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brainlife.io

an online platform to accelerate scientific discovery
by automated data management, large-scale
analyses, and visualization.
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BLOOMINGTON

UPLOAD DATA

Project Goal

Neuroscience is engaging at the forefront of science by dissolving disciplinary boundaries
and promoting transdisciplinary research. This process can facilitate discovery by
convergent efforts from theoretical, experimental and cognitive neuroscience, as well as
computer science and engineering.
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652 Subjects 6829 Datasets

SUBJECT DATATYPE CREATE DATE TAGS

[EEETEE] crop_reorient | acpe_aligned
[ESETE crop_reorient | acpe_aligned
[EEETZ crop_reorient
[EEETEE crop_reorient

[EEETZ crop_reorient | acpe_aligned
anallmv crop_reorient
[T crop_reorient | acpe_aligned
[EEETET crop_reorient

raw RES3 networks

create parcellation
3 srr-ce snr

mrtrix3 track
lrackln:k
lreesurter

X preprocessed mrtrix3
mrtrix3 mrtrix3
[ESETTE crop_reorient | acpe_aligned hep align t2
mﬁ!m crop_reorient | acpc_aligned
crop_reorient

BT crop_reorient

parcellation
freesurfer

crop_reorient | acpe_aligned
Ei! ﬁm crop_reorient | acpc_aligned
mﬁm crop_reorient
analluw crop_reorient

DESCRIPTION

CC110033 create parcellation 11/1/2018, 3:54:37 PM hcp-mmp

10/12/2018, 11:21:53 PM
10/12/2018, 5:04:36 PM

freesurfer

hep acpe alignment t1 acpc_aligned

hep align t2 10/12/2018, 3:50:32 PM acpc_aligned

Reorient T2 10/12/2018, 3:48:16 PM crop_reorient

Reorient T1 10/12/2018, 2:36:29 PM crop_reorient

Upload Dataset

create parcellation 11/1/2018, 10:01:32 PM hep-mmp
10/12/2018, 11:39:56 PM

10/12/2018, 5:27:22 PM

freesurfer

DATA TYPE T1-weighted magnetic resonance data (MRI), saved in NIfTI-1 format.

hep align t2

Reorient T2 10/12/2018, 5:24:40 PM

 tlnii.gz 42 v
hep acpe alignment t1 10/12/2018, 5:04:43 PM acpe_aligned T(62Z)* 9z !

Reorient T1 10/12/2018, 2:50:54 PM crop_reorient

SUBJECT * test
11/1/2018, 4:09:02 PM

11/1/2018, 3:52:28 PM
10/24/2018, 3:26:57 AM
10/19/2018, 4:13:00 PM
10/19/2018, 4:12:16 PM
10/12/2018, 11:17:09 PM
10/12/2018, 5:27:01 PM
10/12/2018, 5:26:45 PM
10/12/2018, 5:09:16 PM

To assure the success of this process, the current lack of established mechanisms to
promote open sharing data, software and scientific results must be overcome. Promoting
open software and data sharing has become paramount to addressing the problem of
scientific reproducibility.

hep-mmp

SESSION session-1

mrtrix3 track DESCRIPTION this is a test dataset

freesurfer
preprocessed

acpc_aligned

hep acpe alignment t1 10/12/2018, 5:07:37 PM acpc_aligned DATATYPE TAGS acpc aligned %

Reorient T2 10/12/2018, 5:05:53 PM crop_reorient

X Datatype tags add context to the datatype. It can not be changed once archived
Reorient T1

10/12/2018, 2:51:34 PM crop_reorient

create parcellation 11/1/2018, 3:54:24 PM hep-mmp DATASET TAGS (optional)

freesurfer 10/13/2018, 4:41:03 AM

10/12/2018, 5:21:40 PM

Dataset tags is used to help organize datasets and make searching easier. It can be edited by users

hep align 2 acpe_aligned anytime.

hep acpe alignment t1 10/12/2018, 5:09:10 PM acpc_aligned
- To bulk upload your datasets, you can use Brainlife CLI
Reorient T2 10/12/2018, 5:09:06 PM crop_reorient

Reorient T1 10/12/2018, 2:54:41 PM crop_reorient

We address challenges to neuroscience open sharing and reproducibility by providing
integrative mechanisms for publishing data, and algorithms while embedding them with

computing resources to impact multiple scientific communities.
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brainlife.io users can register their analyses as reusable Apps. Apps are simply github.com

repositories written following the brainlife.io App specification. Apps can be either an Smemm— S D
end-to-end scientific workflow or a modular step within a larger analysis pipeline. Most | | -
brainlife.io Apps are small analyses modules, they are composable. brainlife.io users can
mix and match Apps to build flexible processing pipelines that best fits their data and
needs.

Ensemble Tracking with dtilnit

 Corpus Callosum

4 Submit New App © Stage New Dataset

VISUALIZE RESULTS

If you are new to creating Apps for Brainlife, please read our | Documentation

Detail Configuration s

NAME Ensemble Tracking with diilnit

NUMBER ¥

structural and functional neuroimaging data from cross- difference between the measured and predicted diffusion properties along their trajectories. You can choose fo have  Tractography wi CSA or SHORE and outputs the CST and

JESCRIPTION OVERRIDE u u
B (Leave empty to use github repo description) Placeholder optional text o show inside the form element f o value s specified
configjsonkey ~ stepsize
y
Default Value | 0.2
ADMINS iy ] e — Description optionai
xBrent edu> xBrad C ed Read Only set the step size of the tracking
e e e falue will be fixed to the default value and user can not change it
AVATAR g — Optional Configuration
mage URL of application avatar
Check this f user shouid be able to submit your app without this
parameis e NEW APPS
PROJECTS (Leay ake it available for all users)
1fa private project i selected, only the member of the project can access this ap Min | (No min) N
L ! RS " Convert wmc-deprecated to wme Remove First B0 (temp) Remove Tract Outliers (new wmc Generate tract endpoint maps Segment tracts between multiple Segment tracts between multiple
SOURCE CODE ol e brainlife/app-convert-wmc2wmc EE) brainiife/app- input/output) (new wmc Input) brain regions from ROI directory brain regions from atlas (new
Github Repository Name ~ brain-lfe/app-ensembletracking Branch/Tag (optional) 1.2 PP I s eprocaiod [E g I > even | misina st b0 brainiife aapp-andpointMapGeneration (new wme output) ut)
Optiona us P o brainlife/app-ROIs2ROlsSegment s
D dwi v u App to convert the old wme-deprecated Temporary app to remave first b0 for s >
g y— : = irackic | parcetation/voiume R wmc |
datatype to the new wmc datatype Athlete Brain Study Dataset [ vactenaomsosnaty
Output This app segments tracts using pairs of (potentiall This app segments tracts using pairs of (potentiall;
eg 9 pp segr 9 ly
Sovn e — no description... n';ulup(e) specified rois from an roi directory to output a set [l multiple) specified atlas regions to output a st of tracts.
of tracts.
neuro/dtiinit Xv Tags v
IR Fotcer structure containing alfes generated by the VISTASOFT Only allow user to select datasets with these tags. You can prefix tags with ! for negative tags IDH| output
diinitm Internal ID used to identiy this output
outpu Datatype
Description (optional) neuroltrackitck Xv
Enter description to show for this field S
track: rack tck
’ ANALYSIS
. . Add alldati
File Mapping I Brainlife - Google Chrome
Please choose keys used to specify the input filds/directories inside config json Datatype File Mapping (Optional JSON) R
Freesurfer 6.0 LIiFE with dtilnit Network Neuro AFQ Tract Classification with LIFE White Matter Segmentation - Quantitative Statistics of @ Notsecure | gp i indi 1000/nc_| ]
fleldir | output () > Koy | ciinit & brainlife/app-freesurfer CE) brainkfe/app-ife @B brainlife/app-networkneuro @B brainlife/app-tr: brain-life/app-dipy-afq Classified Fiber Tracts FSleyes File Overlay View Settings Tools ot ovete 1 o b .
: I S ot > == - EZmm » BT e > o e o [ EE > Hichollapo-<lassfedfbervacttats — e
-~ } ) et cstr [inguiarty } @:m..... 2
This service allows you to submit T1 LiFE (Linear Fasicle Evaluation) predicts Build structural brain networks using This service uses Automated fiber wmc_deprocaed [RY tractmeasures |
e anatomical image and process it using Freesurfer, which the measured diffusion signal using the orientation of the diffusion-weighted MRI, tractography and a brain atlas for ~ quantification AFQ and fe structure output from LiFE to et - 2 - .
is a software package for the analysis and visualization of | fascicles present in a connectome. LiFE uses the cortical and subcortical parcellation. identify major tract segments and quantify tissue This service takes in a nifti and tck output from Mulishell  This Wil give you the fiber count, mean length. standard a W a‘ : ‘ : a I I l e Wl n 0 r' ' l al I Z e d
deviation of length, total length, and volume of each fiber

sectional or longitudinal studies. Please consider using signals to measure prediction error. The connectome the zero weighted fibers (as determined by LiFE) removed  ILF segmentations in tck fie format of both the left and tract classified by AFQ or WMA.
OSG version to process a large number of subjects modal prediction error is used to compute two metrics to before or after AFQ is applied i s right
evaluate the evidence supporting properiies of the a variable from AFQ, which f set o true will cut fibers
1918 217 * o7 P17 22 * © 17 P 22 * »749 2 ©375 »15 2 © »12347 & °

avsau[soas e e

ification

White Matter Anatomy Tract Analysis
Segmentation with LiIFE Profiles_deprecated !
ctanaly les

egister

brainlife/app-wmaSeg g brain-ifelapp-

Laplace Beltrami Spectrum:
Eigenvalues Only
kitchellapp-L Bspectrum_matiab EIEEIED

I » = > M o This service uses Automated fiber app to calculate the Steklov Operator SEEX = = ) = ) oechson
IR voct_peomes. |IEEEEI quantification AFQ and fe structure output from LiFE to Spectrum on 3D surfaces Application to calculate the Laplace Beltrami Spectrum App to plot the eigenfunctions of the Laplace Beltrami o =
This app has been deprecated. It will only work with identify major tract segments and quantify tissue using matiab Spectrum, dffuze

properties along their trajectories. You can choose to have = 3 . i specular
the zero weighted fibers (as determined by LiFE) removed = o = .

before or after AFQ s applied. useinterhemisphericsplit is -
a variable from AFQ, which if set to true will cut fibers : ) - . = boundExp

p749 & ©375 P20 A: ©
File File Viewer

Browse / download files via Browse / download files via
Brain-Life's File Browser Brain-Life's File Browser

wme_deprecated datatype

shininess

Phong with Spherical Harmonic (SH)
lighting, developed by Martins Upitis.

v
B
o
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o

Volume Vi FSLView

FSLView
Reconstruct Surfaces from LB FSLeyes
Eigenfunctions

p-binvolvolume EE) s reconetn
I > ] e

computes the volume of binary nifti images

Posterior Associative White

Matter Tracts Segmentation
brainlife/app-wmaSeg @)
« B3

This brainlife.io App implements the white matter
segmentation of the vertical tracts described in Bullock et
al. 2019. it segments & (4 per hemisphere) white matter
tracts, the posterior Arcuate (pArc), temporal-parietal
connection (TPC), middle-longitudinal fasciculus (MdLF-

Compute Volume of Binary Nifti
images
kitchell/a

Laplace Beltrami Spectrum:
Eigenvalues and Eigenvectors
kitchellapp-LBspectrum_matiab

[ snguiatty evecs ]

Aggregator

br kneuro-agg
I mut = (o cutut

Network Neuro Output Aggregator
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An old 2d/3d brain volume
viewer. Replaced by fsleyes

Web-based visualization
tools for neurological data.

An old 2d/3d brain volume
viewer. Replaced by fsleyes

A 2d/3d brain volume viewer.

I cioemvecters

Application to calculate the Laplace Beltrami Spectrum

Classifies streamlines into known anatomical tracts. This application will reconstruct the surfaces of each 3D

model based on the selectad number of eigenfunctions.

and Eigenvectors using Matiab.

BrainLife - Google Chrome

»12374 23 * © »3351 26 * © »277 & © P67 &2 o7 »3351 26 © »7 a o7 ]
a
Tract Profile Aggregator TractSeg (deprecated) Br.}g\ LiFE (dwi) Tract Analysis Profiles 3 TractSeg a:}-g\ White Matter Anatomy L
brainlife/app-tractpr 00 brainkfelapp-tractseg . brainlif ife brain-life/app-t ysispr [istes: brainlife/app-tractseq @8 . Segmentation (new wmc output) )
I ot 0o BT o =l 1> m = - RS - B o > Ehd-R seniio oa
7 "l me
Tract Profile Output Aggregator - IR voct_seamentations (24 LiFE (Linear Fasicle Evaluation) predicts EEET troct pronies [EEEEIEDY I ot seomentatins - id < | ala
| row [l vime—coprecates the measured diffusion signal using the orientation of the Create plots of diffusion mefrics (L.e. FA. MD, RD. AD) for e Classifies streamlines into known anatomical tracts. a3
fascicles present in a connectome. LiFE uses the each of the segmented tracs from AFQ, known as Tract | RSHMMGERE =nano_seomentatons [ i
Brainife App for MIC-DKFZ/TractSeg. A tool for fastand  difference between the measured and predicted diffusion  Profiles. Obtains streamline positions from segmented Brainlife App for MIC-DKFZ/TractSeg. A tool for fast and oo
accurate white matter bundle segmentation from Diffusion  Signals to measure prediction error. The connectome tracts and plots the metrics of interest along "nodes” ofthe  accurate white matter bundle segmentation from Diffusion L)
MRI using pretrained pytorch ML model model prediction error is used to compute two metrics to  tract, alowing for comparison of individual subject tracts. MR using pretrained pytorch ML model, os |
evaluate the evidence supporting properties of the Requires the dt6 output from diiinit and & white matter | feniigz ]
ba 2 P S . @7 b7 27 @ > 290 = @7 > . @7 S 26 o MRIcroGL MRIcroGL

A tool designed for a fast and
versatile visualization of
streamline datasets.

mrView

The MRtrix image viewer.

mrView

The MRtrix image viewer.

FSLeyes

A 2d/3d brain volume viewer.

View 2D slices and
renderings of your brain
imaging data. It allows you to
draw regions of interest
which can aid lesion mapping
and fMRI analysis.

View 2D slices and
renderings of your brain
imaging data. It allows you to
draw regions of interest
which can aid lesion mapping
and fMRI analysis.

brainlife.io datatypes allow Apps to interoperate. Datatypes can be passed between
Apps. The brainlife.io platform uses datatypes to recognize the type of data being
processed, and to match data with analyses. brainlife.io datatypes are all related to
each other by the Apps that uses them, below the network of brainlife.io datatypes.
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i @ A00064061
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m dwi tracking
Diffusion-weighted magnetic resonance data (dMRI), saved
in NIfTI-1 format.

dwi: dwi.nii.gz « bvecs: dwi.bvecs « bvals: dwi.bvals

acpc_aligned

MRitrix Track Data (.tck) - use track/trk if possible

@ A00063327

2 months ago 14 hours ago

L Network Neuro Wi Matier Anatoery Segmenttco win UFE [IS

HCP Pipeline (Prefreesurter)

lml A00060773

& A00060603

2 months ago 47 minutes ago
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track: track.tck

tensor

Diffusion Tensor Image Scalars

, — .
%j"%” tensor

2 months ago 3 days ago

\ Generate Equiva ROC curve.
Ml 0F Remove Tracts wih DV

neura

e anat
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’ \\\\V% T1-weighted magnetic resonance data (MRI), saved in NIfTI- fa: fa.nii.gz « md: md.nii.gz « rd: rd.nii.gz « ad: ad.nii.gz « cl: Detail Archive Processes Pipelines Publications @A 264 2 months ago 2 hours ago
‘ neurciow - single_she! (i ~l r 7 . D" - . . A OC NIl O . fencnre: tenenre : . mrtrix3 act R
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Output Mapping

mrtrix3 act brain-life/app-mrtrix3-act ()
Anatomically Canstrained Tractography (ACT) using either single- or multi-shell diffusion-
{ weighted MRI data.

@ online Freesurfer 6.0 freesurfer 1 week ago 1 week ago

} BRANCH

@ ) Offline Split Shells spiit shell 1000 - copy 2 weeks ago 2 weeks ago ' '@ A00053203

@ A00051604

neuraimask : space esc-brain_mask fmiiprep brain func

(N

| rawr: wap Ensemble Trackng (dwt) /
nesroiiv: H_aligned presrocesses  [RaliALLELY

Ensemble Tracking wih dtanit

4
A
o ensembie "
g

5K - white_matier

& A00056022

2 months ago 3 days ago

"tensors": "tensor.nii.gz"

neuraunciregressors : desc-confoun ieen
nourdTmp

2 months ago 2 hours ago
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tensor_fit
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csd csd

CSD responses contaning multiple ImaxN.nii.gz

@ ) Offline ACPC alignment via ART archive test Y3
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— Freesurier Labels 13 30 Surtaces.

W reroraci nourai - signed_ctint
neuroswmedes

@ ) Offline 2 months ago 3 days ago

@ online

@ ) Offline

Laplace Beltrami Spectrum: Eigenvalues Only laplace (updated) 'Y 4103
Y ~A0003

Y ~A0002

1 year ago 2 weeks ago

response.ixt: response.txt « Imax2: Imax2.nii.gz « Imax4:

\:\ perform log-domain normalization of CSD data before
tracking (multi-shell data only)

Imax4.nii.gz « Imax6: Imax6.nii.gz + Imax8: Imax8.nii.gz + Split Shells split shell 1000 1 year ago 1 week ago 2 months ago 2 days ago

min_length * 10

Imax10: Imax10.nii.gz « Imax12: Imax12.nii.gz * Imax14: the minimum length a samiine may be )
Round b-values / Flip b-vecs for dtilnit edit me 1 year ago 2 months ago 2 months age 32 minutes ago

Imax14.nii.gz max_length * 0

the maximum length a streamline may be

2 months ago ur ago

6

Tha Imax(s) or maimm vakua o & and cresto raciography data 2 months ago ago

ens_lmax * perform ensemble tracking on every Imax up to the maximum

value passed

Architecture

510204080

0, ADDN35561 2 months ano 568 minutes ano

Submit

Brainlife platform is constructed as a collection of open-sourced™ microservices that
are distributed across multiple docker hosts and VMs running on jetstream-cloud.
brainlife.io has a primary web user interface that communicates users inputs and
requests to the data management system, the Warehouse. The Warehouse manages
data, visualization and Apps and communicates with Amaretti. Amaretti is brainlife.io
meta orchestration service that allows monitoring and processing across multiple
high performance compute resources and clouds. * https://github.com/brainlife
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Reproducibility Interoperability

brainlife.io interoperates with a number of common data, and computing standards as well as other platforms.
For example, brainlife.io can import and export most BIDS datypes (anat, dwi, fmri, fmap). brainlife.io also
interoperates with a series of open science projects and data providers such as NKI, OpenNeuro, and the
Human Connnectome Project. A series of DIPY workflows are available as brainlife.io Apps.

brainlife.io keeps track of all the information you need to reproduce your analyses. The data being analyzed,
the Apps being used to perform the analyses (all the way down to their github.com commit ID), the
parameter set for the App. Most brainlife.io Apps use singularity to containerize their execution environment
to allow reproducibility. We have performed a series of experiments to demonstrate that brainlife.io can
deploy Apps across diverse computing resources and obtain near-identical results (i.e., within the expected
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