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SEA-EU Master Internship at Kiel University Kiel University

EUROPEAN UNIVERSITY OF THE SEAS Christian-Albrechts-Universitat zu Kiel

Title of the Internship

Autonomous Maritime Vessels - Machine Learning for Autonomous Ship Behaviour

Scientific field /research area

Engineering and Technology

HOST INSTITUTION & PEOPLE
Name of host institution:

Christian-Albrechts-Universitat zu Kiel, Technical Faculty, Department of Computer Science,
Intelligent Systems
Hermann-Rodewald-Str. 3 | 24118 Kiel | Germany

Supervisor name and contact (email, phone):

Prof. Dr.-Ing. habil. Sven Tomforde
st@informatik.uni-kiel.de
+49 431 880 4844

Research focus of the institution:

Technical systems should take over more and more tasks autonomously and reliably. As far
as possible, they should act in the background, serve people and make intelligent decisions.
This applies above all to appropriate reactions to unknown situations or the provision of
services even under severely disturbed conditions. Tasks that people use their creativity to
solve. The group "Intelligent Systems" of the Kiel University develops novel methods and
concepts from the field of machine learning that enable technical systems to find appropriate
and continuously improving answers to challenges even without human creativity.

Keywords: intelligent systems, machine learning, reinforcement learning, active learning,
anomaly/novelty detection, deep learning, self-supervised learning, autonomous systems,
organic computing, autonomic computing, self-organisation.

Website: 1 https:/iwww.ins.informatik.uni-kiel.de/en?set_language=en
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TOPIC OF THE INTERNSHIP

Scientific context of the internship:

Autonomous driving for cars is constantly being developed to market maturity. Al-based
processes are the key to success here - starting with a reliable perception of the environment
and prediction of behaviour through to controlled decision-making for autonomous vehicle
behaviour. Corresponding developments are also increasingly being observed in the maritime
sector. The CAU is involved in a test vehicle for autonomous shipping (the MS Wavelab) and
a test area in the Kiel Fjord. The aim of the work is to establish an autonomous ferry service
in the fjord in the medium term. The fundamentals of autonomous ship behaviour in busy
waterways are currently being researched, e.g. in the context of research projects such as
CAPTN FordeAreal, CAPTN Foérde5G and CAPTN.

Tasks entrusted to the student:

According to your skills and direction of study, we will craft an individual project for you. You
will conduct either experiments using real-world data from the Kiel Fjord region, simulations
of autonomous ship behaviour, or communication aspect. Ideally, you will work on an
application of technology such as Reinforcement Learning or Anomaly Detection to aspects
of the modelling and control problems.

Skills to be acquired or developed:

We work with state of the art methods in machine learning, ship simulations, behaviour
guantification and analysis and hardware systems (i.e. real-world systems such as ships).
Depending on your interests we can look for specific skills you will learn during your time in the

group.
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PROFILE OF THE STUDENT
Minimum level of study required:

You have successfully finished your Bachelor studies. Ideally, you're already in the last year
of your Master studies.

Field(s) of study:

Computer Science, with a focus on machine learning / artificial intelligence.
Electrical Engineering or Maths (and similar) are also fine if you have the necessary
knowledge in programming and machine learning technology.

Scientific (or other) skills required:

Programming skills are expected: Mostly Python, C/C++ are also fine. Depending on the topic, JAVA skills may be
relevant as well.

Basic knowledge in machine learning, experiences in analysing ML methods would be fine. Ideally, basic
knowledge in Reinforcement Learning or Anomaly Detection.

Language skills required:

English

GENERAL CONDITIONS OF THE INTERNSHIP

Desired duration of internship
(in months):

3 to 6 months

Desired start of internship: Flexible
Indicated weekly schedule: 35 hours
Payment: None. It is possible to apply for an Erasmus+ Grant at

your own university.

Internship agreement: An internship agreement will be signed.

To SEA-EU students:
If you’re interested please send your CV and letter of motivation to the supervisor.
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