
Accepted Manuscript

Title: EEG Time-Warping to study non-strictly-periodic EEG
signals related to the production of rhythmic movements

Authors: B. Chemin, G. Huang, D. Mulders, A. Mouraux

PII: S0165-0270(18)30224-3
DOI: https://doi.org/10.1016/j.jneumeth.2018.07.016
Reference: NSM 8067

To appear in: Journal of Neuroscience Methods

Received date: 30-3-2018
Revised date: 23-7-2018
Accepted date: 23-7-2018

Please cite this article as: Chemin B, Huang G, Mulders D, Mouraux A,
EEG Time-Warping to study non-strictly-periodic EEG signals related to the
production of rhythmic movements, Journal of Neuroscience Methods (2018),
https://doi.org/10.1016/j.jneumeth.2018.07.016

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.jneumeth.2018.07.016
https://doi.org/10.1016/j.jneumeth.2018.07.016


 1 

EEG Time-Warping to study non-strictly-periodic EEG signals related to the 

production of rhythmic movements. 

Chemin B.1,2*, Huang G1,3, Mulders D1, Mouraux A.1 

1. Institute of NeuroScience (IoNS), System and Cognition Department, Université catholique de 
Louvain, Belgium 
2. International Laboratory for Brain, Music and Sound Research (BRAMS), Université de Montréal, 
Canada  
3. School of Mobile Information Engineering, Sun Yat-Sen University, China 

*Corresponding author:  

Baptiste Chemin: baptiste.chemin@uclouvain.be 

Permanent address:  

Institute of Neuroscience (IONS) 
Avenue Mounier 53 bte B1.53.04 
1200 Woluwe-Saint-Lambert 
Brussels - Belgium 

 

Highlights 
 Natural rhythms, such as music and dance, show fluctuations of their period over 

time. 

 The EEG time-warping procedure make it possible to « concentrate » non-strictly-
periodic neural responses in the frequency domain. 

 The EEG time-warping procedure extends the use of EEG frequency-tagging to the 
study of natural rhythms. 

 The EEG time-warping procedure offers a way to disentangle concurrent periodic 
neural 

 activities, such as activities recorded in the context of rhythmic sensorimotor 
synchronization. 

 

 

Abstract 

Background 

Many sensorimotor functions are intrinsically rhythmic, and are underlined by neural 

processes that are functionally distinct from neural responses related to the processing 

of transient events. EEG frequency tagging is a technique that is increasingly used in 

neuroscience to study these processes. It relies on the fact that perceiving and/or 

producing rhythms generates periodic neural activity that translates into periodic 

variations of the EEG signal. In the EEG spectrum, those variations appear as peaks 

localized at the frequency of the rhythm and its harmonics.  
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