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Motivation

• Imaging experiments are 
complicated and can be organized 
in many different ways
• Many files/file types per subject
• Members of the same lab may use 

different ways to arrange data
• Difficulty sharing data across large 

scale projects



Benefits of Brain Imaging Data Structure (BIDS)

• Standardized organization and format makes it easy to share data 
within/across labs

• Focus is on raw data (minimally processed), but source (e.g., DICOM) 
and derived data (e.g., a contrast map, post processed images) can be 
included as well

• Validation tools are available to check data integrity

• There is movement towards BIDS-ifying processed data as well



BIDS Community



Software Supporting BIDS
• FMRIPREP

• Automatic Analysis (an fMRI processing 

toolbox)

• Brainstorm (MEG/EEG)

• BIDS-Apps (http://bids-

apps.neuroimaging.io/apps/)

• FreeSurfer, afni_proc, tracula, HCPPipelines, SPM, 

others



Transparency and Reproducibility



BIDS File Formats

• Imaging
• NIfTI format (.nii.gz)
• Converted using dcm2nii or dcm2niix

• Tabular files
• Tab delimited values (.tsv)

• Metadata files
• Sidecar (JSON)
• Provides additional information about the imaging file (e.g., dataset name, task 

description, scanner used)
• Data dictionary for tabular files (e.g., column name, description, possible values)
• Key-value pairs



Directory structure

<studyDir>/
sub-<participant_label>[/sess-<session-label>]

/<data_type>/
[can be one of func, dwi, anat, fmap]

[/code/]
[/derivatives/]
[/stimuli/]
[/sourcedata/]
[participants.tsv]
dataset_description.json
README
CHANGES



Imaging Data

sub-<participant_label>/[ses-<session_label>]
anat/

sub-<participant_label>[_ses-<session_label>][_acq-<label>][_ce-<label>]
[_rec-<label>][_run-<index>][_mod-<label>]_<modality_label>.nii[.gz]

func/
sub-<participant_label>[_ses-<session_label>]_task-<task_label>
[_acq-<label>][_rec-<label>][_run-<index>][_echo-<index>]_bold.nii[.gz]

dwi/
sub-<participant_label>[_ses-<session_label>][_acq-<label>]
[_run-<index>] _dwi.nii[.gz]



Creating BIDS compliant from DICOM

• Creates both nii and json files 

• dcm2niix defaults to ‘pigz’ for gzip compression

• Currently I’m using our gzip (see –z n), may switch to pigz in future 

• NOTE: dcm2niix_afni is defaulted to –z n, but dcm2niix is defaulted to 
–z y

dcm2niix -o ${studyDir}/sub-${subj}/anat –z n -f sub-
${subj}_T1w ${dcmdir}/${fullID}/${examNum}/${sDir}
gzip *.nii

Outputs: 

sub-6185_T1w.nii

sub-6185_T1w.json



Example T1w JSON for Temperament study
[agrethe@induction anat]$ more sub-6185_T1w.json 

{

"Manufacturer": "GE",

"ManufacturersModelName": "DISCOVERY_MR750",

"ScanningSequence": "RM",

"SequenceVariant": "NONE",

"SeriesDescription": "MPRAGE_PROMO_HCP_.8",

"ProtocolName": "MPRAGE_PROMO_HCP_.8",

"ImageType": [

"ORIGINAL",

"PRIMARY",

"OTHER"

],

"AcquisitionDateTime": "2018-02-14T08:54:36.000000",

"MagneticFieldStrength": 3,

"FlipAngle": 8,

"EchoTime": 0.003656,

"RepetitionTime": 0.008776,

"InversionTime": 1.06,

"ConversionSoftware": "dcm2niix",

"ConversionSoftwareVersion": "v1.0.20170411 GCC4.3.2",

"ReceiveCoilName": "Nova32ch",

"SoftwareVersions": "DV25.0_R02_1549.b"

}



Task, diffusion imaging data
• Single band

• dcm2niix to create  NIfTI, JSON files

• Multiband 
• dcm2niix to jumpstart creating the JSON file, since it will at least populate 

basic fields of interest correctly
• Use NIfTI file created by center



Creating/Modifying JSON files

• https://github.com/jpmens/jo
• https://stedolan.github.io/jq/

jo -p "Name"="Temperament_fMRI - Multiband Imaging Dataset" 
"BIDSVersion"="1.0.2" >> 
Temperament_fMRI/dataset_description.json

jq '. |= . + 
{"ReceiveCoilName":”'Nova32ch'","SoftwareVersions":”’1.0.2’”}' 
sub-6185_T1w.json > tmp.json
mv tmp.json sub-6185_T1w.json



Checking compliance

• https://github.com/INCF/bids-validator
• bids-validator checks whether the data are compliant with the BIDS 

format
• Available on fmri2
• Can also try http://incf.github.io/bids-validator

• Note: only works with chrome, firefox

bids-validator /data/EDresearch/Temperament_fMRI

https://github.com/INCF/bids-validator
http://incf.github.io/bids-validator


Keck: cfmri2bids.m



NIBAL: Temperament-01-BIDS.sh



Additional resources
• http://bids.neuroimaging.io

• Documentation, list of BIDS-compliant 
software, etc

• http://reproducibility.stanford.edu
• Select blog for 3 different approaches on 

creating BIDS compliant datasets
• https://github.com/INCF/BIDS2NDA

• Tool to convert your BIDS data to NDA 
compliant data to upload to NIMH

• Seems to lag behind NDA requirements
• http://www.reproducibleimaging.org

• ReproNim study flow tools
• Heudiconv tool to convert Siemens acquired 

DICOM to BIDS

http://bids.neuroimaging.io/
http://reproducibility.stanford.edu/
https://github.com/INCF/BIDS2NDA
http://www.reproducibleimaging.org/


Temperament 
Directory 
Structure

! Study Name
! sourcedata

SUBID-01.Pfiles.tar.gz
SUBID-01.dicom.tar.gz

! SUBID-01
! anat

SUBID-01_T1w.nii.gz
SUBID-01_T1w.json
SUBID-01_T2w.nii.gz
SUBID-01_T2w.json

! func
SUBID-01_task-MID1_bold.nii.gz

SUBID-01_task-MID1_bold.json
SUBID-01_task-MID1_events.tsv
SUBID-01_task-MID1_physio.tsv.gz
SUBID-01_task-MID1_physio.json
SUBID-01_task-MID1_sbref.nii.gz

! dwi
SUBID-01_dwi.nii.gz
SUBID-01_dwi.bval
SUBID-01_dwi.bvec

! fmap
SUBID-01_phasediff.nii.gz
SUBID-01_phasediff.json
SUBID-01_magnitude1.nii.gz

SUBID-01_scans.tsv
! derivatives
! proc-HCP
! Scripts-HCP 
! SUBID-01
! Group.results?

! proc-volumetric

! Scripts-volumetric 
! SUBID-01
! MID
! RestingState
! Structurals

! Group.results
! Scripts-Analysis

• Files we can do right now
• Files we need BIDS to 

create
• Gorgolewski 2016 

recommends derived data 
kept separate from raw 
data

• Needs BIDS
• Needs BIDS2NDA

BIDS

FSL, AFNI 
(Volumetric) 

Pipeline

HCP (Surface) 
Pipeline



Example task file
sub-control01/

func/
sub-control01_task-stopsignal_events.tsv

onset duration trial_type response_time stim_file
1.2 0.6 go 1.435 images/red_square.jpg
5.6 0.6 stop 1.739 images/blue_square.jpg



Participant file

• Describe participant properties like age, group, sex, etc
• The only required argument is participant_id, which should match the 

sub-<participant_label> in your study
• Note this file, participants.tsv [and its json counterpart] is optional


