
HAL Id: inserm-03174616
https://inria.hal.science/inserm-03174616v1

Submitted on 19 Mar 2021

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Données ouvertes : comment permettre leur
réutilisation?
Camille Maumet

To cite this version:
Camille Maumet. Données ouvertes : comment permettre leur réutilisation?. REMI 2021 - Rencontres
du Réseau d’Entraide Multicentrique en IRM, Mar 2021, Online, France. pp.1-51. �inserm-03174616�

https://inria.hal.science/inserm-03174616v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Données ouvertes : comment 
permettre leur réutilisation?

Camille Maumet
Univ Rennes, Inria, CNRS, Inserm

@cmaumet

Réseau d'Entraide Multicentrique en IRM March 18, 2021

Image credits: Sculpture by Malin Bjornsdotter “Cerebia”, OHBM Brain Art SIG

https://www.neurobureau.org/galleries/brain-art-competition-2019-2/


A brain imaging study

2

Analysis

Data preparation

Derived data



A brain imaging study

2

Analysis

Data preparation

Derived data

about 30 participants 
per study

(Poldrack et. al, Nat. Neurosci. 2017)



The Atlantic Science, “A waste of 1000 research papers”, Ed Yong. 3

(Ir)-Reproducibility

https://www.theatlantic.com/science/archive/2019/05/waste-1000-studies/589684/


7Le Monde Pixels, “Une étude démontre les biais de la reconnaissance faciale”, Perrine Signoret.

Représentativité de l’espace d’entraînement

https://www.lemonde.fr/pixels/article/2018/02/12/une-etude-demontre-les-biais-de-la-reconnaissance-faciale-plus-efficace-sur-les-hommes-blancs_5255663_4408996.html
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We need bigger & more 
representative samples



Data sharing in 
Europe
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Image credits: Parcels 1 2 & 4 (CC0), Parcel 3 (CC0), Parcel 5 (CC0).
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● Extensions: MEG, iEEG, EEG

Slide by R. Poldrack & K. Gorgolewski (CC BY), adapted. 

Brain Imaging Data Structure 
(BIDS)

(Gorgolewski et al., Sci. Data 2016)

Krys 
Gorgolewski

https://figshare.com/articles/Towards_a_robust_data_organization_scheme_for_neuroimaging_the_Brain_Imaging_Data_Structure_BIDS_/6949577/1
https://creativecommons.org/licenses/by/4.0/
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Yarik 
Halchenko
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Data sharing *and* privacy

https://open-brain-consent.readthedocs.io/ 

Open Brain Consent: Consent forms & Data User Agreement that 
enable data sharing of neuroimaging data in compliance with GDPR.

(Bannier et al., HBM 2020)

Stephan 
Heunis

Image credits: “Privacy lock”

https://open-brain-consent.readthedocs.io/
https://www.pxfuel.com/en/free-photo-xfgbz


16Image credits: “Privacy lock”

Version française

Elise 
Bannier

Anne 
Hespel

Formulaire de consentement
Lien direct

License d’utilisation
Lien direct

“[...] Il vous est proposé de 
participer à une étude. Dans ce 
cadre, des données à caractère 
personnel vous concernant seront 
collectées, utilisées et stockées. Si 
vous l’acceptez, vos données 
peuvent également être utilisées 
pour d’autres projets de 
recherche futurs dans le 
domaine des neurosciences 
médicales et cognitives dans 
une mission d’intérêt public. 
[...]”

“[...] 2. Je ne poursuivrai jamais, 
par quelque moyen que ce soit, la 
finalité visant à établir ou à 
retrouver l’identité des 
personnes concernées par le 
traitement des données à 
caractère personnel, ci-devant les 
participants à l’étude [...]

3. Je ne diffuserai pas ces 
données.
[...]”

À signer par les 
participant.e.s.

À signer par les 
scientifiques souhaitant 
accéder aux données

Data sharing *and* privacy

https://www.pxfuel.com/en/free-photo-xfgbz
https://open-brain-consent.readthedocs.io/en/stable/gdpr/i18n/ultimate_gdpr.fr.html
https://open-brain-consent.readthedocs.io/en/stable/gdpr/i18n/data_user_agreement.fr.html


Shared (open) data

+ Images
+ Homogenous
-  Datasets

Unique study
30 participants

6Crédits : Cerveaux, Neil Conway, Flickr (CC BY 2.0)
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Shared (open) data

+ Images
+ Homogenous
-  Datasets

Unique study
30 participants

Consortium
1000 participants

6Crédits : Cerveaux, Neil Conway, Flickr (CC BY 2.0)
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Shared (open) data

+ Images
+ Homogenous
-  Datasets

Unique study
30 participants

Consortium
1000 participants

Cohort
100 000 participants

6Crédits : Cerveaux, Neil Conway, Flickr (CC BY 2.0)
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13

● Variability in single-lab studies 
○ Across subjects
○ Across scans

● Variability in multi-lab studies
○ All of the above plus
○ Across machines 
○ Across sites
○ Across acquisition protocols

● Variability in data integration studies
○ All of the above plus
○ Across preparation protocols
○ Across analysis protocols

Analytical Variability
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“Different acceptable analysis methods” 

(Carp, Front. Neurosci. 2012)

14
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Analytic variability

Spatial registration

Segmentation

Cross-modality registration

etc.

15



Analytic variability

15



Analytic variability

≠ algorithm
≠ algorithm

15



Analytic variability

≠ software

≠ software

≠ algorithm

15

(Pauli et al., 
Front. Neuroinform. 2016) 
(Bowring et al. HBM 2019)
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(Gronenschild et al., 
Plos One 2012)
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Analytic variability

≠ environment
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≠ parameters

≠ software version

≠ environment

≠ algorithm

15

(Glatard et al., Front. 
Neuroinform. 2015)



Analytic variability

≠ software

≠ parameters

≠ software version

≠ environment

≠ algorithm

15(Carp et al. Front. Neurosci. 2012; Nørgaard et al. JCBFM 2019; 
Botvinik-Nezer et al. Nature 2020)
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Variations across software

Pipeline

Software 1 - AFNI

Pipeline

Software 2 - FSL

Pipeline

Software 3

Alex Bowring Tom Nichols

● Reproduced 3 published functional MRI studies 
● Using 3 different software

(Bowring et. al, HBM 2019)



19

Variations across software

(Bowring et. al, HBM 2019)

Comparison of the final results

Comparison of the statistic maps

● 1 dataset, 70 teams, 9 
pre-defined research 
questions (yes/no)

(Botvinik-Nezer et. al, Nature 2020)
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BIDS Provenance

Image credits: Parcels 1 2 & 4 (CC0), Parcel 3 (CC0), Parcel 5 (CC0).

Satra 
Ghosh

Rémi 
Adon

Looking for 
contributors and 
community input

https://github.com/bids-standard/BEP028_BIDSprov 

29

https://www.publicdomainpictures.net/en/view-image.php?image=61696&picture=parcel
https://creativecommons.org/publicdomain/zero/1.0/
https://www.publicdomainpictures.net/en/view-image.php?image=61695&picture=parcel
https://creativecommons.org/publicdomain/zero/1.0/
https://www.publicdomainpictures.net/en/view-image.php?image=61694&picture=parcel-wrapped-in-brown-kraft-paper
https://creativecommons.org/publicdomain/zero/1.0/
https://github.com/bids-standard/BEP028_BIDSprov


Botvinik-Nezer, R., Holzmeister, F., Camerer, C. F., Dreber, A., Huber, J., Johannesson, … Schonberg, T. (2020). 
Variability in the analysis of a single neuroimaging dataset by many teams. Nature, 582(7810), 84–88. 
https://doi.org/10.1038/s41586-020-2314-9 
Bowring, A., Maumet*, C., & Nichols*, T. E. (2019). Exploring the impact of analysis software on task fMRI 
results. Human Brain Mapping, 40(11), 3362–3384. https://doi.org/10.1002/hbm.24603 
Carp, J. (2012). On the Plurality of (Methodological) Worlds: Estimating the Analytic Flexibility of fMRI 
Experiments. Frontiers in Neuroscience, 6. https://doi.org/10.3389/fnins.2012.00149 
Glatard, T., Lewis, L. B., Ferreira da Silva, R., Adalat, R., Beck, ... Evans, A. C. (2015). Reproducibility of 
neuroimaging analyses across operating systems. Frontiers in Neuroinformatics, 9. 
https://doi.org/10.3389/fninf.2015.00012 
Gorgolewski, K. J., Auer, T., Calhoun, V. D., Craddock, R. C., Das, S., Duff., … Poldrack, R. A. (2016). The brain 
imaging data structure, a format for organizing and describing outputs of neuroimaging experiments. 
Scientific Data, 3(1), 160044. https://doi.org/10.1038/sdata.2016.44 
Gronenschild, E. H. B. M., Habets, P., Jacobs, H. I. L., Mengelers, R., Rozendaal, ... Marcelis, M. (2012). The 
Effects of FreeSurfer Version, Workstation Type, and Macintosh Operating System Version on Anatomical 
Volume and Cortical Thickness Measurements. https://doi.org/10.1371/journal.pone.0038234 
Nørgaard, M., Ganz, M., Svarer, C., Frokjaer, V. G., Greve, ... Knudsen, G. M. (2020). Different preprocessing 
strategies lead to different conclusions: A [11C]DASB-PET reproducibility study. Journal of Cerebral Blood Flow 
& Metabolism, 40(9), 1902–1911. https://doi.org/10.1177/0271678X19880450 
Pauli, R., Bowring, A., Reynolds, R., Chen, G., Nichols, T. E., & Maumet, C. (2016). Exploring fMRI Results Space: 
31 Variants of an fMRI Analysis in AFNI, FSL, and SPM. Frontiers in Neuroinformatics, 10. 
https://doi.org/10.3389/fninf.2016.00024 
Poldrack, R. A., Baker, C. I., Durnez, J., Gorgolewski, K. J., Matthews, P. M., Munafò, M. R., Nichols, T. E., Poline, 
J.-B., Vul, E., & Yarkoni, T. (2017). Scanning the horizon: Towards transparent and reproducible neuroimaging 
research. Nature Reviews Neuroscience, 18(2), 115–126. https://doi.org/10.1038/nrn.2016.167 

References

30

https://doi.org/10.1038/s41586-020-2314-9
https://doi.org/10.1002/hbm.24603
https://doi.org/10.3389/fnins.2012.00149
https://doi.org/10.3389/fninf.2015.00012
https://doi.org/10.1038/sdata.2016.44
https://doi.org/10.1371/journal.pone.0038234
https://doi.org/10.1177/0271678X19880450
https://doi.org/10.3389/fninf.2016.00024
https://doi.org/10.1038/nrn.2016.167


Merci

Credit: Presentation template by SlidesCarnival, adapted @cmaumet

Données ouvertes : comment 
permettre leur réutilisation?

Camille Maumet

Sculpture by Malin Bjornsdotter “Cerebia”, OHBM Brain Art SIG

http://www.slidescarnival.com/
https://www.neurobureau.org/galleries/brain-art-competition-2019-2/

