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Network Comparisons
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Network Comparison Scenarios

The validation process evaluates the consistency of the
predictive simulation outcome with the system of interest.
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- classical validation
- calibration

- quantify variability
- influence of external parameters

- benchmarking to a reference model
- robustness w.r.t to parameters / input
- consistency between versions

- benchmarking to a reference simulator
- robustness w.r.t. simulator configuration
- consistency of implementations



Simulator Comparison Case Study [ simulator J"[ simulator ]
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Trensch G. et al. (2018) & Gutzen R. et al. (2018) Frontiers in Neuroinformatics



Simulator Comparison Case Study [ simulator J‘ """"""" >{ Simulater ]

Firing Rate (FR) Regularity (LV) «10° Correlation (CC)
200 - !

) 0t —C \ 2 FR - -

S e SpiNNaker 20 = vy 4 =

3100 - /\\ L [ o €C
o 0 —= — . 0 : ; 0 —
-E. < 107
i 6 A
> 100 - A }
E 4t h _
2 5 ' 50 - ‘ 7 | E
E S ol A / 5
0 : Fad \.f-‘-
E (0 = T = T () T ' T ] j T |\ I
A x 104

100 4 q
.-
H . =
§ all 1 o0 9
(b - T | — =T —= (] E— T T ] T T T I T 1
() 2 4 3] 5 10 (0.5 1.0 0.000  0.025  0.050 () 2 4
FR (Hz) LV G effect size

Trensch G. et al. (2018) & Gutzen R. et al. (2018) Frontiers in Neuroinformatics



Simulator Comparison Case Study
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Higher-order characteristic measures [ Model J"[ Model ]

A similarity score based on the angles between pairs of
eigenvectors can quantify the structural alignment between
sets of pair-wise measures (i.e., correlation, connectivity).
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Gutzen R., Grun S., Denker M. (2022) BioSystems (submitted)



Higher-order characteristic measures [ Model k’[ Model ]

Eigenangle test (p =107%2 - 10789) Kolmogorov-Smirnov test (p = 0)
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Higher-order characteristic measures [ wotel g
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Model Connectivity Estimation via Calibration [ vodel  Jgnd| Experiment |
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- using multiple measures, incl. their relation

- calibration by optimizing comparison scores

- validation needs to be independent
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Reproducibility & Reusability

The more similar data is processed, the better it can be compared.
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Reproducibility & Reusability
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Characteristic population activity: slow waves | Experiment g3 Experiment |

Widefield Calcium Imaging
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Collaborative Brain-Wave Analysis Pipeline (Cobrawap): https://github.com/INM-6/cobrawap




Towards "big data" analyses, and meta-studies [_oweriment Jg- >{_experment |

using 5 open-access datasets of 60 ecog and calcium imaging recordings
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Comparing Heterogeneous Data | Experiment [gennnnnenne
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Comparing Methods on Same Data [ experiment goosssssrr 3| Experiment |
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Calibrating & Validating Models
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Comparing Heterogeneous Data
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Conclusion

Ry

validation testing can be used for calibration
- rigorous activity comparisons enables inference
on connectivity

- modular adaptable analysis makes
heterogeneous data comparable

- collaborative research and tool-sharing unveils
links between domains
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Appendix

References for Figure on Slide 12 Slow Wave Datasets
» Celotto et al. (2020) doi:10.3390/mps3010014 - Resta et al. (2020) doi:10.25493/3E6Y-EBG
- Pastorelli et al. (2019) doi:10.3389/fnsys.2019.00033 - Resta et al. (2020) doi:10.25493/X|R8-QCA
- Capone et al. (2017) doi:10.1093/cercor/bhx326 « Sanchez-Vives (2020) doi:10.25493/WKA8-Q4T
« Massimini et al (2004) doi:10.1523/J]NEUROSCI.1318-04.2004 - Sanchez-Vives (2019) doi:10.25493/ANF9-EG3
« Muller et al. (2016) e17267. doi:10.7554/elife.17267 + Sanchez-Vives (2019) doi:10.25493/DZWT-1T8
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