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Reproducible Science

 How to make science reproducible?
« Work on practices:
 no HARKing, don't keep testing until significant, preregister(?), etc.
« Teach people Statistical/Reasoning literacy
« Make everything check-able, meaning: Open:
e Don't keep data/methods/papers to yourselves Treu

e Teach people Open Science skills and ways of thinking



The start: Open data

Data are the bedrock of scientific results, of course.

Save your data in a common format (not your own!), extra work!
Many people see it as a chore

Many people feel ownership of their data:
I'm not giving that away!

But it’s not all bad:

e |t's becoming more common to share data.

o With soo much data at your fingertips, you become science
Superman/Woman!



An example use of open data

« Human Connectome Project:

o 1200 participants scanned multiple times:

« Tasks, Resting State, Movie Watching, Retinotopy, Anatomy, DT!

 All data freely available

= e Wediscovered 5 retinotopic

maps of visual space in the
cerebellum.

. Only possible by averaging

181 subjects, otherwise too
hard to find: need multiple
hours of data for single

subject results... 9
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Brain Imaging Data Structure

e Standard format for organising neuroimaging
data

B dicomdir/ By _dataset/

BB 1208200617178 22/ =) participants.tsv

1208200617178 _22_8973.dc! Bl sub-01/

1208200617178 _22 8943dcm B anat/
1208200617178 _22_2973.dcm = sub-01_T1w.nii.gz
1208200617178 _22_8923.dcm Bl func/
1208200617178 22 4473.dcm sub-01_task-rest_bold.nii.gz
1208200617178 _22_8783.dcm 8 sub-01_task-rest_bold.json
1208200617178 22 7328.dct Wi/
1208200617178 22 9264. dcm ESLJ) 01_dwi.nil.gz
1208200617178 _22_9967.dcm 8 sub-01_dwi.json
1208200617178 _22_3894.dcm w SUb-01_dwi.bval
120820061717/8_22_3899.acm o sub-01 dwi.bvec
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DIdS.neuroimadging.lo

e Once you create a BIDS data format, you need
to make sure it conforms to the specification

e Run it through the validator!
Ncr.aithup.lo/bias-validatol

Summary Available Tasks Available Modalities
e 40 Files, 18.42kB e rhyme judgment « bold
e 13 - Subjects e T1w

e 1-Session

Your dataset is not a valid BIDS dataset.

view 1 error In 23 files

view 1 warning in 4 files



BIDS for sharing

e These validated datasets can easily be
shared online: openneuro.org
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OpenNEURO

A free and open platform for sharing MRI,
MEG, EEG, IEEG, and ECoG data

n Sign in with ORCID

Browse 247 Public Datasets


http://openneuro.org

Now that we’ve got "'~ ' BRAINS]
BIDS what are we "
going to do with it?

o Automate everything!

e BIDS apps:

e Operating system containers (no need to install
software, run anywhere).

e Single standardised command line interface.



Availlable BIDS Apps

BIDS-Apps/example 439.5MB 23 layers
BIDS-Apps/freesurfer 2.6GB 52 layers
BIDS-Apps/ndmg 920.9MB 31 layers
BIDS-Apps/BROCCOLI

s i ld |passi
. ; . v0.0.1 open bug issues 0 build 'passi open bug pull requests 0 docker pulls 72 576.8MB 31|
Apps/FibreDensityAndCrosssection Sk PSIES ild pen bug pull req pu ayers »

[ ]
BIDS-Apps/SPM open bug issues 0 build 'passing open bug pull requests 0 docker pulls 872 “
poldracklab/mrigc version 0.10.3 build 'passing open bug pull requests 0 docker pulls 16k é

%
<
§

BIDS-Apps/QAP

BIDS-Apps/CPAC version v1.02_di..

BIDS-Apps/hyperalignment image _not found "5

BIDS-Apps/mindboggle (4
=
g
=
—

BIDS-Apps/MRrix3_connectome
BIDS-Apps/rs_signal_extract
BIDS-Apps/aa version enh_vario... g
BIDS-Apps/niak version __latest [~
1=
BIDS-Apps/oppn o
poldracklab/fmriprep version _1.08 g
BIDS-Apps/brainiak-srm version latest .ﬂ'
=
BIDS-Apps/nipypelines ~
BIDS-Apps/HCPPipelines version_v3.17.0-15 2
=
=
5
gt

BIDS-Apps/MAGeTbrain image _not found
BIDS-Apps/tracula version _ v6.0.04
BIDS-Apps/baracus image _not found
BIDS-Apps/antsCorticalThickness [
BIDS-Apps/DPARSF version _v4.3.12
BIDS-Apps/afni_proc image _not found
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Open methods: superpowers

 Instead of having to do a lot of things ourselves:
« We can adopt techniques others have created

e And use them in reproducible ways,
on reproducibly stored data

 First part of making neuroscience more reproducible | !

U

OpenNEURO

A free and open platform for sharing MRI,
MEG, EEG, iEEG, and ECoG data




