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Master of Science in Biomedical Engineering − Thesis Proposal 
Signal Processing and Analysis for Multi-Electrode Arrays

Introduction
To better understand electrical signaling in networks of excitable cells like cardiomyocytes and neurons, state of the art experimental techniques permitting to assess membrane potential fluctuations with high spatio-temporal resolution are indispensable. BioCAM4096 (Fig. 1) is the first commercially available large-scale high-resolution microelectrode array (MEA) platform integrating 4096 microelectrodes on an active area of 7 mm2. Based on a patented CMOS technology, BioCAM4096 enables real-time acquisitions of extracellular electro-physiological signals from in-vitro electrogenic cultures at unprecedented spatial and temporal resolutions (Fig. 2). 

Problem
The current system is able to ... 

Goal
It is the aim of this master thesis project to develop MATLAB algorithms that ... 

Tasks
1. Learn about the application, wavelet theory, and ...
2. Draft concept for algorithms to be developed

3. Develop algorithms for ...
4. ... 

5. Test algorithms, ...
6. ...
7. Document results

Nature of the thesis: signal processing, MATLAB, wavelets

Supervisor: Prof. Dr. Volker M. Koch, Bern University of Applied Sciences, Biomedical Engineering Lab, Biel/Bienne, www.ti.bfh.ch, ...
Collaborator: ...
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Fig. 1: World's first commercial CMOS-based 
large scale high resolution MEA platform. 
Source: www.3brain.com
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Fig. 2: Acquisition from cardiac tissue cultures represented as 3D activity propagation.
Source: www.3brain.com
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