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Machine learning algorithms are readily employed, for example in pattern recognition. These algorithms draw
inspiration from the brain. However, compared to computers, the brain can perform many cognitive tasks
with a much higher efficiency. Consequently, computer architectures that emulate the function of synapses
and neurons in the brain are a promising basis for more efficient and greener electronic devices. Yet, today's
machine learning algorithms still rely on conventional computing hardware. Neuromorphic hardware that is
designed for specific machine learning applications promises a new paradigm in computing, more similar to
the brain, in which software and hardware are no longer distinguishable. The goal of this project is to create
materials with inherent properties resembling the neuronal structure of the brain: namely materials with
plasticity that are self-adaptive. To find such materials, the researchers study the interactions between atoms
in two-dimensional arrays. They search for configurations of interacting atoms that can be used to perform
specific computational tasks, i.e. recognize patterns in input stimuli, perform logical tasks and have memory.
The investigation of these materials and the interaction with them is performed using scanning tunneling
microscopy.

Projektbeteiligte

Dr. Susanne Baumann
Universität Stuttgart
Fakultät 8 - Mathematik und Physik
Institut für Funktionelle Materie und
Quantentechnologien
Stuttgart

Dr. Hermann Osterhage
Radboud University Nijmegen
Faculty of Science
Institute for Molecules and Materials
SPM Department
Nijmegen
Niederlande

1



Dr. Eduardo Javier Dominguez Vázquez
Radboud University Nijmegen
Faculty of Science
Donders Institute for Brain Cognition and
Behaviour
Nijmegen
Niederlande

Es werden die Institutionen genannt, an denen das Vorhaben durchgeführt wurde, und nicht die aktuelle Adresse.
27.07.2024

2


