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Slow Cortical Waves

Slow wave activity is observable 
● across species, 
● across scales,
● across methods.

 

Richness of data

Lack of comparability

Requirement of
cross-domain comparison

Often analysis workflows lack
● reproducibility,
● reusability,
● generality.

 
Comparability is needed for

● integration of multiple data sources,
● model calibration & validation,
● quantifying experimental variability.

 

for references see Appendix



There is no need to reinvent the wheel. 
There is value in bringing together existing methods, tools, and standards.

Approach: Adaptable and Reusable Analysis Pipeline

http://g-node.github.io/nix/
https://elephant.readthedocs.io/en/latest/
https://docs.conda.io/en/latest/
https://neo.readthedocs.io/en/stable/
http://g-node.github.io/python-odml/
https://numpy.org/
https://ebrains.eu/
https://snakemake.github.io/


Slow Waves Analysis Pipeline

● Pipeline = series of stages

● Stage = collection of blocks

● Workflow = path along blocks

● Benefit: 
Each element of the pipeline is 
reusable and exchangeable.



Results
Our approach enables diverse data to be compared 
in terms of abstract phenomenon descriptions (i.e. slow waves)

ECoG Calcium Imaging

Video Link Video Link

https://rgutzen.github.io/assets/SWAP/IDIBAPS_waves_4-8s.webm
https://rgutzen.github.io/assets/SWAP/LENS_waves_2-6s.webm


Results: Wave Planarity
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Results: Planar Wave Velocity

planar velocity = linear interpolation of trigger
             displacement in x and y direction



Results: Planar Wave Direction

ECoG Calcium Imaging

right hemisphere

Waxholm Space rat brain atlas

https://interactive-viewer.apps.hbp.eu/?templateSelected=Waxholm+Space+rat+brain+MRI%2FDTI&parcellationSelected=Waxholm+Space+rat+brain+atlas+v3&cNavigation=0.0.0.-W000..2-VbBJ.yR3S_.uqDJ2.2zw21Q..2FFc..XsqT%7E.xhTq.3qCE%7E..9u8
https://interactive-viewer.apps.hbp.eu/?templateSelected=Waxholm+Space+rat+brain+MRI%2FDTI&parcellationSelected=Waxholm+Space+rat+brain+atlas+v3&cNavigation=0.0.0.-W000..2-Va9s.yR3Ol.v2MMm.2zx929..2FFc..XsqT~.xhTq.3qCE~..9u8
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● EBRAINS collab: wiki.ebrains.eu/bin/view/Collabs/slow-wave-analysis-pipeline
● The pipeline code is open-source: github.com/INM-6/wavescalephant
● Preprint coming soon...


