Full Bayesian identification of linear dynamic systems using
stable kernels, Proceedings of the National Academy of Sciences of the United States of
America, 120(18), 2023.

Asymptotic theory for regularized system identification part I: Empirical bayes hyper-
parameter estimator, Y Ju, B Mu, L Ljung, T Chen, /[EEE Transactions on Automatic
Control, Volume: 68, Issue: 12, 2023.

A novel engine and battery coupled thermal management strategy for connected HEVs
based on switched model predictive control under low temperature. K Li, H Chen, S Hou,
L Eriksson, J Gao, Energy 278, 127726.

An advanced control strategy for engine thermal management systems with large pure time
delay. K Li, H Chen, J Zhao, L Eriksson, J Gao, Applied Thermal Engineering 224, 120084.

5.4 Conference papers

Du Ho, Jonas Linder, Gustaf Hendeby, Martin Enqvist, Vertical modeling of a quadcopter
for mass estimation and diagnosis purposes, Proceedings of the Workshop on Research,
Education and Development on Unmanned Aerial Systems, RED-UAS, Linkoping, Sweden,
3-5 October, 2017,2017.

Jonatan Olofsson, Clas Veibick, Gustaf Hendeby, Tor Arne Johansen, Outline of a System
for Integrated Adaptive Ice Tracking and Multi-Agent Path Planning, Proceedings of the
2017 Workshop on Research, Education and Development of Unmanned Aerial Systems
(RED-UAS), 13-18, 2017.

Erik Hedberg, Johan Norén, Mikael Norrlof, Svante Gunnarsson, Industrial Robot Tool
Position Estimation using Inertial Measurements in a Complementary Filter and an EKF,
IFAC World Congress, 9-14 July, Toulouse, France., 2017.
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Svante Gunnarsson, Automatic Control Education in a CDIO Perspective, IFAC World
Congress, 9-14 July, Toulouse, France 2017.

Kristoffer Ekberg, Viktor Leek, and Lars Eriksson, Optimal Control of Wastegate Throttle
and Fuel Injection for a Heavy-Duty Turbocharged Diesel Engine During Tip-In. 58t
Conference on Simulation and Modelling (SIMS 58). Reykjavik, Iceland, 2017.

Peter Bakarac, Juraj Holaza, Martin Kaluz, Martin Klauco, Johan Lofberg, Michal

Kvasnica, Explicit MPC Based on Approximate Dynamic Programming, 2018 European
Control Conference, June 12-15, 2018

Martin Biel, Mikael Norrlof, Efficient Trajectory Reshaping in a Dynamic Environment,
15™ IEEE International workshop on advanced motion control (AMC), 2018

Erik Hedberg, Mikael Norrlof, Stig Moberg, Svante Gunnarsson, Comparing Feedback
Linearization and Jacobian Linearization for LQ Control of an Industrial Manipulator,
Reglermdte 2018.

Erik Hedberg, et al, Comparing Feedback Linearization and Jacobian Linearization for LQ
Control of an Industrial Manipulator, Proceeding of the 12" IFAC Symposium on Robot
Control, 2018.

Arne Wahrburg, Silke Klose, Debora Clever, Tomas Groth, Stig Moberg, Jonathan Styrud
and Hao Ding, Modeling Speed-, Load-, and Position-Dependent Friction Effects in Strain
Wave Gears, 2018 IEEE International Conference on Robotics and Automation (ICRA),
2018.

Du Ho and Martin Enqvist, On the Equivalence of Inverse and Forward [V Estimators with
Application to Quadcopter Modeling, In: Proceedings of the 18th IFAC Symposium on
System Identification, pp. 951-956. Stockholm, Sweden, 2018.

Viktor Johansson, Stig Moberg, Erik Hedberg, Mikael Norrlof, Svante Gunnarsson, A
learning approach for feed-forward friction compensation. Proceeding of the 12" IFAC
Symposium on Robot Control, 2018.

Gustav Ling, Klas Lindsten, Oskar Ljungqvist, Johan Lofberg, Christoffer Norén, Christian
A. Larsson Fuel-efficient Model Predictive Control for Heavy Duty Vehicle Platooning
using Neural Networks, American Control Conference (ACC), 2018.

Oskar Ljungqvist, Daniel Axehill och Johan L6fberg. On stability for state-lattice trajectory
tracking control, American Control Conference (ACC), 2018.

Xavier Llamas, and Lars Eriksson, Robustness Analysis of the Next Generation of EGR
Controllers in Marine Two-Stroke Diesel Engines, International Ship Control System
Symposium, iSCSS 2018, 2018.

Kristoffer Ekberg, Viktor Leek, and Lars Eriksson, Validation of an Open-Source Mean-

Value Heavy-Duty Diesel Engine Model, 59th Conference on Simulation and Modelling
(SIMS 59), 2018.

Max Johansson, and Lars Eriksson, Time Optimal Turbocharger Testing in Gas Stands with
a Known Map, 5th IFAC Conference on Engine and Powertrain Control, Simulation and
Modeling, E-CoSM, 2018.

Andreas Thomasson, Sepideh Nikkar, and Erik Hockerdal, Cylinder Pressure Based
Cylinder Charge Estimation in Diesel Engines with Dual Independent Variable Valve
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Timing, SAE 2018 World Congress & Exhibition. Volume SAE Technical Paper 2018-01-
0862, 2018.

Robin Forsling, Zoran Sjanic, Fredrik Gustafsson, Gustaf Hendeby, Consistent Distributed
Track Fusion Under Communication Constraints, Proceedings of the 22nd International
Conference on Information Fusion (FUSION), 2019.

Zoran Sjanic, Particle Filtering Approach for Data Association, 22nd International
Conference on Information Fusion, Ottawa, Canada, July 2-5, 2019, 2019.

Hamed Haghshenas, Mikael Norrlof, Anders Hansson, A Convex Optimization Approach
to Time-Optimal Path Tracking Problem for Cooperative Manipulators, /3" IFAC
Workshop on Intelligent Manufacturing Systems (IMS), 2019

Kristoffer Ekberg, Lars Eriksson. Development and Analysis of Optimal Control Strategy
for Gear Changing Patterns During Acceleration, /FAC AAC, 2019.

Erik Hockerdal, Stefan Orrling, Elina Fantenberg. Cylinder Charge Estimation in Diesel
Engines with Dual Independent Variable Valve Timing, IFAC AAC, 2019.

Mikael Norrlof, Svante Gunnarsson, An ILC Approach to Feed-Forward Friction
Compensation, 21* IFAC World Congress, Berlin, Germany, July 2020.

Erik Hedberg, Johan Lofberg, Anders Helmersson, A pedagogical path from the internal
model principle to Youla-Kucera parametrization, 2/ IFAC World Congress, Berlin,
Germany, July 2020.

Robin Forsling, Zoran Sjanic, Fredrik Gustafsson, Gustaf Hendeby. Communication
Efficient Decentralized Track Fusion Using Selective Information Extraction, Proceedings
of the 23rd International Conference on Information Fusion (FUSION), 2020.

Du Ho, Gustaf Hendeby, Martin Enqvist. A sensor-to-sensor model-based change detection
approach for quadcopters, Proceedings of the 21st IFAC World Congress, 2020.

Fredrik Ljungberg, Martin Enqvist. Consistent Parameter Estimators for Second-order
Modulus Systems with Non-additive Disturbances, Proceedings of the 21st IFAC World
Congress, 2020.

Kristoffer Ekberg, Lars Eriksson. A Comparison of Optimal Gear Shifts for Stiff and
Flexible Driveshafts During Accelerations, Proceedings of the 21st IFAC World Congress,
2020.

Olov Holmer, Frank Willems, Fredrik Blomgren, and Lars Eriksson. Optimal
Aftertreatment Pre-Heat Strategy for Minimum Tailpipe NO x Around Green Zones. SAE
WCX 2020.

Lennart Ljung, Carl Andersson, Koen Tiels, Thomas Bo Schon Deep Learning and System
Identification, In Proceedings of the IFAC World congress, Berlin July 2020.

Svante Gunnarsson, Inger Klein, Using the sustainable development goals (SDGs) in
automatic control courses, Proceedings of the 17th International CDIO Conference, 95-
105, 2021.

Erik Nikko, Zoran Sjanic, Fredrik Heintz, Towards Verification and Validation of
Reinforcement Learning in Safety-Critical Systems: A Position Paper from the Aerospace
Industry, Robust and Reliable Autonomy in the Wild, International Joint Conferences on
Artificial Intelligence, 2021.
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Daniel Gedon, Niklas Wahlstrom, Thomas B. Schon, Lennart Ljung, Deep State Space
Models for Nonlinear System Identification, /9th IFAC Symposium on System
Identification (SYSID), 2021.

Xian Yu, Tianshi Chen, Bigiang Mu, Lennart Ljung, Kernel-based Regularized Iterative
Learning Control of Repetitive Linear Time-varying Systems, /9th IFAC Symposium on
System Identification (SYSID), 2021.

Khaled F. Aljanaideh, Debraj Bhattacharjee, Rajiv Singh, Lennart Ljung, New Features in
the System Identification Toolbox — Rapprochements with Machine Learning, /9th IFAC
Symposium on System Identification (SYSID), 2021.

Erik V. Persson, Mayank Kumar, Christian Friberg and Nils Dressler, Clamp Force
Accuracy in Threaded Fastener Joints Using Different Torque Control Tightening
Strategies. Conference of SAE 2021 Automotive Technical Papers, 2021.

Robin Holmbom and Lars Eriksson, Throttle Control using NMPC with Soft Intake
Temperature Constraint for Knock Mitigation. 6¢h IFAC Conference on Engine Powertrain
Control, Simulation and Modeling E-COSM, 2021.

Filipe Marques Barbosa, Johan Lofberg, Time-optimal control of cranes subject to
container height constraints, Proceedings of 2022 American Control Conference (ACC),
Proceedings of the American Control Conference, 3558-3563, 2022.

Robin Forsling, Zoran Sjanic, Fredrik Gustafsson, Gustaf Hendeby, Optimal Linear Fusion
of Dimension-Reduced Estimates Using Eigenvalue Optimization, Proceedings of the 25th
International Conference on Information Fusion (FUSION), 2022.

Stefanie Antonia Zimmermann, Martin Enqvist, Svante Gunnarsson, Stig Moberg, Mikael
Norrlof, Improving experiment design for frequency-domain identification of industrial
robots, Proceedings of the 2nd Modeling, Estimation and Control Conference (MECC), pp.
475-480, 2022.

Zoran Sjanic, Martin A. Skoglund, Exploitation of the Conditionally Linear Structure in
Visual-Inertial Estimation, Proceedings of the 25th International Conference on
Information Fusion (FUSION), 2022.

Robin Holmbom and Lars Eriksson, Development of a Control-Oriented Cylinder Air-
Charge Model for Gasoline Engines with Dual Independent Cam Phasing. WCX SAE World
Congress Experience, 2022.

Andrea Reindl, Lars Eriksson, Michael Niemetz, Park Sangyoung, Hans Meier, Control
Concepts for a Decentralized Battery Management System Decentralized Battery
Management System Global Control Level. 16th International Renewable Energy Storage
Conference (IRES2022), 20-22 September 2022, Diisseldorf.

Bossér, Daniel, Forsling, Robin, Skog, Isaac, Hendeby, Gustaf and Lundberg Nordenvaad,
Magnus, Underwater Environment Modeling for Passive Sonar Track-Before-Detect, In:
OCEANS 2023, Limerick, Ireland, 2023.

Forsling, Robin, Gustafsson, Fredrik, Sjanic, Zoran, Hendeby, Gustaf, Decentralized Data
Fusion of Dimension-Reduced Estimates Using Local Information Only, 2023 [EEE
Aerospace Conference, 2023.
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Filipe Marques Barbosa, Anton Kullberg, Johan Lofberg, Fast or Cheap: Time and Energy
Optimal Control of Ship-to-Shore Cranes, Proceedings of the 22" IFAC World Congress,
2023.

Forsling, Robin, Sjanic, Zoran, Gustafsson, Fredrik, Hendeby, Gustaf, Track-To-Track
Association for Fusion of Dimension-Reduced Estimates, 26th International Conference
on Information Fusion (FUSION), IEEE, 2023.

Kang, Jeong Min, Sjanic, Zoran, and Hendeby, Gustaf. Optical flow revisited: how good
is dense deep learning based optical flow? In Proceedings of IEEE Symposium Sensor Data
Fusion and International Conference on Multisensor Fusion and Integration, Bonn,
Germany, November 2023.

Matousek, Jakub, Dunik, Jindrich, Forsling, Robin, Distributed Point-Mass Filter with
Reduced Data Transfer Using Copula Theory, 2023 American Control Conference (ACC),
Institute of Electrical and Electronics Engineers (IEEE), s. 1649-1654.

Secolo, Adeline, Santos, Paulo E., Doherty, Patrick, and Sjanic, Zoran. Collaborative
Qualitive Environment Mapping. In: Proceedings of the 36" Australasian Joint Conference
on Artificial Intelligence, AI 2023, Part 11, Brisbane, Australia, 2023.

Zimmermann, Stefanie Antonia, Enqvist, Martin, Gunnarsson, Svante, Moberg, Stig.
Experimental evaluation of a method for improving experiment design in robot
identification, 2023 IEEE International Conference on Robotics and Automation (ICRA).

Andrea Reindl, Lars Eriksson, Michael Niemetz, Sangyoung Park, Hans Meier. Control
Concepts for a Decentralized Battery Management System to Optimize Reliability and
Battery Operation. In: Proceedings of the International Renewable Energy Storage
Conference (IRES 2023).

Andrea Reindl, Florian Lausser, Lars Eriksson, Sangyoung Park, Michael Niemetz, Hans
Meier. Control Oriented Mathematical Modeling of a Bidirectional DC-DC Converter -
Part 1: Buck Mode. In: 2023 International Conference on Applied Electronics (AE).

Andrea Reindl, Florian Lausser, Lars Eriksson, Sangyoung Park, Michael Niemetz, Hans
Meier. Control Oriented Mathematical Modeling of a Bidirectional DC-DC Converter -
Part 2: Boost Mode. In: 2023 International Conference on Applied Electronics (AE).

Nils Dressler, Lars Eriksson. Implementation of a bolted joint model in Modelica.
Scandinavian Simulation Society, 2023.

5.5 Master’s theses

Sepideh Nikkar, Estimation of In-cylinder Trapped Gas Mass and Composition, LiTH-
ISY-EX--17/5073—SE, 2017.

Viktor Johansson, Learning local models of multi-axis robot for improved feed-forward
control, Master’s thesis, EX029/2017, Chalmers University of Technology, 2017.
Amanda Andersson, Elin Néasholm, Fast real-time MPC for Fighter Aircraft, LiTH-ISY -
EX--18/5143-SE, 2018.

Elina Fantenberg, Estimation of Air Mass Flow in Engines with Variable Valve Timing,
LiTH-ISY-EX--18/5116-SE, 2018.
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Gustav Sandvik, Estimation of Engine Inlet Air Temperature in Fighter Aircraft, LiTH-
ISY-EX--18/5158-SE, 2018.

Andreas Westerlund, Sensor-based trajectory planning in dynamic environments, LiTH-
ISY-EX--18/5164--SE, 2018.

Max Johansson, Optimal Control of Heat Transfer Rates in Turbochargers, LiTH-ISY-
EX--18/5157--SE, 2018.

Oskar Graffman, Mikael Eriksson, Modelling and Simulation of Heat Pump Systems for
Hybrid and Electrical Vehicles, LiTH-ISY-EX--18/5152--SE, 2018.

Rikard Ohlsén, Erik Sten, Optimal Platooning of Heavy-Duty Vehicles, LiTH-ISY-EX--
18/5119--SE, 2018.

Fredrik Andersson, Hampus Andersson, Numerical Optimal Control of Hybrid Electric
Trucks: NOx, Emission and Fuel Consumption, LITH-ISY-EX--18/5137--SE, 2018.

Sebastian Kramarz Novinsky, Modeling Exhaust Gas Temperature Based on Pressure
Traces, 2018.

Markus Andersson, Automatic Tuning of Motion Control System for an Autonomous
Underwater Vehicle, LITH-ISY-EX--19/5249--SE, 2019.

Alexander Bérlund, Nonlinear MPC for Motion Control and Thruster Allocation of Ships,
LiTH-ISY-EX--19/5248--SE, 2019.

Philip Ohrn, Markus Astrand, Direct Lifi Control of Fighter Aircraft, LiITH-ISY-EX--
19/5214--SE, 2019.

Linus Johansson, Full Cycle Cylinder State Estimation in DI Engines with VVA, LiTH-
ISY-EX--19/5221--SE, 2019.

Martin Blomgren, Modeling and control of engaging gears in gearboxes without
synchromesh towards specific angles between gear and coupling sleeve, LITH-ISY-EX--
19/5187--SE, 2019.

Simon Malmberg, Applied State of Health Estimation Methods for Lithium-ion Batteries,
LiTH-ISY-EX--19/5226--SE, 2019.

Irman Svraka, Linus Osterdahl Wetterhag, Model Based Catalyst Control, LiITH-ISY-EX-
-19/5227--SE, 2019.

Jonas Vedin, Robert Widén, Stochastic Knock Control for Improved Efficiency, LiTH-ISY -
EX--19/5228--SE, 2019.

Victor Petersson, Exhaust Temperature Modeling and Optimal Control of Catalytic
Converter Heating, LITH-ISY-EX--19/5237--SE, 2019.

Martin Drangel, Anton Johansson, Measurements and Modelling for Heat Transfer
Corrected Exhaust Gas Temperatures in a Gasoline Engine, LITH-ISY-EX--19/5242--SE,
2019.

Jonas Hongisto, Performance Analysis of Elastic Band Based Time Optimal Control
Formulations for Industrial Robots, KTH, 2019

Christoffer Fjellstedt, Methods for including stiffness parameters from reduced finite
element models in simulations of multibody systems, Uppsala Universitet, 2019

26



27 (29)

[Svante Gunnarsson, 013-281747] 2024-09-09
[svante.gunnarsson@liu.se] Dnr: 2016-05152

Marcus Hall, David Forsberg, Reduced Fuel Consumption of Heavy-Duty Vehicles using
Pulse and Glide, LiTH-ISY-EX--19/5243--SE

Ali Murtatha Shuman, Modeling and Control of 6-axis Robot Arm, LiTH-ISY-EX--
20/5351--SE, 2020.

Rickard Green, Development of a 2D Optimal Path Simulation for Ship-to-Shore Cranes:
Safe Trajectories within Interchangeable Obstacle Environments, LiTH-ISY-EX--
20/5280--SE, 2020.

Markus Lindblom, Semi-Automatic Generation of Control Law Parameters for Generic
Fighter Aircraft, LITH-ISY-EX--20/5290--SE, 2020.

Camilla Bodin, Automatic Flight Maneuver lIdentification Using Machine Learning
Methods, LiITH-ISY-EX--20/5293--SE, 2020.

Ludvig Junler, Evaluation of Tracking Filters for Tracking of Maneuvering Targets, LiTH-
ISY-EX--20/5322--SE, 2020.

Gustav Astré, Joakim Edman, Development and Implementation of Drive Away Release
Function for a Vehicle, LiTH-ISY-EX-20/5313-SE, 2020.

Dennis Edblom, Optimal Formation of Heavy-Duty Vehicle Platoons, LiTH-ISY-EX--
20/5310--SE, 2020.

Edvin Hansson, Creating a Dynamic Model of a Gas Turbine in the MVEM Framework
Using an Ellipse Compressor Model, LiTH-ISY-EX-20/5285--SE, 2020.

Khalid Pirgul, Jonathan Svensson, Verification of Powertrain Simulation Models Using
Machine Learning Methods, LiTH-ISY-EX--20/5299--SE, 2020.

Johanna Heide, Mattias Granstrom, Simulation of a Current Controller with Dead-Time
Compensation, LITH-ISY-EX-21/5372-SE. 2021.

Aaron Rahin, Performance Improvement of Model Calibration program for SCR Catalyst,
LiTH-ISY-EX-20/5356-SE. 2021.

Jonatan Gustafsson, Linearization Based Model Predictive Control of a Diesel Engine with
Exhaust Gas Recirculation and Variable-Geometry Turbocharger, LiTH-ISY-EX-
21/5363—-SE. 2021.

Filip Jussila, Victor Sundelin, Estimation of Stability Margins for the Closed-Loop Air
Charge Control of an Internal Combustion Engine Using Sinusoidal Disturbances, LiTH-
ISY-EX-21/5373-SE. 2021.

Gustav Erbing, Fabian Sund, Battery Digital Twin: Modeling and Characterization of a
Lithium-Ion Battery, LITH-ISY-EX-21/5374-SE. 2021.

Oskar Lind Jonsson, A GENeric Internal Combustion Engine model: LiU-Genie, LiTH-
ISY-EX-21/5383-SE. 2021.

Erik Eng, David Salomonsson, A Component-based Model of a Fuel Cell Vehicle System,
LiTH-ISY-EX-21/5394-SE. 2021.

Gustav Zetterqvist, Fabian Steen, Modelling and Trajectory Planning for a Small-Scale
Surface Ship, LiTH-ISY-EX--21/5414-SE, 2021.

Tove Kallin, Airborne Angle-Only Geo-localization, LiITH-ISY-EX--21/5385-SE, 2021.

27


http://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-171928
http://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-167725
http://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-167725
http://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-165844
http://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-165844
http://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-166957
http://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-177317
http://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-177317
http://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-176283

28 (29)

[Svante Gunnarsson, 013-281747] 2024-09-09
[svante.gunnarsson@liu.se] Dnr: 2016-05152

Axel Anhammer, Hugo Lundeberg, Autonomous UAV Path Planning using RSS signals in
Search and Rescue Operations, LITH-ISY-EX--22/5497--SE, 2022.

Annie Farell, Test Rig Development for Real Time Clamping Force Estimation in Threaded
Tightenings with Implemented Extended Kalman Filtering, TRITA-ITM-EX 2022:573,
2022.

Junyu Lin, Battery Balancing on a Full-Bridge Modular Multi-Level Converter, LiTH-
ISY-EX--22/5456--SE, 2022.

Daniel Similé, Jonatan Siénés, Optimal Control and Thermal Management of Heavy-Duty
FCHEYV Powertrains: Minimizing hydrogen consumption of an FCHEV using numerical
optimal control and an integrated energy and thermal management system, LiTH-ISY-EX-
-22/5472--SE, 2022.

Johannes Wrangstal, Marcus Ogren, Modeling and Evaluation of High Temperature PEM
Fuel Cells for Truck Applications, LiITH-ISY-EX--22/5491--SE, 2022.

Emil Fransson Brunberg, Karl Bolin, Modelling and Optimal Control of a Variable Nozzle
Turbine in an SI Engine for Maximum Performance, LiTH-ISY-EX--22/5510--SE, 2022.

Erik Vandor, Gabriel Ehlin, Electrically Assisted Turbocharger: Modelling and Control
Strategy, LiTH-ISY-EX--22/5507--SE, 2022.

Nibras Musa, Linus Roos, Artificial Neural Network in Exhaust Temperature Modelling:
Viability of ANN Usage in Gasoline Engine Modelling, LITH-ISY-EX--22/5494-SE, 2022.

Anton Larsson, Oskar Gronlund, Comparative Analysis of the Inverse Kinematics of a 6-
DOF Manipulator, LiTH-ISY-EX--23/5597--SE, 2023.

Jesper Barreng, Martin Axelsson, Parameter Estimation in a Permanent Magnet
Synchronous Motor. LITH-ISY-EX--23/5595--SE, 2023.

Patrik Lindstrém, Design, Modeling, and Testing of a Force Feedback Haptic Device for
Simulated Robot Interaction, LITH-ISY-EX--23/5622--SE

Erik Axelsson, Sebastian Fagerstedt, Robust Aircraft Positioning using Signals of
Opportunity with Direction of Arrival, LITH-ISY-EX--23/5588--SE

Carl Sjostedt, Misfire Detection in Heavy Duty Diesel Engines Using Knock Sensors,
LiTH-ISY-EX--23/5553—SE

Trulsa Eriksson, System Identification of a Fixed-Wing UAV Using a Prediction Error
Method, LiTH-ISY-EX-23/5561-SE

Ken Dahl, Thermal Modelling of Permanent Magnet Synchronous Motor Windings in
Electric Heavy-Duty Vehicles, LITH-ISY-EX-23/5593-SE

5.6 Books

G Pillonetto, T Chen, A. Chiuso, G deNicolao, L Ljung: Regularised System Identification,
350 pages. Springer Berlin 2021 ISBN 978-3-030-95859-6

Lennart Ljung, Torkel Glad, and Anders Hansson, Modeling and Identification of Dynamic
Systems, Studentlitteratur, 2021.
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5.7 Handouts

Farnaz Adib Yaghmaie, Lennart Ljung. A crash course on reinforcement learning. arXiv:
2103.04910
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