’ NeurOscientific Work flow Assistance

Q° NOWA
Data Hub Workshop

15.10.2024

Research Data Management

Julio-Katharina Pfarr



Research Data Management

NeurOscientific Workflow Assistance



Motivation

:- RDM = recommendations, schemes, |

I aond standards for practices of I

| storing ond annotating research |

I data '

— e e e e e e e e e = = =
[ 2N ] eurﬁygwx [[[[[

DATA FROM
LAST YEAR ?

The Turing Way project illustration by Scriberio. Reused under a CC-BY 4.0 l|cense
Original version on Zenodo. http://doi.org/10.5281/zen0d0.3695300.



http://doi.org/10.5281/zenodo.3695300

Motivation

SHORT TERM
Dlm STORAGE,
ssw&'f "D

-[ ]
g/ 75& = f—

DATA PR00533 ING DAT/I STUDY & ANALYSIS

I RDM = Support to follow
I the Research Data
I Lifecycle

L___________

DATA PReSERVATION

NS S L e The Turing Way project illustration by Scriberio. Reused under a CC-BY 4.0 license.
p = A NOWA Original version on Zenodo. http://doi.ora/10.5281/zenodo.3695300.

DATA RE-USE

— o
p RESEAR(H (DEAS ﬁ



http://doi.org/10.5281/zenodo.3695300

Motivation

—_——— e = = = === — Edable/ \ccessible nteroperable
I RDM = makes your

h FAIR
| _ reseorchFAR . /O % 50

eusable

E
e

NeurOscientific Workflow Assistance



Motivation
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RDM = greatly
facilitates data
sharing and Open
Science
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RESEARCH IS USELESS IF IT
SITS BEHIND A PAYWALL

AVOID DUPLICATION OF
EFFORT AND FUNDING

Serilseria”

OPEN SOURGE WORK IS
MORE LIKELY TO BE
REVIEWED AND REVSED

PUBLIGLY FUNDED
WORK SHOULD BE
PUBLIGLY AVAILABLE

o
SB"

BENEFITS FOR AUTHORS
INCLUDING MORE
CITATIONS

The Turing Way project illustration by Scriberia. Reused under a CC-BY 4.0 license.
Original version on Zenodo. http://doi.org/10.5281/zen0d0.3695300.

6


http://doi.org/10.5281/zenodo.3695300

Components of RDM

e Planning & Design: Making a Research Data Management Plan
(rdmpE) and pre-registering your study

___________________________________________________________________________________________________________________________________

e Data collection and storage: Organizing your data and
annotating it with metadata

e Analysing data: using open source software and version control as
' well as ensuring reproducibility of your research |

e Publishing, sharing, and reusing data: repositories, data privacy,
| copyright, and licenses

NeurOscientific Workflow Assistance



The Data Hubs supports you in your Research
Data Lifecyclel
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Data Storage in the Data Hub
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Project/Data Organization and Annotation
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Project Organization - TONIC L |

—— O@1_project_management
— 01 _data_mgnagemgnt_plans e in each of the subfolders you should
02_preregistration have a dedicated README file to

[ eimg;ce;taé;f;?a?izgids explain the content and structure of

L 02_code the subfolder
: gizgggﬁres e You can always add more subfolders
—— 05_dissemination for your needs, as long as you follow
—— O1_reports_conferences the naming convention and document
—— ©02_manuscripts itin a README
— 03_other
—— LICENSE
—— README . md

Template for multiple projects in one repository

o “NOWA Template for a single project 1



https://tam-gitlab.online.uni-marburg.de/data_stewards/templates/rdm-templates/tonic-multiple-projects
https://tam-gitlab.online.uni-marburg.de/data_stewards/templates/rdm-templates/tonic-single-project

Project Organization - TONIC

B1_project_management

— 01_data_management_plans
——— Q2_preregistration
02_material_and_methods
—— 01_study-protocol

—— 02_code

03_data

94_figures
05_dissemination

— ©O1_reports_conferences
—— 02_manuscripts

—— 03_other

LICENSE

README . md

leurOscientific Workflow Assistance
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=1 repository on GitLab™"

*GITLAB is a trademark of GitLab Inc. in the United States and other countries and regions
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Data Storage

—— O@1_project_management

— 01_data_management_plans
02_preregistration

—— 02_material_and_methods

—— 01_study-protocol

i different strategies for data storage
| 103_data | ! based on how and by whom

— 04_figures measurement data is used

—— B5_dissemination

—— O1_reports_conferences
—— ©02_manuscripts

—— 03_other

—— LICENSE

L README.md

leurOscientific Workflow Assistance
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Data Storage

different strategies for data
storage based on how and by
whom measurement data is
used

NeurOscientific Workflow Assistance

Your data will be stored in the
TAM GitLaob™

GitLab™ is organized by
groups and repositories

Files in one repository will
always be “‘cloned” together

To keep data consumption as
flexible as possible without
downloading every single file
separately, we make use of

data management strategies
such as BIDS i’



Data Storage

Please be aware that the following suggestions are only for Data
Storage = handling of the data during active development!

The publication and sharing of the data is not offected by this:

e Even if you have multiple repositories for one project, you can
publish the content together under one doi

e Even if you have one repository for multiple projects, you can
separate the content for publication and obtain different dois

NeurOscientific Workflow Assistance
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TAM Pollcyl

BIDS

BRAIN IMAGING DATA STRUCTURE

@;

Quick glance at the Brain Imaging
Data Structure (BIDS)

NeurOscientific Workflow Assistance
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Quick glance at BIDS sourcedata, row data, derivatives

sourcedata:
what comes out
of the
measurement
device and
cannot be used
without some
sort of
transformation

raw data:
data read from
the sourcedata
but can be
opened by
anyone and
can be used for
analyses

derivatives:
any output

from analyses
run on the raw
data

MRI dcm T1 nifti gyrification index

Eye Tracking edf coordinates, timestamps latency, amplitudes

leurOscientific Workflow Assistance

o N F\IOWA 17



Quick glance at BIDS sourcedato, raw data, derivatives

Source data

’ - !
ld&- R o Ron: T 8

NeurOscientific Workflow Assistance
18
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Data Storage

NeurOscientific Workflow Assistance

Examples
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Data Storage: Case 1

One dataset being used in
only one research project

TAM GitLab™ repository

—— @1_project_management

—— ©O1_data_management_plans
L 02_preregistration
02_material_and_methods

—— ©01_study-protocol

—— 02_code

—— 04_figures

—— 05_dissemination

—— O@1_reports_conferences
02 _manuscripts

—— 03_other

— LICENSE

L README .md

scientific Workflow Assistance

O NOWA

If o dataset is used in only one research project,
you can simply keep this dataset in all its stages
(source, raw, derivative) inside your 03_data
folder.

________________________________________________________________________

+— README

— dataset_description.json
— participants.json

— participants.tsv

+— sourcedata/

+— derivatives/

L— sub-01

t— sub-01_ses-anat_run-01_T1w. json

— sub-01_ses-anat_run-01_T1w.nii

— sub-01_ses-anat_scans. json

L— sub-01_ses-anat_scans.tsv

F— func

+— sub-01_task-oneback_run-01_bold. json
— sub-01_task-oneback_run-01_bold.nii
L— sub-01_task-oneback_run-01_events.tsv

g — anat i



DQtO Sto r‘Oge Cose 2 If o dataset is used across multiple and more or

- less separate research projects, you should keep
One dataset being used across the dataset in its own dedicated repository.

multiple research projects

TAM GitLab™ repository TAM GitLab™ repository

—— BO1_project_management
- 02_material_and_methods — README
L 93 _data dataset_description.json
—— README —— participants.json
—— dataset_description.json —— participants.tsv
—— participants.tsv —— sourcedata/
—— participants.j - — sub-01
— Qerivatives/ derivotyives — anat
— 04_figures specific to my | sub-01_ses-anat_run-01_T1w. json
— 05_dissemination project | sub-B81_ses-anat_run-01_T1w.nii
— LICENSE —— sub-01_ses-anat_scans. json
— README .md L sub-01_ses-anat_scans.tsv

urOscientific Workflow Assistance

o Ne F\IOWA 21



Data Storage: Case 3

One large, heterogeneous dataset
being used across multiple
research projects

“heterogeneous” in the sense of, e.g,,

e multiple subject groups that are
sometimes analysed together,
sometimes not

e multiple data modalities that are
sometimes analysed together,
sometimes not

leurOscientific Workflow Assistance

.. NOWA

TAM GitLab™ repository

01_project_management
02_material_and_methods
03_data

—— README

—— dataset_description.json

—— participants.tsv
—— derivatives/

—— participants.jsor

o P J only

. derivatives
04_figures specific to my
05_dissemination project

LICENSE
README . md

22



TAM GitLab ™

Groups and repositories

.

T

= ey ez
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|

Repositor
:oer?tltgl); } [schizophrenia } [ depression } [ bipolar } Tevel /
, Sub-12/ses-01/dwi/sub-01_ses-01_dwi.bvec Foldfglrs =i
« v SUb-12/ses-01/dwi/sub-01_ses-01_dwi.bval les
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Publication and sharing

in the Data Hub repository you can
publish “in parcels" and obtain one
doi per parcel

Which content you pack in this
parcel is up to you — it is your
responsibility to check for sensitive
content and apply GDPR standards!

You could solve this through
branching in GitLab™

NeurOscientific Workflow Assistance

development

{)

publish

24



Recommendations for data publication/sharing

Share your data for others Share your data for
to reuse reproducing your work

data publication needs to be in a state data publication needs to include all
that it can be easily accessed and states of the data from row to final
opened by others but also in a state results and figures.
that they can run their own analyses = BIDS raw data + derivatives
on it
= BIDS raw data

[ m m e mm e e e -

: in order to achieve both: publish raw data

- S€parately from your project and link the two dois

& NG o e o o o o e ; 25



TAM Pollcyl

BIDS

ﬁ-|
BRAIN IMAGING DATA STRUCTURE

BIDS - Brain Imaging Data Structure

NeurOscientific Workflow Assistance
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What is BIDS?

e modularizes data
e specifies a folder structure

e names files in a human AND machine friendly
way

e uses standard interoperable file formats

e documents metadata

e minimizes duplication (inheritance principles)
e FAIR principles

NeurOscientific Workflow Assistance

creates a
shared
language in
terms of
data

27



What is BIDS?

BB dicomdir/ @ my dataset/
BB 1208200617178_22/ @ participants.tsv
[ 1208200617178 _22_8973.dcm B sub-01/
[ 1208200617178_22_8943.dcm B anat/
@ 1208200617178_22_2973.dcm =) sub-01_T1w.nii.gz

BB iunc/
[®) sub-01_task-rest_bold.nii.gz
[&) sub-01_task-rest_bold.json
BB dwi/
[®) sub-01_dwi.nii.gz
sub-01_dwi.json

= 1208200617178 _22_8923.dcm
[ 1208200617178_22_4473.dcm
= 1208200617178 _22_8783.dcm
[ 1208200617178_22_7328.dcm
@ 1208200617178 _22 9264.dcm
 1208200617178_22_9967.dcm

= 1208200617178 22 3894.dcm (= sub-01_dwi.bval
D 1208200617178 _22 3899.dcm D su b-()’]__dwi bvec
BB 1208200617178 23/ BB sub-02/
B 1208200617178 24/ BB sub-03/
B 1208200617178 _25/ B sub-04/

NeurOscientif fic Workflow Assistance

) NOWA



Main principles: Folder Structure

L — my_dataset-1/

as mentioned earlier:
you can split this in
multiple repos if needed

|

e Frowdato/ —
|E— sub-02/ - — dotqsgt_descmptmn.pon
— - — participants.tsv
- - — sub-01/
- — rawdata/ anat / )
- — dataset_description.json f|_ sub-01_tlwnii.gz
unc /

- — sub-01/
- — sub-02/

E
[ N J

Neu

— derivatives/

— pipeline_1/
— pipeline_2/

rOscientific Workflow Assistance

- — participants.tsv -:

sub-01_task_bold.json
sub-01_task_events.tsv
- — sub-02/

l; sub-01_task_bold.nii.gz

29



Main principles: Tabular data

participant_id\tage\tsex
sub-ON1\t31\tM
sub-02\t25\tM
sub-03\t30\tM

TSV files : Tabulation Separated Values

* for spreadsheet data

. . articipant id age
* includes a header (with snake_case) F pant_ 7

* in some specifications it has to be a tsv.gz sub-01 31
sub-02 25
sub-03 30

NeurOscientific Workflow Assistance

) NOWA

seXx
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Main principles: Metadata

e Metadata are stored in .json and .tsv files — these files are
language-agnostic, meaning you can work with them in, for example:
Python, Matlab, R and basically any text-editor.

e JSON stands for JavaScript Object Notation and as its name
indicates takes its syntax from the JavaScript language and takes the

following structure;

4 |
: "key": "value", | you should use an IDE (such as
| "key2": "value2" . . L
C eystl ; VSCode) when working with json as
\ "subkey1": “subvaluel® | it is sensitive to its structure
)
NeurOscientific Workflo w Assis tance 3 1



just ONE example and not
complete. Just for getting a

EXOmple MetOdOtO: *_eeg o J Son feeling of what kind of metadata

{

"TaskName" :"Seeing stuff"”,

"TaskDescription":"Subjects see various images for which
phase, amplitude spectrum, and color vary continuously",

"Instructions"”:"Your task is to detect images when they
appear for the 2nd time, only then press the response button
with your right/left hand (counterbalanced across subjects)",

"InstitutionName" :"The world best university, 10 Beachfront
Avenue, Papeete",

"SamplingFrequency" :2400,

"Manufacturer":"Brain Products”,

"ManufacturersModelName" :"BrainAmp DC",

"CapManufacturer" :"EasyCap",

"CapManufacturersModelName" :"M1-ext",

"EEGChannelCount" :87,

"EOGChannelCount"”:2,

"ECGChannelCount"”:1,

"EMGChannelCount" :@,

"MiscChannelCount":9,

"TriggerChannelCount":1,

"PowerLineFrequency" :50,

"EEGPlacementScheme" :"10 percent system",

"EEGReference" :"single electrode placed on FCz",

"EEGGround" :"placed on AFz",

needs to be recorded.

"SoftwareFilters":{
"Anti-aliasing filter":{
"half-amplitude cutoff (Hz)": 500,
"Roll-off": "6dB/Octave"

}

ardwareFilters" :{

"ADC's decimation filter (hardware
bandwidth limit)":{

"-3dB cutoff point (Hz)":480,
"Filter order sinc response":5

}

}

ecordingDuration"” :600,
"RecordingType" :"continuous”

}

}

32



just ONE example and not
complete. Just for getting a

EXOmple MetOdOtO: *_T1 W o J Son feeling of what kind of metadata

needs to be recorded.

"PhaseResolution”: 1,

{ "ReceiveCoilName": "HeadNeck_64",
"Modality": "MR", "ReceiveCoilActiveElements": "HC1-7;NC1,2",
"MagneticFieldStrength": 3, "CoilString": "HC1-7;NC1_2",
"ImagingFrequency”: 123.251, "PulseSequenceDetails"”:

"Manufacturer": "Siemens", "%CustomerSeq%_tfl_exttracking",
"ManufacturersModelName": "Prisma", "ConsistencyInfo": "N4_VE11E_LATEST_20181129",
"InstitutionName": "Rigshospitalet”, "PercentPhaseFOV": 100,
"InstitutionalDepartmentName" : "PhaseEncodingSteps": 255,

"Department_of_Neurology", "AcquisitionMatrixPE": 256,
"InstitutionAddress": "ReconMatrixPE": 256,

"Blegdamsvej_9_Copenhagen_District_DK_2100", "PixelBandwidth": 200,
"DeviceSerialNumber": "166141", "DwellTime": 9.8e-06,
"StationName": "RHRTGSIEMRO1", "ImageOrientationPatientDICOM": |
"BodyPartExamined": "BRAIN", 0,
"PatientPosition": "HFS", 1,
"ProcedureStepDescription”: 9,

"MR_projekt_-_neuro", 9,
"SoftwareVersions": "syngo_MR_E11", 0,
"MRAcquisitionType": "3D", -1

leurOscientific Workflow Assistance }

.. NOWA



Main principles: Inheritance principle

e |f thereis metadata value that applies to every subject, store this
metadata outside the sub-* folders — all subjects inherit this

metadata
e You can still have a metadata file inside the subject folders for

values that differ between subjects

NeurOscientific Workflow Assistance

34



Main principles: Inheritance principle Example

|— README .md e f

— dataset_description.json

— participants.tsv

— sourcedata

— sub-01

| L— beh

| — sub-01_task-FreeView_events.tsv

| — sub-81_task-FreeView_recording-eyel_physio.json

| — sub-81_task-FreeView_recording-eyel_physio.tsv.gz

L— L— sub-01_task-FreeView_recording-eyel_physioevents.tsv.gz

leurOscientific Workflow Assistance

.. NOWA
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Main principles: Inheritance principle Example
sub-01_task-FreeView_recording-eyel_physio. json

E— "Manufacturer” "SR-Research’, :

i "Physiolype": "eyetrack’, |

+ "EnvironmentCoordinates": "top-left’, i

i "'SampleCoordinateSystem": "gaze-on-screen’, !

' "SampleCoordinateUnits™ "pixel’, | same value for any
i "ManufacturersModelName™ "EYELINK Il CL v5.12 May 12 2017°, su bject

‘DeviceSerialNumber" "CLG-BAF38’,
"PupilFitMethod" "CENTROID’,
"SamplingFrequency™ 1000,
"EyeTrackingMethod" "P-CR"

"StopTime": [value],

‘CalibrationCount" value,

‘CalibrationUnit" "value’, .

"CalibrationType": "value', unique value for any
"CaolibrationPosition": [value], sSuU bject
"RecordedEye": "value',

"‘AverageCalibrationError”: [value],

"MaximalCalibrationError” [value]

}

urOscientific Workflow Assistance

.0 NOWA
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Main principles: Inheritance principle Example
{

"StartTime": [value],
"StopTime"; [value],
"CalibrationCount" value,
"CalibrationUnit" "value’,
"ColibrationType": "value',
"CaolibrationPosition": [value],

|— README.md o . "RecordedEye": "value',
[— dataset_description.json "AverageCalibrationError": [value],
— participants.tsv "MaximalCalibrationError”: [value]
— sourcedata }
F— sub-01 oo e ,
| ben K i
| — sub-01_task-FreeView_events.tsv i ‘Manufacturer™: "SR-Research’, :
| — sub-01_task-FreeView_recording-eyel_physio. json ! ::Phy§|oType“: ‘eyetrack’, L . !
| — sub-01_task-FreeView_recording-eyel_physio.tsv.gz : "Enwronment(;oordmotes : ’Eop-left, \ |
. . . : SampleCoordinateSystem™ "gaze-on-screen’, !
| L— sub-01_task-FreeView_recording-eyel_physioevents.tsv.gz | "SampleCoordinateUnits" "pixel" i
'—task-FreeView_physio.json : {  "ManufacturersModelName": "EYELINK Il CLv512 !
“““““““““““““““““ ' ' May 12 2017", !
. "DeviceSerialNumber" "CLG-BAF 38", :
i "PupilFitMethod" "CENTROID', i
1 "SamplingFrequency": 1000, !
O Wk Ao . "EyelrackingMethod" "P-CR" !
o NOWA v} 37 |

________________________________________________________



Resources:

Everything on GitHub: https://github.com/bids-standard — open
a PR to ask your question or to develop a specification for a new
data typel

example datasets with few subjects:
https://qQithub.com/bids-standard/bids-examples#bids-examples

BIDS website with tutorials and the BIDS starter kit:
https://bids-website.readthedocs.io/en/latest/index.html

BIDS tools (converters, analyses apps, validator):
https://bids-website.readthedocs.io/en/latest/tools/index.html

NeurOscientific Workflow Assistance

38
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https://bids-website.readthedocs.io/en/latest/tools/index.html

BIDS apps

Converters

MRI and PET converters

Data type Expected input Language | Distribution GUI | Documentation | Comment License | Updated

Tool to convert source MRI datasets to BIDS-compatible

MRI I P
MRI DICOM, PAR/REC Python datas¢

2019

Utility functions for working with DICOM and BIDS

Python
" neuroimaging data.

Converts MR files from extension supported by nibabel into

t DICOM Pytho
o ¥R NIfTl and convert them to BIDS

DICOM Python 45 d converts DICOM files using dcm2niix into RIDS GPI-30 | 2001

BIDS Validator v1.9.9

A flexible DICOM converter for organizin

Python
e into structured directory layouts

Convert OpenfMRI dataset to BIDS

HeuDiConv-based turnkey solution: a se

' el  Sclect a BIDS dataset to validate

Simple xnat pipeline to convert DICOM

DICOM, PAR/REC, ) Headers

BIDS Apps

portable neuroimaging pipelines that understand BIDS datasets

NeurOscientific Workflow

o NOW.

[J skip Subject Filename Consistency Check
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Converting your data to BIDS

BIDS Starter Kitl
https://bids-standard.qithub.io/bids-starter-kit/

choose a converter for your data modality — caution: if you work
with sensitive data you should choose a converter that you can
run locally on your computer or on our cluster and NOT an online
interface which requires you to upload your data to a server

ezBIDS @

NeurOscientific Workflow Assistance
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https://bids-standard.github.io/bids-starter-kit/

Why ezBIDS? @?E EZBI DS

e ¢ezBIDS requires neither coding proficiency nor knowledge of BIDS in order to
oet started

e itisthe first BIDS tool to offer guided standardization, support for task events
conversion

° ° ° Multiple data management options:
No installation or programming Handles both metadata as well as Semi-automated inference and download BIDS data to local system,

requirements imaging/task events data guidance for adherence to BIDS or transfer to either OpenNeuro or
brainlife.io.

NOTE: as of October 2024, ezBIDS is not yet
available in the DataHub but will come soonl!

NeurOscientific Workflow Assistance

Py Levitas, D, Hayashi, S, Vinci-Booher, S. et al. ezBIDS: Guided standardization of neuroimaging data interoperable 41
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Convert neurcimaging data and

associated metadata tothe BIDS
standard
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NeurOscientific Workflow Assistance
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http://www.youtube.com/watch?v=L8rWA8qgnpo

BIDS Tutorial for Eye Tracking
(with Eyelink device)

NeurOscientific Workflow Assistance



Example Eye Tracking

e Eye Tracking is not treated as its own data type but falls
under the data type “physiological recordings”. Thus, eye
tracking files are stored in the folder of the main data type of

the dotaset.

e [E.Q,if yourecord eye tracking together with mri, your eye
tracking files go under func.

e |f you record eye tracking together with eeg, your eye tracking
files go under eeg.

e |[f you only record eye tracking data, your files go under beh.

NeurOscientific Workfloy w Assis tance



Prepare your data and folder

e in-and output folder in BIDS format :
—sourcedata

SampleCoordinateSystem  gaze-on-screen o
EnvironmentCoordinates top-left . .

. 1L sube |

e create amanual-metadata.tsv file with the ! sﬁbbga |
following contents: ' L sub-01_task-FreeView.edf

! —sub-01 !

SampleCoordinateUnits pixel ' | L beh #empty :

ScreenDistance 60
ScreenRefreshRate 120
ScreenSize [0.696, 0.391]
SoftwareVersion o
ScreenAOIDefinition o
EyeCameraSettings o
EyeTrackerDistance 60
FeatureDetectionSettings
GazeMappingSettings

RawDataFilters

InstitutionName Best Lab Ever
InstitutionAddress

TaskName awesome-taskname 45



Clone converter repoon G

[0 README @& Code of conduct 2[5 License Va

Installation

Requirements
« Python >= 3.8

If you want to use eye2bids to convert EyeLink data, you will need to install the EyeLink Developers Kit. It can be
downloaded from SR-Research support forum (forum registration required).

The installation on Ubuntu can also be done with the following commands:

Taken from: https://www.sr-research.com/support/docs.php?topic=linuxsoftware

]

sudo add-apt-repository universe

sudo apt update

sudo apt install ca-certificates

sudo apt-key adv ——fetch-keys https://apt.sr-research.com/SRResearch_key

sudo add-apt-repository 'deb [arch=amd64] https://apt.sr-research.com SRResearch main'
sudo apt update

sudo apt install eyelink-display-software

Install eye2bids
« Clone the repository
git clone https://github.com/bids-standard/eye2bids.git =
« Install the package in editatble mode

cd eye2bids =
pip install .

tHub and pip install it

https://qithub.com/bids-standard/eye2bids

46
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NeurOscientific Workflow Assistance

Demo eye2bids
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What the eye2bids converter does not do for you
(other converters can do this)

e create a folder structure

e creating the modality agnostic files such as
dataset_description.json or the participant files

e |t cannot convert multiple files at once

e it creates an *_eventsjson file but the *_events.tsv is up to you

NeurOscientific Workflow Assistance
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What you need to do:

-

\

acquire data

~

-

)

NeurOscientific Workflow Assistance

\

convert to BIDS

~

/

/

\

validate BIDS
dataset

~

-

)

\

store dataset

~

)

[ https://bids-standard.github.io/bids-validator/ }

[

Files are not
uploaded!




