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Description of the project

Recurrent neural networks are brain-inspired networks that enable us to solve complex tasks.

However, they require enormous computing power when dealing with large amounts of data and

a large number of neurons. One solution are optical implementations, whose properties such as

parallelism and speed enable efficient computing. Optical neural network interconnects based on

scattering media offer a promising solution to the challenges associated with traditional digital

implementations. Implementations of the so-called reservoir computing approach allow the use

of scattering plates. These can guarantee complex linear mixing of the entire encoded informa-

tion of a very large number of photonic nodes and their parallel processing - an ideal prerequisite

for the fast and scalable solution of demanding problems.

The thesis can be written in German or English.

Subtasks of the project

• Optimization of existing laboratory setup using scattering medium (SM)

• Investigation of SM properties affecting network performance

• Investigation of different coupling methods (grid, diffuser)

• Simulation and investigation of setup in Python

• (Design and fabrication of SM for optimized properties)

• (Investigation of the possible use of a Digital Mirror Device (DMD))

The laboratory setup is already in place and can be expanded/used.

Your profile

• Interest in optics and programming,

• Interest in AI, ML, and Neural Networks

• Independent working style and motivation,
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Figure 1: Implementation of optical reservoir computing

• Confident handling of Python.
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