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Outline

Part 1: Quantitative MRI, T1 mapping, and qMRLab

Part 2: A vendor-neutral scanner-to-publication pipeline

Part 3: The ISMRM T1 Mapping Reproducibility Challenge



Quantitative MRI has a reproducibility problem.





Quantitative MRI Community’s Response

ISMRM System Phantom

by CaliberMRI

Consensus papers on standard protocolsQuantitative imaging

phantoms

Open-source software



Inversion Recovery

Variable Flip Angle/DESPOT1
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Live demo: 

https://qmrlab.org/t1_book/intro

NeuroLibre



http://bit.ly/2WCMwB7 

http://bit.ly/2WCMwB7
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Live demo: 

https://qmrlab.org/t1_book/intro

NeuroLibre









Challenge Leader: Mathieu Boudreau, PhD

Research Fellow, Montreal Heart Institute

Software Developer, NeuroPoly, Polytechnique de Montréal

T1 Mapping Reproducibility Challenge 
A joint collaboration between the Reproducible Research and Quantitative MR Study Groups 



Challenge Pitch

Will an imaging protocol independently-implemented at multiple 

centers reliably measure what is considered one of the 

fundamental MR parameters (T1) using the most robust technique 

(inversion recovery) in a standardized phantom (ISMRM/NIST 

system phantom)?
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Imaging Protocol

Barral, J.K., Gudmundson, E., Stikov, N., Etezadi‐Amoli, M., Stoica, P. and Nishimura, D.G. (2010), A robust 

methodology for in vivo T1 mapping. Magn. Reson. Med., 64: 1057-1067. 
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www.github.com/rrsg2020

Data Processing:
Collaborative coding & analysis 

http://www.github.com/rrsg2020


Summary of Submissions

Datasets

Total # of submissions: 19

CaliberMRI/NIST phantom

○ # of T1 datasets: 41

Human subjects

○ # of T1 datasets: 56

All at 3.0 T (except for one phantom @350 mT)

Vendors: GE, Philips, Siemens.
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http://rrsg2020.herokuapp.com/

Agah Karakuzu

http://rrsg2020.herokuapp.com/


Raw T1 Maps

NIST phantom

Work In Progress

https://github.com/rrsg2020/t1_fitting_pipeline

https://github.com/rrsg2020/analysis/blob/master/01-wholedataset_gif_NIST.ipynb
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https://github.com/rrsg2020/t1_fitting_pipeline
https://github.com/rrsg2020/analysis/blob/master/01-wholedataset_gif_NIST.ipynb


Quality Control
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Work In Progress



Quality Control
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Work In Progress



Phantom: All Datasets
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Work In Progress

https://github.com/rrsg2020/analysis/blob/master/04_alldatasets_scatter_NIST.ipynb

https://github.com/rrsg2020/analysis/blob/master/04_alldatasets_scatter_NIST.ipynb


Quality Control
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Work In Progress

https://github.com/rrsg2020/analysis/blob/master/04_alldatasets_scatter_NIST.ipynb

https://github.com/rrsg2020/analysis/blob/master/04_alldatasets_scatter_NIST.ipynb


Phantom: All Datasets
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Work In Progress

https://github.com/rrsg2020/analysis/blob/master/04_alldatasets_scatter_NIST.ipynb

https://github.com/rrsg2020/analysis/blob/master/04_alldatasets_scatter_NIST.ipynb


Phantom: All Datasets
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Work In Progress

https://github.com/rrsg2020/analysis/blob/master/04_alldatasets_scatter_NIST.ipynb

https://github.com/rrsg2020/analysis/blob/master/04_alldatasets_scatter_NIST.ipynb
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Collaborators and Contributors
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Phantom ROI Templates
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Andrew Dienstfrey

General Discussions
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Agah Karakuzu
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