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Task

▶ Task: Detect peaks, seizure-like bursts & characterize them. Provide
GUI.

▶ Contraints:
▶ many channels

▶ high sampling rate

▶ high heterogeneity

▶ Existing toolboxes are
▶ proprietary or vendor specific
▶ scale specific (Single Unit vs. EEG/MEG)
▶ quality-wise insufficient
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MEA LFP Analysis Toolbox I

Semi-automated data analysis pipeline with UI.

▶ Currently supports MultiChannel Systems 256 electrode MEA
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MEA LFP Analysis Toolbox II
▶ Allows graphical selection of electrodes and time window
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MEA LFP Analysis Toolbox III

▶ Preprocessing: Electrical humming filter, bandpass filter,
downsampling
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MEA LFP Analysis Toolbox IV

▶ Exploration: raw signal plots, absolute amplitude video, PSD,
Spectrogram
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MEA LFP Analysis Toolbox VII
▶ Analysis: Peak detection with threshold based on std or moving

average, burst detection based on moving average and moving std
(instead of peaks)
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MEA LFP Analysis Toolbox XIII

▶ seizure-like event quantification:
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▶ Transfer Entropy, Granger Causality and CSD

▶ Group analysis

▶ Other setups: CMOS, deep brain stimulation electrodes

▶ in-vitro/MEA - in-vivo/Tetrode correlation

▶ 2-Photon Ca2+ imaging
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