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Kuhn: Structure of 
Scientific Revolutions

Phase 1- Pre-paradigm phase

Phase 2- Normal science

Phase 3- Crisis

Phase 4- Paradigm shift

Phase 5- Post-Revolution
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Phase 3 - The Crisis

3/30



Phase 4 – Paradigm shift

Scientific revolution is the phase in
which the underlying assumptions
of the field are reexamined and a
new paradigm is established.

4/30



Open science • Preprint archiving (arXiv, biorXiv)

• Open-access (PLoS, Frontiers, EU, NIH, CIHR)

• Open/paid peer review (Publons, eLife, Faculty of 1000, 
Veruscript, Collabra)

• Replication studies / negative results (OHBM Replication 
Award, Reproducibility Project, Journal of Negative Results 
in Biomedicine)

• Data/software sharing (Neurovault, DataDryad, Github, 
OpenfMRI, Flywheel, OpenNeuro)

• Publishing data and observations (ScienceMatters.io)

• Preregistration (Cortex, BMC Psychology)
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Science
Communication

www.humanbrainmapping.org/blog

blog.ismrm.org

www.ismrm.org/mrm
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My research timeline
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Reproducibility vs. Replicability
• Reproducibility: Can you recreate the same result using original data 

and code?

• Replicability: Can you recreate the same result using new data but 
same experimental design

Thanks to Chris Gorgolewski 8/30



http://qmrlab.org/jekyll/2018/09/24/tutorial-JN-win10.html 9/30



http://qmrlab.org/jekyll/2018/09/24/tutorial-JN-win10.html 10/30
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Scientific director: Alan Evans

Poster #49: Managing Sustained Engagement in Open Science (TOSI + CONP) 12/30



Pierre Bellec Samir Das

CONP
Communication

Outreach

Publishing

Reproducibility Aperture

JB Poline
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Reproducible notebooks
Pierre Bellec Samir Das Agah Karakuzu
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SIMEXP

S P R I n T E r
Static figures are not 
the ideal solution for 
reporting analyses 
based on volumetric 
data. 

Common data formats used in research would require heavy lifting for 
sharable and interactive  figures. 
Solution: Reduce the load using sprites. 

Brainsprite is an open source library to turn a sprite into an 
interactive, smooth and lightweight multi-planar slice navigator!

https://github.com/SIMEXP/brainsprite.js

Python version will be soon available in nilearn.

Slide by Agah Karakuzu 15/30



Nilearn is an open-source python for fast and easy statistical learning on neuroimaging data.
Now also enables seamless production of plotly-powered interactive figures!  

http://nilearn.github.io

Connectome Surface

Slide by Agah Karakuzu 16/30



Preprint on Bioarxiv

Yet, the core of the paper is reproduced in 
just a few minutes using simulated data!

Data used in this study was privacy-sensitive, 
preventing authors from sharing it.

Analysis on Binder

ADNI1 ADNI2

https://rebrand.ly/tam_2018

Slide by Agah Karakuzu 17/30



Coko sprint
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Aperture
JB Poline
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Quantitative MRI. Under one umbrella.

https : / /g i thub.com/neuropoly/qMRLab

Agah 
Karakuzu

Mathieu Boudreau Tanguy Duval Bruce PikeIlana LeppertJulien Cohen-AdadTommy Boshkovski
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Uh! Dockerized qMRLab

I have a tool And I have a Docker

Thanks to Agah Karakuzu and Alex Leemans 21/30



qMR methods

Functionality

Codebase

Gathers available tools
Peer-reviewed code
Modular
Open-source (MIT license)
Collaborative (10+ contributors)

Simulations
Fitting 
Noise and sensitivity analysis
GUI + batching

Diffusion MRI
Relaxometry
Magnetization Transfer
B0/B1+ mapping

Deploy & Integrate

Octave Syntax

m
cr

Shell Script + Python Syntax

HP
C

OpenNEURO

Cloud
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QC Parse Pre qFit

qMRI workflow

Provenance

Statistics

Acq
1

Acq 2

SPMRT
Karakuzu et al. 2018, Poster 2850

Hafyane & Karakuzu et al.
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Robust Correlation

Slide by Agah Karakuzu 24/30



Engaging with industry
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Fetch data from the scanner and generate qMR maps
Integrate qMRLab to an image acquisition framework

Developing custom MRI apps with RTHawk

Plugin API
Opens the doors of 
the app to use & to be 
used by external 
software installed on 
workstation.

Trigger a  qMRI workflow

qMaps at
Scanner Site
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Data acquisition Data curation Analyses Publishing
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Community
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One year of OSB: Wednesdays at Else’s at 4:44pm

Else’s, 156 Roy St 
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www.neuro.polymtl.ca

THANKS!

nikola.stikov@polymtl.ca

@stikov

Agah Karakuzu
Tommy Boshkovski
Mathieu Boudreau
Julien Cohen-Adad
Jean-Francois Cabana
Tanguy Duval
Ilana Leppert
Bruce Pike
Jennifer Campbell
Sridar Narayanan
Christine Tardif
Robert Brown
David Rudko
Robert Dougherty
Brian Wandell


