
Combrisson E, Allegra M, Basanisi R, Ince RAA, Giordano B, Bastin J, Brovelli A (2021). Group-level inferences of information-based measures for the 
analyses of cognitive brain networks. biorxiv

https://github.com/brainets/frites

https://brainets.github.io/frites/

Etienne Combrisson



From Functional Connectivity to Neuronal Dynamics

Battaglia D, Brovelli A (2020) The Cognitive Neurosciences, Sixth Edition



Information Theory 

Ince RAA et al (2016) A statistical framework for neuroimaging data analysis based on mutual information estimated via a Gaussian copula.
 Human Brain Mapping



Gaussian Copula MI and CMI

Ince RAA et al (2016) A statistical framework for neuroimaging data analysis based on mutual information estimated via a Gaussian copula.
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Local analysis 



Core Functions



Functional Connectivity



Granger Causality



Connectivity Measures 
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Statistical analysis

Random Effect (RFX)Single-subject Fixed Effect (FFX)

+

Permutation-based statistics and Multiple Comparison Correction



Stats functions



Workflows



Workflows



Typical Pipeline



https://brainets.github.io/frites/



Examples



1. ROI-based and Network-based analysis in the same framework

2. Single-trial and dynamic (time-resolved) Functional Connectivity measures for 

neurophysiology (MI, Granger causality, etc)

3. Atlas-based or channel-level (e.g., MNI coords) FC analysis

4. Whole-brain (MEG, EEG) and sparse (SEEG, LFP, MUA) data

5. Single-participant and group-level statistical inference

6. Frites is on EBRAINS 

7. Integration with Siibra, IntrAnat, NeO and Elephant

8. Testing on SEEG localisers (JP Lachaux) and SEEG CCEPs (O David)

Etienne Combrisson Vinicius Lima Andrea Brovelli

https://search.kg.ebrains.eu/instances/Software/453d65d6-1b12-4db2-93f0-f0b8f68da0f3


Application to sEEG data - Visual search

Where is the letter “T”
among visual distractors?

TASK

DATA
62 SEEG subjects

NEURAL CORRELATE

HGA activity in motor (L),  premotor (L) and 
parietal (R) regions

Pairwise links modulated according to reaction time (p<0.05)

Task-related FC on HGA amplitude


