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Original study Which release of 
SPM was used?

Which registration 
algorithm was 
selected?

How was the brain 
mask computed?

Did we understand 
the method 
correctly? 

… or is this due to 
my use of a different 
dataset?

… a different 
computing platform?

… something 
else!?

Hum… I can’t 
reproduce the original 
results…
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On our way to fix 
reproducibility…
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Fixing reproducibility for different data
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Power of neuroscience studies

High rate of false positives in 
the literature

Small samples
Low statistical power

(Button, Nat. Rev. Neurosci. 2013)
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Fixing reproducibility for different data

Solution: Data Sharing
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Power of neuroscience studies

High rate of false positives in 
the literature

Small samples
Low statistical power

(Button, Nat. Rev. Neurosci. 2013)

X-ray: Lung opacity detection
Model trained on male images, tested on female images

(Larrazabal, PNAS 2020)

Lack of generalisability and 
fairness

Lack of representativity and 
diversity of the samples



Neuroimaging data sharing
Single study

30 sub.
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Neuroimaging data sharing

Consortium
1000 sub.

Single study
30 sub.
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Neuroimaging data sharing

Consortium
1000 sub.

Cohort
100 000 sub.

Single study
30 sub.

++ participants
++ homogeneous

--  instances
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(Naselaris, Curr. Opin. Behav. Sci. 2021)

Neuroimaging data sharing
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Opening up 
neuroimaging data



Sharing FAIR datasets
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Sharing FAIR datasets

Accessible Direct download 
(e.g. Openneuro) or with Data 
User Agreement (e.g. 
Donders)
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Data sharing and privacy

(Gorgolewski 
et al., 2016)

MRI-BIDS

Are neuroimages anonymous? 

Credits: crowd CC-BY Cuputo thenounproject

(Open Brain Consent, HBM 2021)
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Data sharing and privacy

(Gorgolewski 
et al., 2016)

MRI-BIDS

Anonymous (USA)

Not anonymous (EU)

General Data Protection Regulation 
(GDPR) → Individualisation

Are neuroimages anonymous? 

Credits: crowd CC-BY Cuputo thenounproject

(Open Brain Consent, HBM 2021)
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Data User Agreement
Signed by researchers

“[...] I will not attempt to [...] 
retrieve the identity of the 
study participants."

Consent form
Signed by participants

“[...] data might also be used 
for other future research 
projects in the field of medical 
and cognitive neuroscience.”

Data sharing and privacy

(Gorgolewski 
et al., 2016)

MRI-BIDS

Anonymous (USA)

Not anonymous (EU)

General Data Protection Regulation 
(GDPR) → Individualisation

Are neuroimages anonymous? 

Open Brain Consent GDPR edition

13 languages: Bosnian, Czech, 
German, Greek, Spanish, Finnish, 
French, Italian, Dutch, Norwegian, 

Portuguese, Turkish

2. Defacing

Credits: crowd CC-BY Cuputo thenounproject

(Open Brain Consent, HBM 2021)
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Interoperable?

Sharing FAIR datasets
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Accessible Direct download 
(e.g. Openneuro) or with Data 
User Agreement (e.g. 
Donders)

Findable we can search for 
open datasets in common 
repositories
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● Data and meta-data
● A common “language”

Standards for data sharing

Credits: Parcel CC0 publicdomainpictures.net 31
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Community standardization 
efforts

(Gorgolewski 
et al., 2016)

MRI-BIDS

Brain Imaging Data Structure 
File naming conventions + JSON sidecars

Credits: crowd CC-BY Cuputo thenounproject

>1 million BIDS-compliant 
images in 2024
Source: MRIQC Api

(Gorgolewski, Sci. Data 2016)
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Chris
Gorgolewski

Stanford Uni. (USA)

https://thenounproject.com/icon/crowd-4146148/
https://mriqc.nimh.nih.gov/api/v1/T1w


BIDS history timeline
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(Luke et al., 
2023)

NIRS-BIDS

UT Austin 
meeting 

(connectivity)

BIDS Steering 
Group

First 
Governanc

e

Princeton 
meeting

(computational 
models)Stanford 

meetings
(derivatives, 

stats models)
Copenhagen 

meeting
(derivatives)

Open Science 
Internat. Prize

Tanenbaum Institute

INCF endorsed

Initial BIDS 
meeting

Markiewicz 
et al.

Common 
derivative

s

 (Jeung et 
al. 2023)

Motion
-BIDS

Mantainers 
meetings 

(schema)

(Gorgolewski 
et al., 2016)

MRI-BIDS

(Niso et al., 
2018)

MEG-BIDS

(Holdgraf et 
al., 2019)

iEEG-BIDS

(Pernet et 
al., 2019)

EEG-BIDS

(Gorgolewski 
et al., 2017)

BIDS-App
s

(Moreau et 
al., 2020)

Genetics
-BIDS

(Karakuzu 
et al., 2022)

qMRI-BID
S

(Bourget et 
al., 2022)

Microscopy
-BIDS

(Clement et 
al., 2022)

ASL-BIDS

(Norgaard 
et al., 2022)

PET-BIDS

OHBM, INCF

Stanford 
meeting

(apps)

20232015 2016 2017 2018 2019 2020 2021 2022

(Poldrack, Imaging Neuroscience 2024)



Extending BIDS

Ariel 
Rokem

Uni. Wash 
(USA)

Cyril 
Pernet

Copenhagen Uni. 
Hosp. (Denmark)

Yaroslav 
Halchenko
Dartmouth 

College (USA)

Dora 
Hermes

Mayo Clinic 
(USA)
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Stefan 
Appelhoff
Max Planck 
(Germany)

Ross Blair
Stanford Uni

(USA)

Eric Earl
NIMH
(USA)

Anthony 
Galassi

NIMH
(USA)

Rémi Gau
McGill Uni
(Canada)

Nell 
Hardcastle
Stanford Uni

(USA)

https://bids-extensions.readthedocs.io/en/latest/guide/ 

BIDS steering

BIDS maintainers

https://bids-extensions.readthedocs.io/en/latest/guide/
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Dealing with analytical variability
Multiverse analyses

(Lefort-Besnard, OHBM 2024)

Leveraging large and 
open datasets 

(Germani, Gigascience 2023)

Elodie 
Germani

Latent 
space

Original Reconstructed

Encoder Decoder

Jérémy 
Lefort-Besnard
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