
n August 1, 1990, I started at
Universität Dortmund, in the Department of Chemietechnik
(Chemical Technology), as the new professor of

“Anlagensteuerungstechnik”, a name that sounded as oldfashioned then
as it does now.

: I had worked for about 9 years in systems
and control theory at RuhrUniversität Bochum and Universität Duisburg,
in part on rather esoteric subjects as the relationship between information
theory and optimal filtering and control. This period ended with submitting
my Habilitationsschrift on “The Limits of the Performance of Linear Control
Systems” in 1986. Then for 4 years I was at Fraunhofer IITB in Karlsruhe
as a group manager, acquiring and leading a number of projects with
industry, including the first EUfunded project that I was involved in. Some
of this experience persists in my teaching until now, e.g. the experience
with the modelling and control of the quartztube drawing process at
Heraeus in Hanau.

On August 1, 1990 I took over a few offices with
old furniture, a quite large but rundown
experimental space with some old equipment,
but there was also a significant amount of
money for investments and the chance to fill
several open positions for researchers. It was
perfect for me, starting from scratch with good funding, an open space to
fill. The position had not existed before, so there were only few boundary
conditions, at least not explicit ones. An empty page can be a challenge,
but it is also a great opportunity. Looking back, I still am so grateful to the
team of the first months, Gisela Hensche who was my secretary for more
than 26 years, Stefan Kowalewski, Ralf Müller, Paul Appelhaus, Konrad
Wöllhaf, KarstenUlrich Klatt, and Werner Althoff, who organized the
renovation of our experimental space and constructed several setups that
we are still using. Many generations of researchers followed, we expanded
to 10 PhD students, then 15, then 20. All of them did great work and. it
was a pleasure to interact with them and see them grow.

One of the challenges that I met was that I am not a chemical engineer or
Verfahrenstechniker by education. The department therefore offered me a
special training, by appointing me to chair the PhD examination committee
which at that time implied to have to preside over almost all PhD exams. In
around 100 of these exams, I learned the foundations of process
engineering, and when I was able to explain a surprising phenomenon

during a PhD exam that wellreputed process
experts could not
explain, I felt that I
finally had arrived in
this universe.

Before coming to Dortmund, I had interviewed
for several positions, but Dortmund was not only
the first good offer that I got but also my dream –
to apply systems and control theory and
technology to physical, chemical and biological
processes that have their own “life”, that exhibit
interesting nonlinear dynamics not because they
are badly constructed but by their very nature,
and which are often only partially understood.

Already immediately after at the beginning in
1990, we did solid work on using “artificial
intelligence” for control, which became less
popular later but now again is a hot topic with
ample public funding. It reemerged with the
same hopes and claims that all this theoretical
stuff and tedious modelling are not needed, and
the same fundamental problems unresolved,
especially how model accuracy can be assured
to a sufficient degree in online applications. One
of our most cited papers is from this period (see
the list on p.3).

When starting, I assumed that Hybrid Systems
would be the big topic of the future. They were
indeed a big hot topic, but only for about a
decade. There were excellent funding
opportunities and many publications and PhD
theses written by group members, and two of
them became full professors building on their
work in this domain. We were lucky to be part of
the pioneering efforts in the area (at one point I
had three projects funded in a DFG
Schwerpunktprogramm at the same time), but
thereafter the progress in general slowed down,
applications to realistic cases from the process
industries were out of sight, and our focus
shifted. Interestingly, there now is a renaissance
of work on the verification of logic controllers, as
can be seen by the citations of Nanette Bauer’s
work on modeling SFCs. And 20 years after
receiving a DFG grant on MPC for hybrid
systems, we are again active in this area.

30 years
of the dyn
group
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From the start, the dyn group worked on a
quite broad range of topics. One can attribute
this to several reasons, the wealth of
interesting topics that process engineering

offers, the applicability
of optimization beyond

dynamics and control, and of course my
personal preference for variety over
uniformity. “Less is a bore”. This is also
reflected in the variety of the backgrounds of
the group members over the decades, as
well as in my longlasting involvement in the
internationalization of the department and of
the university.

In all this variety, there has been one big
trend and one big topic over the three
decades of dyn: The big trend is the use of
optimization, from process and plant design
to economics optimizing control. This was a
game changer, compared to the first years.
In consequence, our control related activities
shifted to MPC, but I am still dreaming of
making use of some of the classical robust
control theory that I worked on in the 1980s
in this field.

THE big topic
for me has
always been
how to cope
with
uncertainty.
Nominal
design, be it of

plants or controllers, is nice, important,
useful. But reality is not as we assume it to
be in the design, and engineering solutions
(and the setup of our lives in general) have
to take into account that there is uncertainty.
Feedback control is first and foremost a way
to handle uncertainty in the behavior of
systems. I have favoured frequency domain
controller analysis and design because one
can deal with robustness, i.e. lack of
knowledge of the behavior of the real system,
much better than in other settings. Thanks to
winning a grant in the DFG
Schwerpunktprogramm Echtzeitoptimierung
großer Systeme (realtime optimization of
large systems) as a complete outsider in
1995, I learned about twostage and multi
stage stochastic optimization, which in my
view is the most adequate representation of
real decision processes under uncertainty.
We applied the idea both to planning and
scheduling and to modelpredictive control.
Sergio Lucia, who made the idea of multi
stage MPC (first applied in Kai Dadhe’s PhD
thesis on control based on neural nets) fly in
his thesis and in many publications, will be
the new Professor for Process Automation in
our Department, starting on October 1, 2020.
Iterative realtime optimization, which we
introduced to the process systems
engineering community by a paper in 2005
and significantly improved in the 2016
Computers and Chemical Engineering paper
by Gao, Wenzel and Engell, is another
important contribution to handling
uncertainties.

The group has had a lot of success, 78 PhD
theses were finished under my supervision,
73 internal and 5 external ones. I counted 10
former PhD students who became
Professors, and several others assumed
leading positions in industry. We published
more than 500 papers that are listed in
Scopus, and we trained a huge number of students via their thesis work. I
coordinated several exciting EU projects, most recently the very successful
CoPro project (www.coproproject.eu), and participated in many others. I very
much enjoyed this type of projects with their breadth of topics, approaches,
cultures and people involved). The EU also very generously supported us via
the ERC Advanced Grant Mobocon.

Last but not least, the group has made a huge contribution to the education of
thousands of young engineers. We are currently offering 5 compulsory courses
or semielectives on the Bachelor and Master levels, from Introduction to
Programming to Control Theory and Applications for students in Automation
and Robotics, and elective courses, mostly on the Master level, covering
modelling and advanced control, logic control, optimization, logistics, and more.
This includes courses by our great external lecturers, Prof. Stefan Krämer, Prof.
JörgIngo Baumbach, Dr. Dünnebier, Dr. Kuschnerus and Dr. Sonntag to whom
I am extremely grateful for their continuous support that enables us to send
wellrounded process and automation engineers to the socalled real world.

My three daughters grew up and matured with the group, the youngest of them
was one year old when I came to Dortmund. The two older ones are now both
mothers of girls, both born during the last 12 months. 30 years make one
generation…

Big big thanks to all the group members during these 30 years, to all our
cooperation partners in the numerous joint projects, big and small, to the BCI
Department and TU Dortmund that provided us with excellent working
conditions, good administrative support, a friendly atmosphere, and many
opportunities for collaborations, to all who supported us in various ways, and to
the anonymous evaluators who fortunately supported most of our proposals.
They all made it happen.

Had the times been different, we would have organized a nice event and invited
you to celebrate the 30 years anniversary with us in person, but under the
present circumstances I can only send you this letter and invite you to check
some of the material mentioned below. Hopefully it can be done next year.

Best regards,

Sebastian Engell
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The 20 most cited papers from
the dyn group and our friends
after 30 years

Sergio Lucia received his M.Sc. in
Electrical Engineering from the University
of Zaragoza in 2010. He then joined the
Chair of Process Dynamics and

Dr. Sergio Lucia
new professor
in BCI

Operations at TU Dortmund and obtained his Dr.Ing. degree
with a Dissertation focused on the optimizationbased control of
uncertain systems. After a Postdoctoral position at the Otto
vonGuericke and a Postdoctoral fellowship at the
Massachussets Institute of Technology (USA), he joined the TU
Berlin as a Juniorprofessor in 2017. His research is focused on
the interface between control theory, numerical optimization
and machine learning with applications in the field of process
engineering and energy systems.

Prof. Lucia will join the department as Professor of Process
Automation on October 1, 2020.
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dyn video presentation
channel
The DYN group has recorded numerous
scientific talks as part of various virtual
events over that past few months. Click
here to be directed to the videos and
learn about the current research of the
group.

Follow this link for the complete
list of dyn PhD graduates
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