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Sharing the “long tail” of neuroscience data

Public, well-curated datasets have been tremendously beneficial in fields 
like machine learning; e.g., ImageNet, MNIST, COCO, CIFAR.

The re-use of publicly shared fMRI datasets from the INDI consortia has 
saved an estimated $1.7 billion in data generation costs—and this doesn’t 
even include HCP, OpenNeuro, ABCD, or UK Biobank.

Naturalistic paradigms—e.g., movie-watching, story-listening—yield rich 
data with high re-use potential.

The Narratives data collection

Ferguson et al., Nat Neurosci, 2014
Milham et al., Nat Commun, 2018

DuPre et al., PsyArXiv, 2019



The Narratives data collection

Ochshorn & Hawkins, 2019

“Pie Man” by Jim O’Grady

https://docs.google.com/file/d/1JnI6KXCqy-9f3Hx7NTp7S67QgaOY6NB7/preview


The Narratives data collection
“Pie Man” by Jim O’Grady

28 diverse spoken story stimuli ranging from ~3 minutes to ~56 
minutes (mean ≈ 10 minutes) for a total of ~5 hours of unique stimuli.

315 unique subjects (mean age = 22.4 years, range = 18–53 years; 
183 reported female) participating in 788 functional scans with 
accompanying anatomical data.

In total, over 350,000 TRs of story-listening fMRI data with 
accompanying stimuli—that is, ~150 hours or 6.2 days.



Data are organized into a machine-
readable format according to the BIDS 
standard with exhaustive metadata 
derived from the original DICOMs.

Anonymized subject labels are linked 
across sessions and include demographic 
and behavioral variables including age, 
gender, condition, and comprehension 
score.

Original stimuli will be supplemented with 
phoneme-, word- and sentence-level 
time-stamped transcripts.

The Narratives data collection

Story Duration Subjects

“Pie Man” 07:03 82

“Tunnel Under the World” 25:34 23

“Lucy” 09:02 16

“Pretty Mouth and Green My Eyes” 11:17 40

“Milky Way” 06:50 53

“Slumlord” 15:03 18

“Reach for the Stars One Small Step at a Time” 13:45 18

“It’s Not the Fall That Gets You” 09:45 18

“Merlin” 15:15 36

“Sherlock” 18:01 36

The “Schema” suite 23:17 31

“Shapes” 07:38 59

“The 21st Year” 55:38 25

“Pie Man (PNI)” 06:57 46

“Running from the Bronx (PNI)” 09:21 47

“I Knew You Were Black” 13:21 46

“The Man Who Forgot Ray Bradbury” 13:57 46



The Narratives data collection



The Narratives data collection

Gorgolewski et al., Sci Data, 2016



The Narratives data collection
participants.tsv

participant_id age sex task condition comprehension
sub-001 22,23 F,F pieman,tunnel n/a n/a
sub-002 20 M pieman n/a n/a
sub-003 n/a F pieman n/a n/a
sub-004 24,24 M,M pieman,tunnel n/a n/a

sub-101 22,22   M,M prettymouth,milkyway    paranoia,original 0.926,0.821
sub-102 27,27   M,M prettymouth,milkyway    paranoia,vodka 0.963,0.857
sub-103 19,19   F,F prettymouth,milkyway    paranoia,vodka 0.889,0.821
sub-104 18,18 F,F prettymouth,milkyway paranoia,original 0.963,1.0

…
…



The Narratives data collection
participants.tsv

$ ls sub-001/func/

participant_id age sex task condition comprehension
sub-001 22,23 F,F pieman,tunnel n/a n/a
sub-002 20 M pieman n/a n/a
sub-003 n/a F pieman n/a n/a
sub-004 24,24 M,M pieman,tunnel n/a n/a

sub-101 22,22   M,M prettymouth,milkyway    paranoia,original 0.926,0.821
sub-102 27,27   M,M prettymouth,milkyway    paranoia,vodka 0.963,0.857
sub-103 19,19   F,F prettymouth,milkyway    paranoia,vodka 0.889,0.821
sub-104 18,18 F,F prettymouth,milkyway paranoia,original 0.963,1.0

…
…

sub-001_task-pieman_bold.json sub-001_task-tunnel_bold.json
sub-001_task-pieman_bold.nii.gz sub-001_task-tunnel_bold.nii.gz
sub-001_task-pieman_events.tsv sub-001_task-tunnel_events.tsv



{
  "CogAtlasID": 
"https://www.cognitiveatlas.org/task/id/trm_4c8991fadfe01",
  "DeviceSerialNumber": "45031",
  "DwellTime": 5.4e-06,
  "EchoTime": 0.028,
  "EffectiveEchoSpacing": 0.000390001,
  "FlipAngle": 64,
  "InstitutionAddress": "Washington Rd, Building 25, 
Princeton, NJ 08540, USA",
  "InstitutionName": "Princeton University",
  "InstitutionalDepartmentName": "Princeton Neuroscience 
Institute",
  "MagneticFieldStrength": 3,
  "Manufacturer": "Siemens",
  "ManufacturersModelName": "Skyra",
  "NumberOfVolumesDiscardedByScanner": 3,
  "ParallelReductionFactorInPlane": 2,
  "ParallelReductionType": ”GRAPPA",
  "PartialFourier": 1,
  "PhaseEncodingDirection": "j-",
  "PixelBandwidth": 1445,
  "PulseSequenceDetails": "%SiemensSeq%_ep2d_bold",
  "PulseSequenceType": "Gradient Echo EPI",
  "ReceiveCoilActiveElements": "HE1-4",
  "ReceiveCoilName": "HeadNeck_20",
  "RepetitionTime": 1.5,
  "ScanOptions": "FS",
  "ScanningSequence": "EP",
  "SequenceName": "_epfid2d1_64",
  "SequenceVariant": "SK",

  "SliceTiming": [
    0,
    0.7775,
    0.055,
    0.8325,
    0.11,
    0.89,
    0.1675,
    0.945,
    0.2225,
    1,
    0.2775,
    1.055,
    0.3325,
    1.11,
    0.39,
    1.1675,
    0.445,
    1.2225,
    0.5,
    1.2775,
    0.555,
    1.3325,
    0.61,
    1.3875,
    0.6675,
    1.445,
    0.7225
  ],
  "SoftwareVersions": "syngo_MR_D11",
  "StationName": "AWP45031",
  "TaskDescription": "Passively listened to audio story 'pieman'",
  "TaskName": "pieman",
  "TotalReadoutTime": 0.0245701
}

sub-001_task-pieman_bold.json

COBIDAS Initiative
Nichols et al., Nat Neurosci, 2017



The Narratives data collection
participants.tsv

sub-001_task-pieman_events.tsv

participant_id age sex task condition comprehension
sub-001 22,23 F,F pieman,tunnel n/a n/a
sub-002 20 M pieman n/a n/a
sub-003 n/a F pieman n/a n/a
sub-004 24,24 M,M pieman,tunnel n/a n/a

sub-101 22,22   M,M prettymouth,milkyway    paranoia,original 0.926,0.821
sub-102 27,27   M,M prettymouth,milkyway    paranoia,vodka 0.963,0.857
sub-103 19,19   F,F prettymouth,milkyway    paranoia,vodka 0.889,0.821
sub-104 18,18 F,F prettymouth,milkyway paranoia,original 0.963,1.0

…
…

onset duration trial_type stim_file
0.0 13.0 music pieman_audio.wav
15.0 422.0 story pieman_audio.wav



The Narratives data collection
participants.tsv

sub-201_task-schema_run-1_events.tsv

participant_id age sex task condition comprehension
sub-001 22,23 F,F pieman,tunnel n/a n/a
sub-002 20 M pieman n/a n/a
sub-003 n/a F pieman n/a n/a
sub-004 24,24 M,M pieman,tunnel n/a n/a

sub-101 22,22   M,M prettymouth,milkyway    paranoia,original 0.926,0.821
sub-102 27,27   M,M prettymouth,milkyway    paranoia,vodka 0.963,0.857
sub-103 19,19   F,F prettymouth,milkyway    paranoia,vodka 0.889,0.821
sub-104 18,18 F,F prettymouth,milkyway paranoia,original 0.963,1.0

…
…

onset duration trial_type stim_file
5.0 185.0 movie n/a
196.57 179.0 story vinny_audio.wav
380.86 190.0 movie n/a
576.13 187.0 story upintheair_audio.wav



Data provenance
All stages of data processing version-controlled using 
DataLad, allowing researchers to analyze raw or 
processed data.

Full history of data collection is visible via git log

Halchenko et al., 2019

Code: https://github.com/snastase/narratives
http://datalad.org— discover
http://github.com/datalad/datalad — contribute
http://handbook.datalad.org — learn

https://github.com/snastase/narratives
http://datalad.org
https://github.com/datalad/datalad/
http://handbook.datalad.org/en/latest/


Derivatives
Machine-readable file organization and rich metadata allow for 
automated processing using containerized “BIDS Apps”, e.g.:

MRIQC: advancing the automatic prediction of image quality 
in MRI from unseen sites

fMRIPrep: a robust preprocessing pipeline for functional MRI

Gorgolewski et al., PLOS Comp Biol, 2017
Esteban et al., PLOS One, 2017

Esteban et al., Sci Data, 2019



Derivatives—MRIQC



Derivatives—MRIQC
Image quality metrics (IQMs) include:

Temporal signal-to-noise ratio (TSNR): median = 48.5

Head motion (framewise displacement; FD): median = 0.13 mm

Spatial smoothness (FWHM): median ≈ 2.4 mm

x y z



Derivatives—fMRIPrep
All MRI data were preprocessed using fMRIPrep, a 
state-of-the-art pipeline for BIDS-formatted data.

Motion correction, slice-timing correction

Nonlinear spatial normalization to MNI space using ANTs

Surface reconstruction and spatial normalization to 
FreeSurfer’s fsaverage

“Fieldmap-less” susceptibility distortion correction

Regression with confound regressors including using AFNI’s 
3dTproject: polynomial detrending, high-pass filtering, head 
motion parameters, framewise displacement, and aCompCor 
principal component time series from CSF

Esteban et al., Sci Data, 2019
Cox, NeuroImage, 2012



Stimuli
All stimuli and transcripts are freely available online and provided 
for non-commercial scholarly research under fair use and fair 
dealing provisions.

We use the Gentle forced-alignment software to extract phoneme-, 
word-, and sentence-level time-stamped transcripts.

DuPre et al., PsyArXiv, 2019
Ochshorn & Hawkins, 2019
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Intersubject correlation
Measuring shared responses

Whole-brain leave-one-subject-out 
intersubject correlation analysis.

Nastase et al., Soc Cog Affect Neurosci, 2019
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Going forward
The “Narratives” collection will continue to evolve…

Time-stamped phoneme-, word-, and sentence-level transcripts coming soon!

Standardized, authoritative preprocessed fMRI derivatives (e.g., via fMRIPrep)

Growing collection of low- and high-level stimulus features (e.g., via NeuroScout)

de la Vega et al., 2019



Going forward

Hamilton & Huth, Lang Cogn Neurosci, 2018
Nastase et al., bioRxiv, 2019



Going forward
Research questions for naturalistic speech… what can I do with these data?

Intersubject correlation (ISC) analysis and intersubject network estimation (ISFC)

Hyperalignment and shared response models (SRM)

Forwarding encoding models and inverted coding models

Hasson et al., Science, 2004
Simony et al., Nat Commun, 2016

Haxby et al., Neuron, 2011
Chen et al., NeurIPS, 2015

Santoro et al., PLOS Comp Biol, 2014
Huth et al., Nature, 2016



Going forward

Nastase et al., bioRxiv, 2019



Going forward

Nastase et al., bioRxiv, 2019



An invitation to all “research parasites”

The Narratives data collection

28 diverse spoken story stimuli ranging from ~3 minutes to ~56 
minutes (mean ≈ 10 minutes) for a total of ~5 hours of unique stimuli.

Samuel A. Nastase, Yun-Fei Liu, Hanna Hillman, Asieh Zadbood, Liat Hasenfratz, 
Neggin Keshavarzian, Janice Chen, Christopher J. Honey, Yaara Yeshurun, Mor 
Regev, Mai Nguyen, Claire H. C. Chang, Christopher Baldassano, Olga Lositsky, 
Erez Simony, Michael A. Chow, Yuan Chang Leong, Paula P. Brooks, Emily 
Micciche, Gina Choe, Ariel Goldstein, Yaroslav O. Halchenko, Kenneth A. Norman, 
Uri Hasson

315 unique subjects (mean age = 22.4 years, range = 18–53 years; 
183 reported female) participating in 788 functional scans with 
accompanying anatomical data.

In total, over 350,000 TRs of story-listening fMRI data with 
accompanying stimuli—that is, ~150 hours or 6.2 days.


