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ABOUT BIDS

Neuroimaging experiments result in complicated data that can be arranged in many different ways. So far there is no
consensus how to organize and share data obtained in neuroimaging experiments. Even two researchers working in the
same lab can opt to arrange their data in a different way. Lack of consensus (or a standard) leads to misunderstandings and
time wasted on rearranging data or rewriting scripts expecting certain structure. Here we describe a simple and easy to

adopt way of organizing neuroimaging and behavioral data.

@ dicomdir/ By dataset/
B 1208200617178 _22/ w Participants.tsv
1208200617178 _22_8973.dcm Bl sub-01/
W 1208200617178 _22_8943.dcm i anat/

W 1208200617178_22_2973.dcm & sub-01_Tiw.nii.gz
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1208200617178 _22_4473.dcm @ sub-01_task-rest_bold.nii.gz
Q1208200617178 _22_8783.dcm &) sub-01_task-rest_bold.json
W 1208200617178 _22_7328.dcm Bl v/
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dataset_description. json

The file dataset_description.json is a JSON file describing
the dataset. Every dataset MUST include this file with the
following fields:

https://bids-specification.readthedocs.io/en/latest/03-modality-agnostic-files.html
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Pull requests Issues Marketplace Explore

bids-standard / bids-starter-kit & Unwatch = | 21 # Unstar | 34 YFork 21
Code Issues 15 Pull requests 1 Projects 1 EE Wiki Insights Settings
Metadata file formats Sl New Paoe

dorahermes edited this page on 17 Jan - 7 revisions

Metadata are stored in json and tsv files. These files are language-agnostic, meaning you can » Pages €0
work with them in, e.g.,, Python, Matlab, or R. This page covers common ways to read/write these
files in common languages for neuroscience analysis.

Home #

JSON Files The BIDS Folder

Hierarchy

1S0OM files are text files that take the following structure: {"key®: 'value', 'key2': 'value2’, A quide to the different fles and

"key3": {"subkeyl": "subvaluel®}} . how they are organised in the BIDS
directory structure

Mote that they can be nested (curly brackets within curly brackets). Here are some common ways

to read / write these files. Tutorials
Online Metadata File Formats

: : _ _ Dataset Examples
To read/write JSOM online, we recommend the following website:

Links to BIDS compliant datasets
http://jsoneditoronline.orgy with some sourcedsts

Matlab EEG Formatting Examples

: : . : : BIDS Validator Info
There are many toolboxes in Matlab for reading / writing JSOM files. One example is:

httncddathub com fallenflada IS0kl BIDS I'E'lppfl HE'FI

https://github.com/bids-standard/bids-starter-kit/wiki/Metadata-file-formats
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Matlab EEG Formatting Examples

. : " , : BIDS Validator Info
There are many toolboxes in Matlab for reading / writing JSOM files. One example is:

https://github.com/glimfindn/J50Nio BIDS Apps Help

Helpful inks and a FAQ about BIDS
Reading a .jsen file 2pps

jsonread([filenams]} BIDS Extensions

Glossary
Writing a .json file
g J Publications
root dir = "./%; Community Resources
project = "temp";
sub_id = "e1°; A collection of resources from the
ses_id = "e1°; community including shideshows /
acquisition = "anat’; presentaticns / graphics / etc.
anat_json_name = fullfile(root_dir,project,... Useful Links
["sub-" sub_id],...
["ses-" ses_id],... A collection of links to useful code
acquisition,... / other repositories relevant to BIDS
["sub-" sub_id "_ses-' ses_id '_TiwW.json']);
Contact

% Assign the fields in the Matlab structure that can be saved as a json:

anat_json.Manufacturer = "GE';

anat_json.ManufacturersModelName = ‘Discovery MR758"; Clone this wiki locally
anat_json.MagneticFieldstrength = 3;

anat_json.Pulsesequence = "T1 weighted SPGR; https://github. com/bids-stan | [
json_options.indent = ° "; % this makes the json look pretier when opened in a txt edi
jsonwrite(loc_json_name,anat_json, json_options)

Python

https://github.com/bids-standard/bids-starter-kit/wiki/Metadata-file-formats
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Python

In Python, JSOM support is built into the core library, meaning you don't need to install anything
to read/write JSON files. In addition, the structure of JSOM is almost identical to that of Python
dictionaries (assuming you are only storing text / numbers in the dictionary). To that extent.

Reading a .jsen file

import json
with open('myfile.json", "r'} as ff:
data = json.load(ff)

Writing a .json file

import json
data = {"field1": "wvaluel", "field2"': 3, "field3": "field3'}
with open("my_output_file.jsen’, 'w"} as ff:

json.dump(data, +f)

R

There are several packages for reading and writing JSON files from R. In this example, we will be
using jsonlite. Remember to install and call a package before using it.

https://github.com/jeroen/jsonlite
Installing required package

install.packages("jsonlite")

Reading a .jsen file:

https://github.com/bids-standard/bids-starter-kit/wiki/Metadata-file-formats
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TSV files

A Tab-Separate Values (TSV) file is a text file where tab characters ( \t ) separate fields that are in
the file. It is structured as a table, with each column representing a field of interest, and each row
representing a single datapoint.

Below are ways to read / write TSV files in common languages.

Matlab

Readinga .tsv file:

readtable([filename], "FileType", "text", 'Delimiter®, "\t", "TreatAsEmpty " ,{"N/A", 'nfa'}};

Writing a .tsv file:

root_dir = "MyRootDir’;
bidsProject = "temp®;
bids_particpants_name = ["participants.tsv'];

participant_id = ["sub-81"; "sub-82"]; % onsets in seconds
age = [28 38]";

sex = ['m";"F¥'];

t = table(participant_id,age,sex);
writetable(t,fullfile(root_dir,bidsProject,bids_particpants_name}, "FileType', "text", "Delimite

< >

Python

In Python, the easiest way to work with TSV files is to use the Pandas library. This provides a high-
level structure to organize, manipulate, clean, and visualize tabular data. You can install pandas

e

https://github.com/bids-standard/bids-starter-kit/wiki/Metadata-file-formats



https://github.com/bids-standard/bids-starter-kit/wiki/Metadata-file-formats

E5 README.md /

Welcome to the BIDS Starter Kit
SoEoEoclo8o®

How to get started with the Brain Imaging Data Structure
A community-curated collection of tutorials, wikis, and templates to get you started with creating BIDS compliant datasets.

BIDS Homepage | Wiki | Standard | Tutorials | Chat | Forum

Click to view the intro video!

Table of Contents

® Project Summary

e Philosophy

https://github.com/bids-standard/bids-starter-kit
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Pull requests Issues Marketplace Explore

L bids-standard / bids-starter-kit @ Unwatch ~ | 21 # Unstar | 34 YFork 21
{» Code Issues 15 Pull requests 1 Projects 1 Wiki Insights Settings
Collection of tutorials, wikis, and templates to get you started with creating BIDS compliant datasets Edit

Manage topics

{0 181 commits L 5 branches 5 3 releases 11 15 contributars

Branch: master = Mew pull request Create new file = Upload files Find file Clone or download ~
E dorahermes hMerge pull reguest #91 from Remi-Gau/bids_report - Latest commit 2711F87 a day ago
B matlabCode Merge branch ‘'master’ into bids_report 13 days ago
m pythonCode Update README.md 3 months ago
i reports Update Google-2018-report.md 2 months ago
M templates add templates for filters and active reference EEG 2 days ago
B wiki-archives add archive of wiki to repo 2 months ago
.gitignore adding python readme & months ago

= BID5-Dependencies-List.md Update BEIDS-Dependencies-List.md 3 months ago
| CODE_OF_CONDUCT.md Add links to key maintainers 3 months ago
CONTRIBUTIMNG.md Add good first issue to contributing guidlines 2 months ago

| README.md Tidy up the markdown a little a month ago
_config.yml Update _config.yml 4 months ago
ES README.md ra

https://github.com/bids-standard/bids-starter-kit
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Pull requests Issues Marketplace Explore

Ll bids-standard / bids-starter-kit & Unwatch = | 21 # Unstar | 34 YFork 21
Code Issues 15 Pull requests 1 Projects 1 EE Wiki Insights Settings
Home S Mew Page

Kirstie Whitaker edited this page on 2 Aug - 14 revisions

» Pages §£)

Home #

BIDS STARTER KIT WIKI

Hierarchy

ple tips and references for an easy start to BIDS

A guide to the different files and
how they are organised in the BIDS

directory structure

Tutorials
Welcome to the home page of the wiki!

o . i . . ] ) Metadata File Formats
This is a community edited source of information and collection of links to help you get started

with BIDS. Some resources include a description of BIDS-compatible folder structures, a glossary Dataset Examples

to help with some of the technical terms, and some tips and tricks to get you started.
Links to BIDS compliant datasets
with some sourcedata

The various pages in this wiki can be found in the sidebar to your right g2
EEG Formatting Examples

Please note that this wiki is actively maintained and still growing, so please help us add anything

that you feel would be useful! You can read more information about how to contribute in our BIDS Validator Info

guidelines.
BIDS Apps Help

https://github.com/bids-standard/bids-starter-kit/wiki
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bids-standard / bids-starter-kit @ Unwatch ~ | 21 # Unstar | 34 YFork 21
{» Code Issues 15 Pull requests 1 Projects 1 Wiki Insights Settings

Brznch: master » | bids-starter-kit / CONTRIBUTING.md Find file = Copy path
g Kirstielane Add good first issue to contributing guidiines beabfa? on 1 Aug

3 contributors uﬂ.

224 lines (137 sloc} | 15.2 KB Raw | Blame  History [J # [0

Contributing to the BIDS Starter Kit

[ @ (T) Welcome to the BIDS Starters Kit repository! () @, fie
@ < {3 We're so excited you're here and want to contribute. {3 £ @@

The point of this starter kit is to welcome new users and contributors to the BIDS community. We hope that these
guidelines are designed to make it as easy as possible to get involved. If you have any questions that aren't discussed
below, please let us know through one of the many ways to get in touch.

Table of contents

Been here before? Already know what you're looking for in this guide? Jump to the following sections:

* loining the BIDS community
s Get in touch
® Contributing through GitHub

- el . ox._ _x_.x. 0D N . hx_ . __l_x_ _

https://github.com/bids-standard/bids-starter-kit/blob/master/CONTRIBUTING.md
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Joining the community

BIDS - the Brain Imaging Data Structure - is a growing community of neuroimaging enthusiasts, and we want to make our
resources accessible to and engaging for as many researchers as possible.

We therefore require that all contributions adhere to our Code of Conduct.

)

How do you know that you're a member of the BIDS community? You're here! You know that BIDS exists! You're officially a
member of the community. It's THAT easy! Welcome! &) ()

Get in touch

There are lots of ways to get in touch with the team maintaining the BIDS Starter Kit.

* Our channel in the BrainHack slack team
o Click here for an invite to the slack workspace

® Our Gitter channel
* The BIDS mailing list
* Via the Meurostars forum.
© This is our preferred way to answer questions so that others who have similar questions can benefit too!
Even if your question is not well-defined, just post what you have so far and we will be able to point you in the
right direction!
© Some example questions that have already been answered include: BIDS file naming specifications and BIDS
beginner - convert data to BIDS format

If you're here during summer 2018 {}‘* you should reach out to our lovely Google Summer of Code student Patrick
Park. He'll be monitoring all the channels above and it would really help his project along if you said hello and passed
along any feedback you have Q. Don't be shy, the newer you are the more valuable your feedback is ‘b

Contributing through GitHub

git is a really useful tool for version control. GitHub sits
on top of git and supports collaborative and distributed
warking.

https://github.com/bids-standard/bids-starter-kit/blob/master/CONTRIBUTING.md
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https://github.com/bids-standard/bids-starter-kit/blob/master/CONTRIBUTING.md
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%Heumsmrs search topics, posts, users, or categories Q

Tags > bids

Topic Category Users Replies Views Activity
Extracting time series from fMRI BIDS data L

- 4 32 8h
neuraimaging, bids, frmri @ (} &
Error when converting t1w to BIDS: t1w file with too many dimensions & (} 5 43 1d
bids, bids-validator
Mridefcer/ same data, different results (defacing) @ - 1 54 i
neuraimaging, bids, frmri -t
INCF: Call for community review of the Brain Imaging Data Structure 3;1 0 62 &4

bids, community-review

Providing raw RegEx to debug BIDS file naming / conversion issues with

Heudiconv @ (}. 3 134 7d

bids, heudicony, bids-validator

How to install BIDS ) -
o (M%) 1 60 8d
Tabular file contains custom columns not described in a data dictionary a ‘ 2 65 114
bids : 5

https://neurostars.org/tags/bids
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search topics, posts, users, or categories Q @

BIDS format: [CODE1]JNOT_INCLUDED

bids
@ 12d Sep 21
Hello, 174
Sep 2
| have tried to follow bids format for the field maps that | have acquired for my task-fmri data. To my knowledge
| have followed the specifications, however when | use the BIDS validator, it identifies all 256 _epi files with
errors. Could you please highlight my error in the naming convention of these files? | have attached an
example of the the Error output from the BIDS validator below. Many thanks.
Error 1: [Code 1] NOT_INCLUDED
Files with such naming scheme are not part of BIDS specification. This error is most commonly caused by
typos in file names that make them not BIDS compatible. Please consult the specification and make sure your
files are named correctly. If this is not a file naming issue (for example when including files not yet covered by
the BIDS specification) you should include a * bidsignore” file in your dataset . Please note that derived
(processed) data should be placed in /derivatives folder and source data (such as DICCOMS or behavioural
logs in proprietary formats) should be placed in the /sourcedata folder ]
sub-01_task-fogplank_dir-down_run-01_epi json*™ =0.972 KB | application/json
2d ago
Location:
bids/sub-01/imap/sub-01_task-fogplank_dir-down_run-01_epi.json =

Reason:

Files with such naming scheme are not part of BIDS specification. This error is most commonly caused by
typos in file names that make them not BIDS compatible. Please consult the specification and make sure your
files are named correctly. If this is not a file naming issue (for example when including files not yet covered by
the BIDS specification) you should include a * bidsignore” file in your dataset. Please note that derived

https://neurostars.org/tags/bids
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“‘

BIDS format: [CODE1]JNOT_INCLUDED

bids
ChrisGorgolewski U Regular 12d
As per specification fmap/*_epi files need to follow the following naming convention:

sub-<label>[ ses-<session_label»][ acg-<label>] dir-<dir_ label>[_ run-
<run_index>] epi.json

task keyword is not allowed. You need to use
sub-81 dir-down_run-81 epi.json

file name and use the IntendedFor field inside the JSON to specify which bold file this fieldmap data should
be used for.

5 Reply

Thanks for clarifying that, however how do | have the task and rest run-01 files differentiated? The files
names will be the same for these fieldmaps?

Thanks

5 Reply

Remi-Gau 12d

From the specs about fieldmaps

274

Sep 21

https://neurostars.org/tags/bids
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B BIDS format: [CODE1]JNOT_INCLUDED
pids
» Remi-Gau 12d
From the specs about fieldmaps
Multiple fieldmaps can be stored. In such case the * _run-1",* _run-2 " should be used. The optional
*acg- " key/value pair corresponds to a custom label the user may use to distinguish different set of
parameters.

So AFAIU for example you can use run-01 for task and run-02 for rest and specify which fieldmap goes to
which bold runs in the _json file.

Hope it helps.
* Reply
M Bookmark % Share ™ Flag = Reply
Normal  You will be notified if someone mentions your @name or replies o you
Suggested Topics
Topic Category

o/4

Sep 21

https://neurostars.org/tags/bids
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Contributing through GitHub

git is a really useful tool for version control. GitHub sits
on top of git and supports collaborative and distributed
warking.

We know that it can be daunting to start using git and
GitHub if you haven't worked with them in the past, but
the BIDS Starter Kit maintainers are here to help you
figure out any of the jargon or confusing instructions you
encounter! @

In order to contribute via GitHub you'll need to set up a
free account and sign in. Here are some instructions to help you get going. Remember that you can ask us any questions
you need to along the way.

Writing in markdown

GitHub has a helpful page on getting started with writing and formatting on GitHub.

Most of the writing that you'll do will be in Markdown. You can think of Markdown as a few little symbols around your text
that will allow GitHub to render the text with a little bit of formatting. For example you could write words as bold
{ *=bold=*), or in italics { *italics#* ), or as a link { [1ink]({https://https://youtu.be/dgwawakgxcq) | to another webpage.

Where to start: wiki, code and templates

Wiki (link)
We hope that the easiest place to find information about BIDS is the starter kit wiki.

You only need to be logged in to GitHub to edit the wiki. So, there's no need for a pull request if you just want to fix a
typo or add a useful link!

Here's a useful introduction to GitHub wikis. Have a read through the pages that already exist in the wiki and please EDIT

AWAY! B TE %>

https://github.com/bids-standard/bids-starter-kit/blob/master/CONTRIBUTING.md
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Pull requests Issues Marketplace Explore

bids-standard / bids-starter-kit & Unwatch = | 21 # Unstar | 34 YFork 21
Code Issues 15 Pull requests 1 Projects 1 EE Wiki Insights Settings
BIDS Extentions ZLll| New Pace

Kirstie Whitaker edited this page on 13 Aug - 2 revisions

Is your data type not covered in the current BIDS specification? » Pages D)

BIDS extensions extend the BIDS specification to new data types. A list of extensions can be found

on the main BIDS webpage Home #

Guidelines for contributing to these extensions or starting your own can be found in the BIDS
Contributer Guide

The BIDS Folder
Hierarchy

A guide to the different files and

Want to add to this wiki? Check out our contributing guidelines # how they are organised in the BIDS

directory structure
For any questions, please contact us
Tutorials

Metadata File Formats

Dataset Examples

Links to BIDS compliant datasets
with some sourcedats

EEG Formatting Examples
BIDS Validator Info

BIDS Apps Help

https://github.com/bids-standard/bids-starter-kit/wiki/BIDS-Extentions



https://github.com/bids-standard/bids-starter-kit/wiki/BIDS-Extentions

. 0 L
BIDS Contributor Guide A 8 o

File Edit View Insert Format Tools Addons Help Lastedit was made on August 6 by Chris Gorgolewski

2l - 100% -  Title - Trebuchet .. - 21 - B I U A & e B M- =- 1= = - 1= - [ -

S T T T T T T T O O O T O S O S S N O T T I (N T T T T T IO L R N S N N I N R I L O T T T T S S T S I e A R R I |

ntri butor Guide

Why contribute to BIDS?

= “You can make something that is good even better without building it from scratch.

# “You can interact with and get to know other experts in the field.

# A more substantial extension can lead to standalone publications (see BIDS MEG:
https-/fwww.biordv org/content/early/2017/08/08/172684)

Overarching principles in the design of BIDS
e Folder structure must be not only machine-readable, but also easy to interpret by
humans. In other words, readability is as important as ability to programmatically traverse
the folder structure.
= When it comes to file names within folders, redundancy trumps concision — the files
should be identifiable by their names even if removed from the folder structure.

When and how to start a BIDS Extension Proposal?

= 5Small contributions (typos, rephrasing of a description, adding a single new metadata
field) can be just added to the google doc draft with “suggestion mode”

= [fyou have not created the google doc, but you want to stay up to date you can turn on
the notifications by following the guide below.

# Larger contributions that are expected to involve longer and more involved discussions
should be described in a standalone document - BIDS Extension Proposal (via Google
Docs).

a. Create a solid draft of your extension by discussing among colleagues.
b. List on the draft who is leading the effort.

https://docs.google.com/document/d/1pWmEEY-1-WuwBPNy5tDAxVJYQ9Een4hZJMO06tQZg8X4/edit
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A free and open platform for analyzing
and sharing neuroimaging data
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Get Data Share Data Use Data

Browse and download datasets from Upload your data and collaborate with your Use our available pipelines to process any data
contributors all over the world colleagues or share it with users around the on the site Vv
world.

https://openneuro.org
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Pull requests Issues Marketplace Explore

psych-ds / psych-DS @Unwatch> 11 dUnstar 15 YFork 1

¢ Code lssues 14 Pull requests 0 Projects 4 Wiki Insights

Welcome to Psych-DS! If this is your first time visiting a Github repository, scroll on down to the README (below the repository files.)
Psych-DS is a specification for psychological (and maybe other social science?) datasets - JSON metadata, predictable directory structure,

and machine-readable specifications for tabular datasets

D 25 commits ¥ 1 branch > 0 releases 12 ? contributors
Branch: master = New pull request Create new file =~ Upload files | Find file
E mekline added issue links Latest commit 6461d47 19 days ago
[E) CODE_OF_CONDUCT.md Rename ContributorCodeofConduct.md to CODE_OF_CONDUCT.md 26 days ago
[E) CONTRIBUTING.md stub a month ago
[E README.md added issue links 19 days ago
README.md ra

psych-DS

Welcome to the Psych Data Standard project! (Maybe we'll have a snappier name in the future.) This is an in-progress
community attempt to define a standard way of formatting and documenting scientific datasets. It started as a hackathon at
SIPS 2018. Psych-DS incorporates a few types of existing recommendations for organizing our work (well-formatted
spreadsheets, data dictionaries, and sensible folder structure) into a technical specification - a series of requirements for file
structure and format that constitute a standard machine-readable template.

https://github.com/psych-ds/psych-DS
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HOW STANDARDS PROUFERATE:
(s A/C CHARGERS, CHARACTER ENCOOINGS, INSTANT MESSAGING, ETC)

SITUATION:

THERE ARE
|4 COMPETING
STANDPRDS.
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\WE NEED To DEVELOP
ONE NNERSAL STANDARD
THAT COVERS EVERYONE'S
USE CASES. YERH!
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SITUATION:

THERE ARE
|5 COMPETING
STANDPRDS.

https://xkcd.com/927
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Appendix I: Contributors

Legend (source: https://github.com/kentcdodds/all-contributors)

Emoiji

APEDRDCSO0NDRSFET

Represents

Answering Questions (on the mailing list, MeuraStars, GitHub, or in person)

Bug reports @ Ideas & Planning
Blogposts Q@ Infrastructure (Hosting, Build-Tools, etc)
Code L Y Plugin/utility libraries
Documentation and specification ok Reviewed Pull Requests
Design / Tools
Examples . Translation
Event Organizers A Tests
Financial Support Tutarials
Funding/Grant Finders <l Talks
= Videos

Thank you!

Email: kw40l@cam.ac.uk

BIDS website: http://bids.neuroimaging.io

BIDS Starter Kit: https://github.com/bids-standard/bids-starter-kit

The following individuals have contributed to the Brain Imaging Data Structure ecosystem (in alphabetical order). If you

contributed to the BIDS ecosystem and your name is not listed, please add it.

¢ stefan Appelhoff [(JEH @ &, ) 1
* Tibor Auer (=[] Q) & <3

Syhvain Baillet [ @

® Elizabeth Bock []

* Eric Bridgeford [] /

= Teon L. Brooks [] 8 A ek
* Suyash Bhogawar []JQ A /(2
* Vince D. Calhoun ]

e Alexander L. Cohen %;D@

* R. Cameron Craddock [ g3

® Samir Das []

* flejandro de la Vega fi, I A\
* Eugene P. Duff []

Elizabeth DuPre DQ O\ @

Eric A. Earl @
* Anders Ekund [Jg 1B
Franklin W. Feingold E] L7

Guillaume Flandin [_] 5l

Remi Gau [] s
® Satrajit 5. Ghosh Om

* Tristan Glatard 7] s
* Mathias Goncalves Sl 7 7}

* Krzysztof J. Gorgolewski ] MI(D @ Q [T A %

s Alexandre Gramfart DQ
e Yaraslav 0. Halchenko Dﬂf@%

» Daniel A. Handwerker []
* Michael Hanke D@f k )

* Michael P. Harms [] A\ j
® Richard M. Henson O

Dora Hermes D!Q@
Katja Heuer f

Chris Holdgraf D@

International Neurainfermatics Coordinating Facility B3 £]

Mainak Jas [] s

David Keator [7]

James Kent (=) 5l

Gregory Kiar [[] B @) /2

Pamela LaMontagne [] ()

Kevin Larcher =)

Laura and John Arnald Foundation g

Xiangrui Li [ sl
Vladimir Litvak ]

Dan Lurie @DJ‘!@
Camille Maumet ]
Christopher J. Markiewicz (<1 [] 1

Jeremy Moreau [] ()
Zachary Michael ]

Michael P, Milham QQ
Henk Mutsaerts []
Mational Institute of Mental Health g

Dmitry Petrov [C] Il

Russell &, Poldrack DQQ
Jean-Baptiste Poline Dﬂ® @
Vasudev Raguram ;@ O j

B. Molan Nichols O
Thomas E. Michols O

Dylan Mielson D!/ * Ariel Rokem 7]

Guiomar Niso [[] () &7 * Gunnar Schaefer []
Robert Costenveld [] /2 ¢3() ¢ Jan-Mathijs Schoffelen []
Patrick Park DQ = * Vanessa Sochat ]

Dianne Patterson ]
John Pellman ]

Cyril Pernet ] QE

Francois Tadel [T] Q

Roberto Toro f

william Triplett []

Jessica A, Turner []

Joseph Wexler DQ

Kirstie Whitaker DQQ@Q@

Gagl Varoquaux ]

Tal Yarkani !D@Q\E@ﬂ‘n@
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