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Motivation: Slow Cortical Waves
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lack of comparability

Analysis workflows often lack

» reproducibility,
« reusability,
» generality.
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cross-domain comparison

Comparabilty is needed for

« integration of data sources,

« model calibration & validation,

« quantifying experimental variability.



Modular Analysis Pipeline Approach
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ECoG, Calcium Imaging,

The Slow Wave Analysis Pipeline

organizes the analysis steps in sequential stages
of combineable blocks.

Data Entry

UTILTY BLOCKS
¢check_input
senter_data
¢plot_traces

fixed

Processing

UTILTY BLOCKS fixed

¢check_input
¢plot_processed_traces
s plot_power_spectrum

Trigger Detection

UTILTY BLOCKS fixed
¢check_input

¢plot_trigger_times

EEG, Spikes, LFP, Simulation, ...

PROCESSING BLOCKS—choose any,
sroi_selection
¢background_substraction
¢normalization

s frequency_filter
®logMUA_estimation
gz_score

¢ phase_transfrom

DETECTION BLOCKS——choose one
¢threshold

s hilbert_phase
2minima

Wave Detection

UTILTY BLOCKS fixed

¢check_input
¢merge_wave_definitions

eplot_waves

Characterization

UTILTY BLOCKS fixed
¢check_input

¢merge_characterizations

DETECTION BLOCKS ——choose one
etrigger_clustering

¢time_sequence_cropping

FILTER BLOCKS
®remove_short_states

choose any

ADD. PROPERTIES
soptical_flow

choose any;

s criticial_points

MEASURE BLOCKS
¢label_planar

choose any;

slabel_complex
2velocity_planar
2velocity_flow
edirection_planar

Zinter_wave_interval




The Slow Wave Analysis Pipeline

ECoG

Calcium Imaging

pixel size: 0.55 mm

enables meta-studies,

for which, we analysed 5 open-access datasets
of 60 ECoG and calcium imaging recordings.
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ECoG

Calcium Imaging

ECoG

Calcium Imaging

Comparing Heterogeneous Data
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trigger detection method

hilbert phase

minima

Comparing Methods on Same Data
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Calibrating & Validating Models
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