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SEA-EU Master Internship at Kiel University

Topic of the Internship (short description)

Neuromorphic computing
DNA computing
Biosensors

Synthetic Biology

HOST INSTITUTION & PEOPLE

Name of host institution:

Group of Bio-Inspired Computation
CAU Kiel | Kaiserstral3e 2 | 24143 Kiel | Germany

Supervisor name and contact (email, phone):

Prof. Dr. Jan Steinkiihler
jst@tf.uni-kiel.de
+49 (0431) 880 - 6080

Research focus of the institution:

Our lab is working at the intersection of biology, engineering, and physics to develop the next
generation of computers. Our team strives to create a welcoming environment for everyone
interested in contributing to scientific progress.

Some of our current projects are:
* Bio-Inspired perception of odors (the sense of olfaction)

* Evolution of learning in the context of DNA computing
« Electrical circuit elements from renewable biomass

Website:

https://www.bioinsp.tf.uni-kiel.de/en
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TOPIC OF THE INTERNSHIP

Scientific context of the internship:

Neuromorphic computing aims to use bio-inspired computing paradigms to overcome the limitations of digital
computers. For example, the order of magnitude higher power consumption of current devices compared to
biological neural systems makes currently used von Neumann architectures increasing unsustainable(Schuller et al.
2015; Christensen et al. 2022). Another motivation is the development of materials that learn from and act directly on
physical inputs and outputs (e.g., light, forces, or molecules) rather than symbolic information like in silicon-based
computing. For example, perception of biorelevant molecules, light or touch is highly relevant for medical diagnostics,
environmental monitoring, and robotics(Stern and Murugan 2023). Another unsolved problem relates to the pollution
caused by semiconductor manufacturing. Like other structures created by humans, semiconductors are shaped by
top-down processes - which is powerful, but generates waste, depletes finite resources, and creates static products
with finite lifetimes. Biological systems are constantly regenerated and dynamically recycled into new parts and
shapes. We therefore need new materials for neuromorphic capabilities that not only mimic the energy-efficient
computational abilities of the biological inspiration but also use materials based on renewable resources.

Keywords:

Neuromorphic computing
DNA computing
Biosensors

Synthetic Biology

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 computer simulations or in the lab.

Skills to be acquired or developed:

We work with state of the art methods in synthetic biology, MD simulations, measurment
electronics and optical microscopy. 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 should be in the last year of your Master studies.

Field(s) of study:

Electrical engineering, material science, physics, biology

Scientific (or other) skills required:

Depending on the project lab skills or programming skills are usefull. Idealy you have already
developed some interested in biological matter and synthetic biology.

Language skills required:

English

GENERAL CONDITIONS OF THE INTERNSHIP

Desired duration of internship 3.6
(in months):

Desired start of internship: Flexible
Indicated weekly schedule: 35
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:
Ifyou're interested please send your CV and letter of motivation to the supervisor.
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