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Self-similarity and multifractality in human brain

activity:

a wavelet-based analysis of scale-free brain dynamicsI
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Abstract

– Background: The temporal structure of macroscopic brain activity
displays both oscillatory and scale-free dynamics. While the functional rel-
evance of neural oscillations has been largely investigated, both the nature
and the role of scale-free dynamics in brain processing have been disputed.

-New Method: Here, we offer a novel method to rigorously enrich the
characterization of scale-free brain activity using a robust wavelet-based as-
sessment of self-similarity and multifractality. For this, we analyzed human
brain activity recorded with magnetoencephalography (MEG) while partici-
pants were at rest or performing a visual motion discrimination task.

–Results: First, we report consistent infraslow (from 0.1 to 1.5 Hz) scale-

IWork supported by French grant MultiFracs ANR-16-CE33-0020 to PA, ANR Schu-
bert ANR-0909-JCJC-071 to PC and the HUBBLE Enhanced — Eurotalents/# 233 con-
tract from the 7th PCRD to DLR. The authors are grateful to Biyu J. He (NYU, Scool
of Medicine) for fruitful discussions on scale-free brain dynamics and to Omar Darwiche
Domingues (INRIA Parietal) for his implementation of the WLBMF toolbox in Python.

∗Corresponding author.
Email addresses: daria.la-rocca@inria.fr (Daria La Rocca),

nicolas.zilber@hotmail.com (Nicolas Zilber), patrice.abry@ens-lyon.fr (Patrice
Abry), virginie.van.wassenhove@gmail.com (Virginie van Wassenhove),
philippe.ciuciu@cea.fr (Philippe Ciuciu)

Preprint submitted to Elsevier September 6, 2018



Download English Version:

https://daneshyari.com/en/article/10130116

Download Persian Version:

https://daneshyari.com/article/10130116

Daneshyari.com

https://daneshyari.com/en/article/10130116
https://daneshyari.com/article/10130116
https://daneshyari.com

