
Nipoppy and Neurobagel: Practical tools to 
navigate barriers for FAIR research
Michelle Wang
PhD candidate, NeuroDataScience-ORIGAMI Lab (JB Poline)

2025 June 18



2



3



4



5



The ORIGAMI Lab 

- Promote FAIR neuro-data-science

- Build neuroinformatic workflows

- Improve clinical research practices JB Poline
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Data challenges in multicentric studies

- Curation: inevitability of heuristics  

- Processing: reproducibility and versioning

- Harmonization: clinical knowledge 

- Sharing: privacy, access control  

A lot of time-consuming manual work that is difficult to coordinate!

…

…

…
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ORIGAMI solutions

Nipoppy (curate + process) Neurobagel (annotate + search) 

A protocol for organizing and 
processing neuroimaging data

Tools for decentralized data 
harmonization and search
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Poppy seed bagel



Nipoppy: A framework for the organization and 
decentralized processing of neuroimaging-
clinical studies

Alyssa Dai

Nikhil Bhagwat

Michelle Wang

Brent McPherson

Julia Pfarr

Jean-Baptiste Poline

Mathieu Dugré

https://nipoppy.readthedocs.io/ 
https://github.com/nipoppy/nipoppy 

https://nipoppy.readthedocs.io/
https://github.com/nipoppy/nipoppy


Neuroimaging-clinical datasets are messy

● Curating/processing the data is time-consuming and 
error-prone

○ Reproducibility concerns

● Linking data is difficult
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How many participants with
● Parkinson’s disease diagnosis
● age under 65
● two imaging sessions
● processed with FreeSurfer

are in my dataset?



How can we make neuroimaging data more FAIR?

● FAIR: findable, accessible, interoperable, reusable (Wilkinson et al., 2016)
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Boutiques

(Gorgolewski et al., 2016) (Kurtzer et al., 2017) (Glatard et al., 2018)

Existing open standards/tools developed by the community

We leveraged existing open science tools to build a flexible framework 
for data organization and processing of neuroimaging-clinical data



Introducing the Nipoppy framework

1. Protocol for best practices (FAIR principles) in organization/processing of 
neuroimaging-clinical datasets
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Introducing the Nipoppy framework

1. Protocol for best practices (FAIR principles) in organization/processing of 
neuroimaging-clinical datasets
a. From raw scanner data to extracted imaging-derived phenotypes (IDPs)
b. Visualizing tabular data/metadata on a dashboard 

(https://digest.neurobagel.org/)
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https://digest.neurobagel.org/


https://digest.neurobagel.org/ 
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1.

2. Data organization specification
a. For imaging and non-imaging data
b. At the whole study level

https://digest.neurobagel.org/
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1. L

2.

3. Software package with tools to help work with this framework locally

1.

2. Data organization specification
a. For imaging and non-imaging data
b. At the whole study level

https://digest.neurobagel.org/


A typical Nipoppy workflow
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A typical Nipoppy workflow
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Demo
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The Nipoppy pipeline catalog

Available on the Zenodo data repository

● Community-driven

● Seamless pipeline configuration sharing (container, runtime parameters)

36

https://zenodo.org/search?q=metadata.subjects.subject%253A%22Nipoppy%22


Documentation and video tutorials

Written documentation available at https://nipoppy.readthedocs.io/en/latest/ 

Coming soon: video tutorials on YouTube
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https://nipoppy.readthedocs.io/en/latest/


Nipoppy takeaways
Framework combining existing tools Boutiques
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Progress trackingReproducible MRI processing 
and IDP extraction

Local data management
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For trainees

Best/FAIR practices

For labs

Efficiency and 
consistency Metadata discovery 

with Neurobagel xx

For institutions

Data-sharing

Nipoppy takeaways



neurobagel

Nikhil Bhagwat
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Alyssa Dai

Arman Jahanpour

Jean-Baptiste Poline

neurobagel.org
neurobagel

A neuroinformatics framework for 
decentralized data harmonization and search 

Michelle Wang

Rémi Gau

Brent McPherson

Neurobagel © 2025 by Neurobagel Team, Origami Lab, McGill 
slides are licensed under CC BY 4.0 

https://neurobagel.org/
https://neurobagel.org/
http://creativecommons.org/licenses/by/4.0/?ref=chooser-v1


Nipoppy individual study

How many participants 
● with PD diagnosis
● under 65
● 2 imaging sessions
● run with freesurfer v6

are in this one dataset?

Curate Process Extract
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Nipoppy individual study

How many participants 
● with PD diagnosis
● under 65
● 2 imaging sessions
● run with freesurfer v6

do our PIs have?

…

Curate Process Extract

Curate Process Extract
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Neurobagel individual site

How many participants 
● with PD diagnosis
● under 65
● 2 imaging sessions
● run with freesurfer v6

do our PIs have?

… harmonization

Curate Process Extract

Curate Process Extract
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Neurobagel multiple sites

How many participants 
● with PD diagnosis
● under 65
● 2 imaging sessions
● run with freesurfer v6

exist within our network?

…

external 
collaborator

harmonization
44

Curate Process Extract

Curate Process Extract



…

…
…

How can we:
harmonize distributed data
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…

…
…

Diagnosis

…

Sex

Age

How can we:
harmonize distributed data

● use common data model
● distribute intuitive GUI
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Common participant level data model

Diagnosis

…

Sex

Age

DX

PAT

CTL

PAT

…

GROUP

1

0

2

…
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Common participant level data model

Diagnosis

…

Sex

Age

Parkinson's disease (49049000)

Anxiety disorder (197480006)

Depressive disorder (35489007)

…

DX

PAT

CTL

PAT

…

GROUP

1

0

2

…

Shared Vocabulary
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Intuitive, web-based annotation tool

https://annotate.neurobagel.org/ 49

https://annotate.neurobagel.org/
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How can we:
search distributed data
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…

…
…

How can we:
search distributed data

● create query federation
● intuitive search interface

query.neurobagel.org/ 51

https://query.neurobagel.org/


Web-based federated query tool

query.neurobagel.org/ 52

https://query.neurobagel.org/
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Nipoppy and Neurobagel adoption so far



Thank you!
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