
                                                    

 

Research Master - 2023 
 
Temporal and spatial exploration of simultaneous fNIRS and fMRI signals collected during a 

neurofeedback protocol to study eating behavior 
Supervisors: Yann Serrand (yann.serrand@inrae.fr) 

Elise Bannier (elise.bannier@irisa.fr) 
Nicolas Coquery (nicolas.coquery@inrae.fr) 

Location:  

Empenn U1228, IRISA, Campus de Beaulieu, Rennes  

Plateforme Neurinfo, CHU de Rennes  

Duration: 5 to 6 months, starting between February and April 2023 

Context 
Neuroimaging is a tool of choice for the study of eating behaviors. Functional MRI (fMRI) is the 
most widely used modality, as it allows a study of the brain as a whole, of cortical regions involved 
in decision making, and of deeper regions involved in motivation and reward. Other modalities such 
as functional near-infrared spectroscopy (fNIRS) have a higher temporal resolution but a more 
limited spatial resolution and limited access to subcortical regions. However, fNIRS allows to study 
the subject in his environment without the constraints of MRI (immobility, accessibility) and to 
perform a close longitudinal follow-up. Neurofeedback consists in the representation of the brain 
activity measured by imaging, in real time of a given region, allowing the participant to learn to 
regulate this activity. In the context of a study on eating behavior conducted by the EAT team of 
the NuMeCan Institute, a set of participants performed a series of fNIRS neurofeedback recordings 
preceded and followed by an fNIRS recording under MRI. The analysis of the data is in progress. 
This internship project is interdisciplinary and aims to develop a framework for evaluating 
simultaneously acquired fNIRS and fMRI data and to compare cortical and deep fMRI signals to 
cortical NIRS signals, spatially and temporally.  

This internship will require: 

1. Taking into account the existing literature in the field and the implementation of methods 
adapted to the problem encountered 

2. The use of software and technologies used to process MRI images (Python and Matlab in 
particular) 

3. Development: design, coding, testing, documentation 

4. A good mastery of mathematics and statistics to analyze and interpret the results 

5. An interest in neuroscience 

Required skills 



                                                     
 

 
 

- Strong background in image processing (ideally medical) and statistics 

- Computer skills: Python, Matlab 

Required qualities 

- Rigor, autonomy, scientific and technical curiosity, initiative, good interpersonal skills, interest in new 
technologies 

- Good command of technical and scientific English  

Keywords: image processing, statistics, brain imaging, neurofeedback  

The internship will take place in the Empenn U1228 unit (Inria/IRISA, UMR CNRS 6074) and at the 
Neurinfo MR facility at the University Hospital of Rennes in co-supervision with the Eat team (Institut 
NuMeCan, INRAE 1341, INSERM 1241, University of Rennes).  
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