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From left to right: Artur Faizullin, SMS digital; Mohammad
Armoun, Chen Shikun, first place; Bernhard Steenken, CEO
SMS digital; Dirk Lieftucht, SMS digital; Sherri Hadian, SMS
digital; Gari Jose Ciodaro Guerra, second place.

How can machine-learning algorithms help to make
steel production more efficient?
This was the question that 25 bachelor’s and master's
degree students from Jacobs University Bremen, the
University of Duisburg-Essen, and South Ural State
University in Chelyabinsk spent two months puzzling
over. Now the winner has been announced: First prize
in this year's Data Challenge goes to Chen Shikun
and Mohammad Armoun from the University of
Duisburg-Essen. The runner-up is Gari Jose Ciodaro
Guerra from the Jacobs University of Bremen. And
third prize goes to a team from the University of
Chelyabinsk.
The concept, which SMS digital is now implementing
for the third time, is proving to be a complete success
once again and has been very well received by the
participants, particularly because it addresses a
problem of industrial steel production. What was new
about the Data Challenge this year was that it took the
form of a match between universities.
The aim of the Data Challenge was to develop an
algorithm that is capable of detecting potential defects
during steel production, based on the raw material
used, throughout the entire production process and in
particular, the casting of steel in a continuous casting
plant, and so make them visible and prevent them
from happening. This is where machine learning and
deep learning algorithms, including programming
languages such as Python, were utilized. Early
identification of defects during the casting process not
only prevents immense costs, but also reduces CO 2
emissions from steel production.
The participants were given real data sets from
software applications that are already used by one of
the largest steel producers in the U.S. In order to
implement and test the algorithms, the participants
received a total of over 30,000 data inputs on the raw
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material composition of the liquid steel to be cast and
information on the corresponding material defects that
occur on the produced slabs during production and
are to be avoided in the future. Finally, experts from
SMS digital tested whether the predictions made by
the students matched the actual defects identified.
It was not easy for the jury to decide on a winner,
because all teams convinced with extremely
innovative ideas and approaches to solutions. Without
really knowing the metal manufacturing industry, this
is a great achievement. The results attained by the
participants were outstanding: The defect predictions
made by all of the final teams were almost 100
percent correct. The team from the University of
Duisburg-Essen impressed the jury with its solution to
avoid these deficiencies across the board.
Dirk Lieftucht, organizer and head of Metallurgical
Applications at SMS digital, added: "The Data
Challenge doesn't just provide us with new insights, it
also gives us access to a large pool of data analyses.
These help us to work on new digital solutions."
Throughout the Data Challenge, which lasted around
two months, experts from SMS digital were on hand to
offer guidance and support to the participants. Video
conferences were held every week to answer
questions and give useful tips and advice. A dedicated
web page with lots of information on the Data
Challenge was also set up for the participants.
Bernhard Steenken, CEO of SMS digital, explained:
“These innovative approaches from the young data
scientists are tremendously helpful to us. Gaining a
different perspective on the problems facing our
industry is just what we hope to achieve with the Data
Challenge. Not only that, as an employer, we want to
win over high-potential recruits, because we are
currently expanding our team rapidly. For us, it's
important to share knowledge within the team and
think outside the box. That's why we hold regular
hackathons, where the team works together to
develop digital prototypes within 48 hours. Employees
with no IT background are needed here, too, as it is
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precisely this that promotes creative collaboration
within the company.?
In addition to a cash prize of EUR 15,000 for the firstprize winner and EUR 5,000 for the runner-up, the
winners will also be given a tour of a steel plant in the
U.S. at one of North America's largest steel producers.
There they will be able to experience a vast
production facility of enormous dimensions and see
where their idea is to be turned into reality.
The next Data Challenge will take place in 2021.
SMS group is a group of companies internationally active in plant
construction and mechanical engineering for the steel and nonferrous
metals industry. It has some 14,000 employees who generate worldwide
sales of more than EUR 2.8 billion. The sole owner of the holding company
SMS GmbH is the Familie Weiss Foundation.
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