CIVET 2.0 (marching cubes),
An Automated Pipeline
For Structural Human MRI
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Who is behind CIVET? ‘
Alan9 @ | M RCElab)  CIVET

ADevelopment, validation, advanced user support:

ClaudelLepagédclaude@bic.mni.mcqill.¢a

AValidation, standard user support:

Lindsay Lewidifdsay.lewis@mcqill.¢a

ACBRAINveb-basedimplementation of CIVET:

Marc-EtienneRousseauNatachaBeck(https://cbrain.mcgill.ca/contact
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What is CIVET" CIVE

ACIVETs a structural human MRbrtical surface segmentation tqol
developed (and supported) here at the BIC

Alt performs the extraction and analysis of cortical surfaces from MR images
(T1), includingorticometric morphometricand volumetric functions, e.g.:

wcortical thickness, asymmetry at each vertex
wcortical surface area

wcortical volume

wgyrificationindex (folding magnitude)

AThe CIVET pipeline is fullytomated, ideal for large datasets / population
studies, cortical network analyses, etc.

AUserfriendly QC (quality control) tools



Extraction ofCortical Surfaces

CIVE1
T1 image Tissue White Surface GraySurface
*.mnc Classification *.0b] *.0bj

CorticalThickness

* txt o Marchingcubes

tesselation
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AMarching cubes

wA marchingcubes algorithm has been implemented for t&eraction of
the white surface

wYieldshigherquality surfaceswith fewer extractiondefects(i.e.,sulcal
bridges surfacemisregistration seltintersectiong

wReplacesleformableellipsoidmodel

wNew averagesurface- vertex projectionis slightly different from
previousversions of CIVET!

AGradient calibration

wThe white surface is adjusted locally to the maximum gradient position c
the T1 image at the border between white and gray mattgields
Improvements beyond basic glohahomogeneitycorrection

wMostly affects thepre-centralgyrus and occipital lobeyhere previously
the placement othe white surfacehad often led to artificially thin
thicknessvalues

AHigh resolution surface§163848 vs. 40962erticesper hemi)
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Preparing your files for CIVETWE |

ACIVET requires the image files
to follow a strict naming convention:

W<prefix>_<id>_tl.mnc (T1)

wExamples
example 001 tl.mnc
example 002_tl.mnc

AOptionalfiles:
w<prefix>_<id> t2.mnc (T2)

w<prefix>_<id>pd.mnc (Proton-density)
w<prefix>_<id>mask.mnc (Native brain mask)



ACIVET requires image files to be in MINC formatr(t)

Alf yourfiles are not in MINC formayou haveseveraloptions for
conversiomon the BlGerver or CBRAIN:

DICOM: dcm2mnc
NIfTlor Analyze nii2Zmnc

AFor detailed instructions + sampper| scripts:

http://www.bic.mni.mcqill.ca/ServicesSoftwar€bnvertingOtherFileTypesToMINC



http://www.bic.mni.mcgill.ca/ServicesSoftware/ConvertingOtherFileTypesToMINC
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What is CBRAIN?
https://portal.cbrain.mcgqill.ca CIVE1

AThe CBRAINweby U SNJF I OS LI I G FT2NN2 RS DS
OACElab U X T ff26a NBIAAUSNBR dzd SN
performance computing grid of Compute Canada.

AUseful for handling large datasets:

ACIVET via CBRAIN: ~ 4 hrs processing time per subject, 1000+
subjects in ~24 hours, depending on CPU availability.

ACompute Canada cores:

AMammouth-parallel II: 39,168 cores
AGuillimin 20,176 cores
AColosse 7680 cores
AMammouthserial II: 1936 cores
AWestgrid 7032 cores

AConvenience: reduced need for you to install specialized software
locally; all you need is a web browser.


https://portal.cbrain.mcgill.ca/

The Big Picture of CIVET/CBRA ®

A(1) Upload your 'mncfiles to an SFTP server on CBRACIVE
A(2) Register them to a project

A(3) Delete your 'mncfiles off the SFTP server (temp storage only)
A(4) Run CIVET on the files in your project on CBRAIN

A(5) View Quality Control (QC) images of output on CBRAIN

A(6) Copy your CIVET output to the SFTP server

A(7) Download your CIVET output off the SFTP server to your comput
A(8) Delete your CIVET output off the SFTP séterp Storage only)

A(9) Run group analyses on your computer (&grfSta}



Running CIVET using the CBR;
web-interface:

File Edit View History Bookmarks Tools Help

> CBRAIN - Login | < |

[ @ https://portal.cbrain.mcgill.ca/login

Rew: 3.1.12-51

CBRAIN - Login

Sign in with your Email

ar

Login [IIEfwiE l
Password | 00000088 |
Log in

Forgot vour password?



Create a project:

File Edit View History Bookmarks Tools Help

| 27 CBRAIN - Projects [ <= |

ﬁ [ @ https://portal.cbrain.mcgill.ca/groups

My Account Projects Messages Resources Email Support Rev: 3.1.12.51

CBRAIN - Projects

HEEICEY G~ View Options Help

Marme

Description

The first line should be a short summary, and the rest are for
details.




Create a project:

File Edit View History Bookmarks Tools Help

| 27 CBRAIN - Projects [ <= |

ﬁ [ @ https://portal.cbrain.mcgill.ca/groups

My Account Projects Messages Resources Email Support Rev: 3.1.12.51

CBRAIN - Projects

HEEICEY G~ View Options Help

Marme

[Example - MC

Description

Example for Documentation

The first line should be a short summary, and the rest are for

details.




Click on the project box:  ejvE1

File Edit View History Bookmarks Tools Help

| 27 CBRAIN - Projects [ <= |

« [ @ https://portal.cbrain.mcgill.ca/groups

My Account Projects Messages Resources Email Support Rev: 3.1.12.51

CBRAIN - Projects

Project was successfully created.

Create Project = View Options Help

Example - MC

Files: 0 Tasks: 0

Exampie for Documentation
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(if you only have a few*):  CIVE

File Edit View History Bookmarks Tools Help

| 2 CBRAIN - Files [ <= |

« [ @ https://portal.cbrain.mcgill.ca/userfiles

My Account Projects Messages Resources Email Support Rev: 3.1.12.51

CBRAIN - Example - MC - Files

Upload File = Launch Task = File Management = Update Aftributes ~ Selected Files = Filters = View Options

(0 files ) Search by name:

|i| Filename ¥ File Type Creation Date Size Tags Project Access

There are no entries in this table.
Synchronization symbaols:  «:InSync  *: ProvNewer .. CacheNewer x:Cormupted L:ToCache T:ToProvider



Select *mncfiles for upload:

File Edit View History Bookmarks Tools Help

| 2> CBRAIN [ <= |

ﬁ [ @ https://portal.cbrain.mcgill.ca/userfiles/new

My Account Projects Messages Resources Email Support Rev: 3.1.12-

CBRAIN - Example - MC

Select file to upload:|'efllewi5,.fexample_l]l]1_t1.mnc-|[ Browse... ]

Where to upload the file Other properties (optional)
Data Provider for uploaded file: File type:
[ MainStore = ] finfo) [ (Auto detection) o
Content handling Project permissions:
Archive options (for zip or tar files): Read Only <
[Save file v ] _
—— SSEE;;ZE;S for file:

Sawve the file or the archive to the Data Provider as is. -
Create collecti QC_FAIL

reate collection: QC_UNKNOWN

Extract all the files from the archive and create a single collection. - 3
Auto-extract:

Extract the files from the archive and individually register them as entries.

Upload file



Select *mncfiles for upload:  oR/ES

File Edit View History Bookmarks Tools Help

| 2= CBRAIN - Files B

« [ @ https://portal.cbrain.mcgill.ca/userfiles

My Account Projects Messages Resources Email Support FRev: 3.1.12-

CBRAIN - Example - MC - Files

File ‘example_001_tl.mnc' being added in background.

Uplead File = Launch Task = File Management - Update Aftributes = Selected Files = Filters = View Options

{1 files ) Search by name:

Filename ¥ * File Type * Dwner Creation Date Size B ET Project Access * Provider

] . example 001 t1.mnc 4 Minc File llewis 2014-02-27 unknown Read Only MainStore

Synchronization symbaols:  «: InSync  #*: ProvNewer ..:CacheMewer x:Cormupted IL:ToCache T:ToProvider



Repeat upload procedure "
for each *mncfile: CIVE

File Edit View History Bookmarks Tools Help
2 CBRAIN - Files | % |

« [ @ https://portal.cbrain.mcgill.ca/userfiles

My Account Projects Messages Resources Email Support Rev: 3.1.12-51

CBRAIN - Example - MC - Files

System

File Uploaded

Selected Files = Filters = View Options

4

Upload File = Launch Task = File Management = Update Aftributes

{3 files ) Search by name:
Filename ¥ * File Type * Dwmer Creation Date BET Project Access * Provider
] M . example 001 t1.mnc < Minc File llewis 2014-02-27 10.7 Mb Read Only MainStore
O .-.:.exarnnle 002 tl.mnc < Minc File llewis 2014-02-27 11.0 Mb Read Only MainStore
O H example 003 tL.mnc < Minc File llewis 2014-02-27 11.0Mb Read Only MainStore

Synchronization symbaols:  «:InSync  *: ProvNewer .. CacheNewer x:Cormupted L:ToCache T:ToProvider



Or, to upload many files at oncefI

AYou can use a GUI drag / drop SFTP client with port 7500,
e.g.Filezilla

OR
AYou can use commardthe SFTP:
Acd<dir_name_containing_mnc_files

Asftp coPort=7500 <username>@ainstorm.cbrain.mcgill.ca
Aput *.mnc
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File Edit View History Bookmarks Tools Help
“* CBRAIN - Files [ = | yd

4
« [ a httpS:.-'.-'portaI.cbrain.mcgill.ca.-'u5erﬁ|e5?+'+/

My Account Projects Messages Resources Email Support Rev: 3.1.12-67

CBRAIN - Exam IE Data Prmridershi

=  Servers

Tools

Upload File = Launch Task = File Management - Update Aftributes ~ Selected Files - Fiters = View Options

(0 files ) Search by name: ]

|i| Filename ¥ File Type Creation Date Size Tags Project Access

There are no entries in this table.
Synchronization symbaols:  «:InSync  *: ProvNewer .. CacheNewer x:Cormupted L:ToCache T:ToProvider
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your Data Provider:

File Edit View History Bookmarks Tools Help
| ¥ CBRAIN - Data Providers | & |

ﬁ * [E https://portal.cbrain.mcgill.ca/data_providers

My Account Praojects Messages Resources Email Support Rev: 3.1.12-67

CBRAIN - Example MC - Data Providers

Files Tasks

Show Detalls User Access Report Transfer Restrictions Report Disk Usage Report Help

Official Data Storage

Provider Name ¥ * Project Online? Alive? Files Mode Operations
MainStore everyone Yes Yes 1224 Read/\Write
Mind5Store everyone Yes Yes 34 Read/Write
UserArchive everyone Yes Yes ] Read/\Write
WorkdirSystemArchive everyone Yes Yes 113 Read/\Write
WorkdirSystemArchive? everyone Yes Yes ] Read/\Write

User or 5ite Storage

Provider Name ¥ * Project Online? Files Operations
BigBrain-Volumes BigBrain-Distributicn Yes Yes o Read Only Browse /
SFTP-Brainstorm everyone Yes Yes 0 Read/Write Browse

SFTP-Incoming everyone Yes Yes o Read/Write Browse



You should see a list of the files
that you already uploaded:



