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DPARSF: a MATLAB toolbox for “pipeline” data analysis of
resting-state fMRI

Yan Chao-Gan* and Zang Yu-Feng*

State Key Laboratory of Cc . Beiing, China

Edtedby: Resting-state functional magnetic resonance imaging (VIR has attracted more and more
t/(éi"a@ Uddn Stanford University.  attention because of its effectiveness, simplicity and non-invasiveness in exploration of

the intrinsic functional architecture of the human brain. However, userfriendly toolbox for
“pipeline” data analysis of resting-state fMRI is still lacking. Based on some functions in
Statistical Parametric Mapping (SPM) and Resting-State fMRI Data Analysis Toolkit (REST),
we have developed a MATLAB toolbox called Data Processing Assistant for Resting-State
fMRI (DPARSF) for “pipeline” data analysis of resting-state fMRI. After the user arranges the
Digital Imaging and Communications in Medicine (DICOM) files and click a few buttons to
set parameters, DPARSF will then give all the preprocessed (slice timing, realign, normalize,
smooth) data and results for functional connectivity, regional homogeneity, amplituce of low-
frequency fluctuation (ALFF), and fractional ALFF. DPARSF can also create a report for excluding
subjects with excessive head motion and generate a set of pictures for easily checking the
effect of normalization. I addition, users can also use DPARSF to extract time courses from
regions of interest.
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Data Organization Data Organization

ProcessingDemoData.zip ProcessingDemoData.zip

FunRaw

. Funimg
Sub_001 Functional DICOM data ‘ Sub 001 Functional NIfTI data
Sub_002 - (.nii.gz., .nii or .img)
Sub_003 Sub_002
Sub_003
T1Raw
Tlimg
Sub_001 Structural DICOM data ‘ Sub 001 Structural NIfTI data
Sub_002 s b_OOZ (.nii.gz., .nii or .img)
u
Sub_003 -
Sub_003

http://rfmri.org/DemoData
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. DPABI [ ) Utilities
acou Decioy
OPABH Inut Preparee
DPABI DicomSorter
hack Data Organizaton
p— New features:
R mago Cactor -
- 1. More options for MR header
ot Image Resicer situation;
[ 2. Synchronously update the
0PABI BDS Comverer
P output layout;
i i ™1 Imeges Aversger S ks emere Adant 3. Add scanning date/time for
o= repeating scan, add prefix
— 1 Image Defacer OuputDirectory Layout:  Farticipant 1D © /  seriestame e for multi-group
Fr—y—— Vore a0 Asgmentor Add Scanning Dte ‘Add Scanning Time Add prefix 4. One-click jump to
e = i DPABI_Format_Converter
Usies. RS Output Dir: /Users /Bin/Projects /DPABI/DPABI_DicomSorter_WithPrefix
ERET—, Dual Regrssion Anonymize ICOM s Change aDemaDicom or e son
M Test-Retest Relabllty: ICC
[r———
14
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DPABI DicomSorter

DPABI DicomSorter

LN ] DICOM Sorter eoce DICOM Sorter

DICOM Directory DICOM Directory

(628 /Volumes/BinLu/ DemoDataFor DICOMConvert/Raw/ 202006 13dengyihan/ DENGYIHAN/DICOM/ 2 IMA 628] /Volumes /BinL oMC oM
[1000] /Volumes/BinL. oMC 1 oM (1000] /Volumes/BinL OMC, oM
[1000] /Volumes/BinL. OMC 1 oM (1000] /Volumes /Bin OMC 1 OM)
(744) oncC om/2 dcm (74 ind oMC oM
(2] /Vol OMC: _FV/ (2] /Volumes/Bint OMC _FV/
2] 7 OMC. FV/ (2] /Volumes/Bi OMC FV/
(2] /Vol OMC FV/ none (2] /Volumes/Bi OMC: =
121/ OMC FV/ (2] /Volumes BinL oMC: FV/
2]/ FV/ OMC

2] /Volumes /BinLu/DemoDataF or DICOMConvert/Raw/ 202006 13dengyihan/ DENGYIHAN/SYNGO_FV/

[132] /Volumes/BinLu/DemoDataForDICOMConvert/Raw/ 2020061 3dengyihan/ DENGYIHAN/SYN

2] FV/
2] /Volumes /BinLu/DemoDataForDICOMConvert/Raw/ 202006 13dengyihan/DENGYIHAN/SYNGO_FV/
[132] /Volumes/BinLu/ DemoDataForDICOMConvert/Raw/ 2020061 3dengyihan/ DENGYIHAN/SYNGO_H

Add MR data directory
Input: raw data
directories from MR

scanner or XNAT-like

Set first output layer

’ Suffix Remove Add All
system’s output
Output directories Output
Output Directory Layout: Participant ID @ /  series Name e Output Directory Layout: | Participant ID B |/ series Name (]
Add Scanning Date Add Scanning Time Add Prefix Add Scanning Date Add Scanning Time Add prefix

Demo: ~OutputDir/20.06.13-22:49:33-STD-1.3.12.2.1107.5.2.19.46056_20200613/t1_mprage_s Demo: ~OutputDir/20.06.13-22:49:33-STD-:
ag_p2

3.12.2.1107.5.2.19.46056_20200613/t1_mprage_s
ag_p2

9_p:
Gutput Dir T DlcomSorter WhPrefix Output Dir /Users BinProjects /DPABI/DPABL_DicomSorter_WithPrefix
Anonymize DICOM files Change a Demo Dicom for Me! Sort Anonymize DICOM files Change a Demo Dicom for Mel
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DPABI DicomSorter

DPABI DicomSorter

eo0e DICOM Sorter eoe DICOM Sorter
DICOM Directory DICOM Directory

[628] /Volumes /Binl OMC 1 [628] /Volumes /BinL OMC

(1000) OMC: (1000} /Volumes 8inL OMC: 1
(1000) OMC [1000] /Volumes BinL OMC 1
(744) Vol L o 1 [744] /Volumes /BinL. OMC

(2] /Volumes /Bin OMC: (2] /Volumes /BinL oMC

(2] /Volumes /Bint OMC: (2] /Volumes BinL oMC

2] OMC: (2] /Volumes BinL OMC

(2] OMC: (2] /Volumes BinL OMC

(2] oM (2] /Volumes BinL

(2] /Volumes /BinLu/ DemoDataForDICOMConvert/Raw/ 2020061 3dengyihan/DENGYIHAN/SYNG

[132] /Volumes /BinLu/ DemoDataF orDICOMConvert/Raw/ 2020061 3dengyihan/DENGYIHAN/SYNG

(2] /Volumes /BinLu/DemoDataForDICOMConvert/Raw/ 202006 13dengyihar
[132] /Volumes/BinLu/DemoDataForDICOMConvert/Raw/20200613dengyihan/DENGYIHAN/SYNG(
Set first output layer Set second output layer

Suffix Remove Add All

Suffix Remove Add Al
Participant 1D
Output

o Participant Name
Participant Family Name
Output Directory Layouf | Series Name ] Output Directory Layout: _ Participant Name ]
articipant Family Name
Add Scanning Date Serles Name, Add Prefix:

Series Description

Add Scanning Date Add Scanning Time Add Prefix:
Demo ~outpurd] 1 mprage_sag_p2 B ~OutpunDidenayinan_ 202006 s 33577 |
Output Dir: /Users Bin/Projects /DPABI/DPABI_DicomSorter_WithPrefix Output Dir: JUsers /Bin/Projects/DPABI/DPABI_DicomSorter_WithPrefix
Anonymize DICOM files Change a Demo Dicom for Me! Sort Anonymize DICOM files Change a Demo Dicom for Me!

18
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DPABI DicomSorter

DPABI DicomSorter

LN ) DICOM Sorter LN DICOM Sorter
DICOM Directory DICOM Directory
(628] /Volt "OMC¢ 1 OM, (628] /) OMC¢ OM/2
(1000] / OMC oM/ [1000] /Vols OMCc 1 oM/
(1000] OMC¢ oM, (1000] /Vol OMC( 1 OM)
(744] /Volumes /@i e 1 on (744) / omC om/2
(2] /Vol BinL OMConvert/R: 0061 )_FV/. (2] Vol O v/
(2] /vol BinL OMC PV (2] /Vol OMC FV/
[2) 7 OMC« FV/ (2) /Vol BinL OMC 1 FV/
121 OMC ZFv/ 2] /Vol OMC. Yy
(2] OMC _FV/ (2] /Vol OMC _FV/
(2] /Volumes /BinLu/DemoDataForDICOMConvert/Raw/20200613dengyihan/DENGYIHAN/SYNGO_FV, [2] /Volumes /BinLu/DemoDataForDICOMConvert/Raw/ 202006 13dengyihan/DENGYIHAN/SYNGO_FV/
32] /Volumes /BinLu/DemoDataForDICOMConvert/Raw/ 202006 13dengyihan/DENGYIHAN/SYNGH [132) /Volumes /BinLu/DemoDataForDICOMConvert/Raw/20200613dengyihan/DENGYIHAN/SYNGO.
Add scanning date Add scanning time
for repeated MR for repeated MR
scan in different scan in same days
suffix Remove Add Al days suffx Remave AddAl
Output Output
Output Directory Layout: Participant Name B /  series Name (<] Output Directory Layout: Participant Name | Series Name a
{4 Add Scanning Date ‘Add Scanning Time Add Prefix: /Add Scanning Date 4 Add Scanning Time Add Prefix:
Demo ~OutputDir /dengyiha_202006 13| 1_mprage_sag_p2 Demo: ~OutputDir/dengyihan_20200613[224956.038000]1_mprage_sag_p2
Output ir JUsers Bin/Projects /DPABI/DPABI_DicomSorter_WithPrefix ) Output D JUsers Bin/Projects /DPABI/DPABI_DicomSorter_WithPrefix
Anonymize DICOM files. Change a Demo Dicom for Me! Sort Anonymize DICOM files. Change a Demo Dicom for Me! Sort
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DPABI DicomSorter

DPABI DicomSorter

LN J DICOM Sorter LN ] DICOM Sorter
DICOM Directory DICOM Directory
(628 /Volumes/Bin OMC: 1 oM/2 (628] OMC oM
[1000] /Vol oMC Raw/2020061 oM/ {1000] oM. oM
[1000] /Volumes/BinL_t OMC oM/ {1000] / e oM
(744] 1 OMC: R 0061 oM/2 (744) / OMC oM/2
2] /Volumes /Binl OMC, _FV/ 21/ OMC: _FV/
2] omC, ZFV/ 2] 7 oM. v/
(2] /Volumes /Binl OMC i v/ (2] /Volume! "
(2] 7 OMC: X (2] /Volume: <o Eev B mowm ) '
(2] /Volumes /Bin MC: X (2] /Volume: © Docunents '
[2] /Volumes/BinLu/DemoDataF orDICOMConvert/Raw/20200613dengyihan/ DENGYIHAN/SYNGO_FV/ (2] /Volume: 3 pesiaop. . DuteWdfied o i [
[132] /Volumes /BinLu/DemoDataForDICOMConvert/Raw/ 2020061 3dengyihan /DENGYIHAN/SYNGO (1321 /Volur NN i
Add prefix if needed N Set a output
& Bivs o directory
&b
& Demadat
Suffix Remove Add All Suff = trersue
& prjscte
Output Output & 208 New Folder concel . QTN
Output Directory Layout:  Participant Name @ /  series Name 2] Output Directory Layout: _Participant Name B/ SeriesName e
Add Scanning Date IS T “Add Prefx D ‘Add Scanning Date Add Scanning Time Add prefix AsD
- ~outputolzasp Bengyinan_20200613/t1_mprage_sag_p2 Demo. ~OutputDir/ASD_dengyihan_20200613/t1_mprage_sag_p2
|
Ouputir /Users Bin/Projects/ DPAB)/DPABLDicomSorter_Wihprefix outpueor: [ /8L omc I ]
Anonymize DICOM files Change a Demo Dicom for Mel Sort Anonymize DICOM files. Change a Demo Dicom for Me! Sort
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DPABI DicomSorter

DPABI DicomSorter

LN ] DICOM Sorter LN ] DICOM Sorter
DICOM Directory DICOM Directory.
(628] /Volt BinL OMC OM/2
Tumes /BinL
ISo001 1 o, {10001 /voh ONConvert/Raw/ 2020061 ow
[1000) OMC [1000] /Vol OMC M)
(744] /Vol BinL OMC (744] /Volt OMC¢ OM/2
2] o (2] Vol OMConvert/Raw/ 2020061
(2] 1 OMC (2] 1 OMC v/
21 oMC (2] Vol oMC Fvy
2]/ o 2] /vol OMC R/
15 v o {%: /Vol i3 h. vl
2] /Volumes /BinLu/DemoDataForDICOMConvert/Raw/20200613dengyihan/DENGYIHAN/SYNG /olumes /BinLu/DemoDataForDICOMConvert/Raw/20200613dengyihan/DENGYIHAN/SYNGO_FV/
Rt ik Bk e St ar e s s BB 2 Sy Ve DEMC LA A [132) JVolumes /BinLuj DemoDataF orDICOMConvert] Raw/ 20200613 dengyihan/DENGYIHAN] SYNGO.
Anonymize You can change
dicom files if a demo-image
needed for illustration
Suffix Remove Add All Suffix Remove Add All
Output Output
Output Directory Layout:  Participant Name B /  seriesName | Output Directory Layout:  Participant Name B /  seriesName [2]
Add Scanning Date Add Scanning Time Add Prefix ASD Add Scanning Date Add Scanning Time. Add Prefix. ASD
Demo: ~OutputDir/ASD_dengyihan_20200613/t1_mprage_sag_p2 Demo | ~outpurpir/Asp_dengyihan_20200613/are_field_mapping_omi_|
Output Dir:  /BinLt oMC Output Dir: BinL OMC
Change aDema ica for e sort Anonymize DICOM fles sort

23 24



DPABI DicomSorter DPABI DicomSorter

LN ] DICOM Sorter
DICOM Directory

e0e DICOM Sorter
DICOM Directory

[628] oMC. T3den) (628] /Volumes /BinL. OMC 1 om/2
(1000] /Volumes /Binl OMC {1000] /Volumes /BinL OMC, oM
[1000] /Vol OMC (1000] /Volumes/8inL OMC oM
44) [Volumes BinL OMC, R 1 (744] /Volumes /BinL. OMC: 1 oM/2
(2] /Volumes/Bin OMC (2] /Volumes Bin OMC: R 0061 PV
(2] 1ol OMC R 061 (2] /Volumes Binl OMC. PV
(27 OMC (2] /Vol L OMC: RV
(2] /Volumes Bint OMC. R 061 (2] /Volumes/Bin OMC: i
(2] 1ol OMC: Bin oMC: ,
(2] /Volumes/BinLu/DemoDataF orDICOMConvert/Raw/ 202006 13dengyih.

(2] /vols _FV/.
2] /Volumes /BinLu/ DemoDataForDICOMConvert/Raw/ 202006 1 3dengyihan/ DENGYIHAN/SYNGO_FV/

[(132] /Volumes/BinLu/ DemoDataForDICOMConvert/Raw/ 20200613dengyihan/ DENGYIHAN/SYN [[132] /Volumes /BinLu/DemoDataForDICOMConvert/Raw/ 202006 13dengyihan/ DENGYIHAN/SYNGO_}

Run! Continue to
convert data into
DPARSFA/DPABISur
Suffix Remove Add All Suffix Remove Add All /
f format
Output Output
Output Directory Layout: _Participant Name B /  series Name e Output Directory Layout: _Participant Name B /  seriesName e
Add Scanning Date Add Scanning Time Add Prefix: ASD Add Scanning Date Add Scanning Time Add Prefix: ASD
Demo: ~OutputDir /ASD_dengyihan_20200613/t1_mprage_sag_p2 Demo: ~OutputDir/ASD_dengyihan_20200613/t1_mprage_sag_p2
Output Dir: Vol BinL OMC 13ds ih: . Output Dir: /Vols BinL JOMCc 3de ih;
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DPABI DicomSorter

Coming soo

—

' FunRaw

DPABI DicomSorter E:ﬁ?::::,Eifff:::::.m.m.mm

E S ity Data Organization
: :

11_ealibration

[ Gosa"hema _catibration
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DPABI Input Preparer

DPABI Input Preparer

ooe oPALmprepare eoe [T—
DPABI Input Preparer DBPABLInput by
P A — DPABI Format Converter o:u L Nm:ﬂ:"’:ﬂm:‘iwmm;ww
[ - [}
e — Features: e S0
e St st i Bt . Ut e e T D S
1. One-click to convert output of
Orgnizs W Sees o Dwiew oGoMoNET! DicomSorter or XNAT-like “::mmwmwm @ ocomenen
— system’s output directory i 5 Set input directory:
”::-:,::.,;;Mm e 2. Build-in quality control, Member of Pl fora it Sares Output of DicomSorter or
© Frodtintert e opo ] massively reduce errors for data °::"“_j:;i‘_‘ " e e XNAT-like system’s output
Changmble umberof Fles: sorting — directory
s 3. Anat-only and multi-sessions e — v Set output directory.
compatible [rER—
Eoieding® 4. One-click to begin et
DPARSFA/DPABISurf processing! P ——

29
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DPABI Input Preparer

ece oPABL_inputproparer

DPABI Input Preparer
i ETTEm——————— Set input directory layout:
® ~/Participants/MR_Series
~/Sub001
~/5ub001/0001_MPRAGE
~/5ub001/0002_Resting fMIRI

v sy DopbonT s OniraT AT GeogeOroteh

UsePeas S o e e corelets BOLD Sefes

P———— ocowonen .
s ~/Sub042
[ —r— [} ~/5ub042/0002_Resting fVIRI

O Fradtiunte ot i om -]
rangeaiaumoerof Fis: ® ~/MR_Series/Participants
P ~/0001_MPRAGE
s : ~/0001_MPRAGE/Sub001
Number o Fles for & Intact Seies: ~/0001_MPRAGE/Sub002
- ~/0003_MPRAGE
Selocta WA series: ~/0003_MPRAGE/Sub042

- Automatically predicting layout.

————

31
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DPABI Input Preparer

ece oPASLinputpreparer

DPABI Input Preparer

A s oA SoCcogRD T

[P S e SR ——

Pttt g Seie e
[ LI ————rr ]

Use pseudo series to replace incomplete
S ivheie b bene G functional series
i - e.g. Sub_013 didn’t finished the task-fMRI
s cpropit o . e

series but finished T1-weighted series and
resting-fMRI series. A pseudo series would

L ——— wom e
ChangesiaNurberof Fles: be seemed as task-fMRI series for Sub_013,
Loy so that the structure series and resting-fMRI

. series would be wasted.
Vombr of Pl for skt Soren: - The subject with pseudo series would be
| recorded in Report.csv in output folder.
[ ——
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DPABI Input Preparer

ece [E———
DPABI Input Preparer
I Do AT g GeopkDr T
LY TS ———
[ e
BT
s s gt o . e
e e Organize FunRaw
bismstimoniatio Add more functional sessions for S2_FunRaw,
preme) ; S3_FunRaw ...
Grange mthrano st
35
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DPABI Input Preparer

ese 0PABL nputpraparer

DPABI Input Preparer

D, R AT ot
O R AT Do g kT
Itood Pt st [}
a0 s
[ Uso P Sre o Fepios e o BOLD Series ]
Change raw subject ID into anonymous ID
iz DM St D ocouoNen
11: - The pairing info for raw subject ID and
Sesinete . anonymous ID would be recorded in

Report.csv in output folder

© et oo e

[E—————
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DPABI Input Preparer

ece oPABLInputpreparer

DPABI Input Preparer

IDi: sty Ol AT v GocghebatTrs
Ol s DT MO TBAT v GoogkOnatTrs
It -Paicpen Saies

Pt St s et B DS
(Orwizn BOLD St ki it grconsc Whether convert dicom files into nifty files

':MMM“WM - One of the most common error in running
‘Seecta MR series. DPARSFA/DPABISurf is the empty

T e Funlmg/T1Img folders for sessions failed
passing DCM2NII.

- If checked, the subjects with empty

P S . T1lmg/Funimg folders would be delete to

? G avoid errors.

L r—r—" 0w e

[————
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DPABI Input Preparer

DPABI Input Preparer

D s DT O AT G0
L T S T ————
o PR Seie

s S st i BOXD S

= =

[ — -]
R ow% e

Organize DwiRaw
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DPABI Input Preparer

ece [ —
DPABI Input Preparer
s My opbenTA T AT g CogDraTTas
s U DTl TSt
Wotlnot Pt soe [}
R ———
s S oot LD St
umne—— @ ocoutonen
"Nb LaMA;
| T 6|
WS:ZT:.;::M ) ) Select MR series for T1IRaw folder
——
37
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DPABI Input Preparer

eoe DPABL Inputproparer

DPABI Input Preparer

IpuDi: sy Troson Aol TrAATraonCousaOPATNAA

B S ——

oot ptopm

Chnge Subjct N 0 SULOOT. 5002, 5005

s ot Safs o s e neompitsBOLD St

[ E——— @ ocowonrn

LYe—r-

Funsow
Selcta MR s Funson e
Pl s )
© Fsanumberot s oo -]

[ ———

Select the number of file for a intact
T1Raw series.
Only series with correct number of
files will go to following sorting
procedure
Consult your scanning technician
Displayed in descending order (usually
use the first one)

39

39

DPABI Input Preparer

PP sy Dope TSN DPABN A

Y TR ——

Poulmok  putcoue sues e

au setato o R—

i
e ocowtonm

[ — )
Nomborf Flstor a tct S
O o of s o0 e

st oo i

DPABI Input Preparer

Select MR series for FunRaw folder

41

41

DPABI Input Preparer

eoe DPABI_InputPreparer

DPABI Input Preparer
INpUEDir Users/8in/Downloads  zhoutingting/ zhoutingting
OutpUDI/Users/BinProjects /DPABI ForDPABUpdite202111
InputLayout: ~~/Participants/MR_Series @ € DICOMto NIFTI

Change defaultsubject names ino SubOOY' 'Sub00Z", Sub003"

Other Functional Sessions # 1 MoreSessions
TIRaw
Selecta MR serles:

Select MR series for TIRaw folder
01

ot
epi_bole
epi_bols

i lir64_MB_2mm_SaveByS_701 !
o e scouion
s
[itore.sp.sag.Acsors 301 |

TT=gTE-Tep- 2T ACS075 - WPR-COR™30:
t1gre_fsp_sag_ACS0.75_MPR_TRA_303

2_mx3d_flair_sag_ACS0.75_201

Change another Demo Subject!

oPAB Run

38
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DPABI Input Preparer

ese DPABLInputpraparer

DPABI Input Preparer

oupune:
oot Pt Sares e

Changa St N 10 5001, 508002, 51005

Use P ore t s e corits 0OLD s

LX) IsAnatOnly
P —— ocomens
iR Only MR series for T1Raw was determined.
Seecta MR i Do you want to convert T1 Series only?
]
Yes, only convert T1 serles.
200 -]

O Continue to choose MR series for functional sessions.

oK

Structure image preprocessing only
[~ (New feature of DPABI V6.0)

Nomor o o for ntactSaie

= =1 a0

40

DPABI Input Preparer

eoe oPABLnputpreparer

DPABI Input Preparer

b s Ao AT NGO DPASNEASY
Ot S ——
]
ocowtone
]
— O Select MR series for $2_FunRaw folder

O Faamumbarat e oo ]
Crangasiourber ot i

[r—

Nombor o Flstor tatSaie

hangeapothrbomo bt

42
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DPABI Input Preparer

DPABI Input Preparer
D sy st T AT s OPAO A
LY S A S ————
oot PR Sate e
hangeStjct e 1 SBDDY, 5000, 50005

Usa oo et o e hacompiets BOLD S

POR—— @ ocouinen
Numbor of Pl for 8 tact Seres: You can change a demo subject for
° el 2o e illustration.

Soeta R i ot

L — owa
CrangasionumbelFl
prm—
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DPABI Input Preparer

om0

>> DPABI_InputPreparer
Begin to convert input directory into DPARSFA/DPABISurf starting directory format!

Checking data status .
Eliminating the deficient Tl-weighted series for T1Raw session ...
Eliminating the deficient BOLD HRI series for FunRaw session ...
Start to copy files to DPABI-format starting directory ...

Have done 1 subjects, 1 subjects in total.

DPARSFA/DPABISurf input format conversion finis|

Chris Rorden's dem2niiX version v1.0.20201102

Found 360 DICOM file(s)

UINT16->INT16 Future release will change default. github.con/rordenlab/dcn2niix/issues/338

Convert 360 DICON as /F 1115/0PABI_InputPreparer/T1ing/Sub_001/Sub_001_t1_gre_fsp_sag
Cropping from slice 139 to 477 (of 480)

Conversion required 5.223501 seconds (3.875844 for core code).

Converting T1 Inages: Sub_081 OKChris Rorden's dcm2niiX version v1.0.20201102 (JP2:0penIPEG) (IP-LS:CharlS) Clang8.1.0 x86-64

Found 700 DICOM file(s)

UINT16->INT16 Future release will change default. github.con/rordenlab/dcn2niix/issues/338

Convert 700 DICON as /User. 1115/DPABI_InputPrep:
nversion required 11.988724 seconds (8.267743 for core code).

Converting Functional Images: Sub_001 OK

hed!
(3P2:0penIPEG) (IP-LS:Charls) Clangs.1.0 xB6-64 (64-bit Mac0s)

_001/Sub_001_epi_bold_mb7_

Write out DPABI-format conversion report.
AUL the conversion is finished! You can directly call DPARSFA or DPABISurf in the pervious figure now!
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DPABI Input Preparer

DPABI Input Preparer

I s oAU Wo/CausaDEABIEAS,
O senes oo A TIsAUTatrepGenGosgtmarTra
ot g Suies ]

e P ore o st it BOLD S

[E—r——— @ ocomenen

e — ] : Run!

O s of 2s00%)

[E— [ e
[e— e
O Foaaurserot i oes) e

[rmsv—

Crangosmoter Do Sutioct
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DPABI Input Preparer

DPABI Input Preparer

Dl A PO T T o OPASNAGS
Lot o Sovse ]

hage St Naes o SuR001 508002, 505005
Use Pt Srn o Pl hs ot BOLD Srs

iRm One-click to begin
s DPARSFA/DPABISurf processing!

O Ghamgasioturberf i Mot o e

0004 ge e 3115153020055

O P ot s 2uai0%) [}

Crangemotner oo Suect
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DPABI Input Preparer

&

@ DPABI_Format..1_20_10_28.csv 575 2
> Funimg 2
>3 FunRaw
> [ Tlimg
> B0 TRaw % 2

o A © ©- U s iDPABI_Format_Conversion_Report_2021_11...

FE BN RE NEAR AX ME WN 28

A B (o4 D E F
1 Default Subject ID New SubjectID  T1Raw FunRaw DCM2NII TIRaw  DCM2NII FunRaw
2 ZhouTingTing_RILW Sub_001 /Users/Bin/Dov /Users/Bin/Dow Success Success
2
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DPABI Input Preparer

ece opARSFA
ece Frrr—
Data Processing Assistant for Resting-State fMRI
DPABI Input Preparer Advanced Edition___DPARSF A
PV e ———.
Input Layout: Paticoants/MA Seies. -] e

rempiseer.. @ [ oKW TIOCOM N 808 toDARSE
nss7o1

Mool .. 09 Remove o T0 T Poms 0 STy See 0 Sl Orer:

Ot S o b S0, S0, Sukas
st St Fapctn ol DCLD S

P — @ beowaen
o Reerence sce: 0 Fitahap Carection @ heson Vol -Specfc esd oo
Secta R s et e 3 Autowssk CropTID Resrire T2 Bt T CoregtoFun
0091 e x5 e Seqment © New egment + DARTEL Attie Regusisaton estasin O avopein
bt ot S 9 Notance Courites Reression poynomar 1 HeadNowon  e-bed.  Desethe 32
[rt—— o © rion2s O Vore-soec... () Hexd moton scrubbig egres.
O crrsmbetuerci e totestn 0 e e regrsiors W, 5, o Othercovaie: | Admesnsace || Fier (0 001 ~ 0.1
e @ tormalzs g sox 199126729 youasze: 13331
o = 8 Nermatae by sing o
A [} .
Soonth | Smocth by ARy 14441

o Warp Wasks it i Sace

Y T— asonoom) e O Oxfaut sk sk Usr-efne mask U §
fra———— ouen Nuisance Couariaes Regressen @ AFFSIASE gand (g 001 ~ 0.0 8 Fer

pe— Scrubbing @ Reto Custe 7 () 19/ 27vonls (| St et @ Dugre Cenvaity
- e ceine 01 s
€ Normslize o Symmetric Tem...  Smootn € WWHC  Normass Deiatves ) Smooth Deratves

TP s | e |

Wb Swe o Uoie Qu Run

48

48




DPABI Input Prepa Data preparation

DPABI Input Preparer . ) ) )
o ET————— DPABISurf Pipeline Arrange each subject's fMRI DICOM images in one directory, and then

put them in "FunRaw" directory under the working directory.

e ———

) jx_ \A.\.lys.slrm.wﬂub,wn MIPEE
b5 x .
EINEINEINE

e St _— . o
= % Data (L) 00001.dem  00002.dem  00003.dem  00004.dem  0000S.dem  00O0S. dem

¥ o MO () A

— < ) $RECYCLE, BIN
= [ Ayt |
[ e E =T = @ = @
e Sl 00007 dem  00008. den  00009.dem  00010.dem  0001L.den 00012 dem
Pyl s ) Sub_oo2
2won000 e e PRy ) Sub_003
O seb oot e I o e = =
e =) | =) |
53 Sub_006 00013.dem 00014 den  00015.dem  00016.dem 00017 den 00018, dem

Subjectwbpw%gmggsﬁt,ory, please name as this

40 50

49 >0

Data preparation eck Data Organizatio

. opae
[ ] Utilities

Arrange each subject's T1 DICOM images in one directory, and then put dp d b i oicoM Sortr

them in “T1Raw" directory under the working directory. | ek Dut Orgniztion

— ——
stk @ [ L: inaysi shr1Rartppo_001 ML
L o Je— -
ENEEEDENE =
(=) % Data (L:) ~

$RECYCLE. BIN ‘00001, dem]  00002.den 00003.dem  00004.dem  0000S. dem  0OOOB. dem Dynaric & Sabiy Anayses i nagad e
(# |) FunR: uaity Control
B B3 B B B B
s ol 00007.dem  00008.den  00009.dem  00010.dem  00011.dem 00012, dem Sundadeston
(SRS Voxel Size Augmentor
| Sub_003 ‘Statistical Anaiysis.
2 BB B BB B —
j z::ig: 00013 dem 00014. dem 00015, dem 00016. dem 00017. dem 00018. dem
b Dual Regression
SubjectSuib, CIV HM! r lease name as this
Y RIFORER Gy P — oo e
JS—
1 52
8006 DPARSFA 806 DPARSFA
Data Processing Assistant for Resting-State fMRI Data Processing Assistant for Resting-State fMRI
Advanced Edition DPARSF 4 Advanced Edition DPARSF 4
TR o Users
Preprocessin Preprocessin B e o socced i
Tme poris:| 0 p g Partcipants Remove all the participants
Load particip (il
and R-fMRI mes [ and R-fMRI Save particpantIDto  text fle
lemove First 10 Tume Pomts (& Sice Tmng Template P. +| @ EPIDICOM 1o NIFTI Apply Mats (V] Remove First 10 Time Pomts (& Sice Tming
measures T measures St ter] | s e 1957977 6 o) 5 Voo tes i

ol e miiE o e e o reosenFun' @ Avtovask @ T1 DICOM

Calculation | i e Calculation - 7=

Nusanco!

Crop T1 (9 rwosent 11 8ot @ T1 Coregi

ariates Rogrossion  Poynomi/trand: | 1 | Haad Motion modet. () Roitboay () Demasve 12

bt rogressors

Working Dir where -
s Mo - 9 71 mage unted sogmeniaton (@) Nomae by DARTEL it sogmentaton (&) Nommatre by OAATEL
stored Starting Directory
@ smoom () smoomn TEL  Furme [449)
(e-g, FunRaw) B e A e e e
Detected participants S Demutmask O tomask () Unercemed mask i Detected participants
& ALFFAALFE  Ban (H2): o Fa & ALFFALFF Bangz):| 001 |~ 0.1
Soubbng (] v Dogres Convany Senong () v P—"
@ Functional Connectivty (¥ Extract ROI time courses | Detine RO! Detne RO interactvely” @ Functional Connectivy (V] Extract RO time courses | Detne ROI Dotne ROI interactvely”

™ Normaize to Symmetric Template (V] VMHC. ™ Normaize to Symmetric Template (W] VMHC

PaatoiWoars#: | 0 | Funcionaisessonsz: | | Stanng Ovectory Nama: | FunRaw PaatoiWonars#: | O | FuncoonalSessions . | 1 Staring Ovectory Name: | FunRiaw

vep | [save | [tosa| [(vmmes| [ Que Run oo | [save | [Loas| [umwes| [ oue Run
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and R-fMRI
measures
Calculation

Number of time points
(if 0, detect automatically)
TR

(if 0, detect from NIfTI
header)

Template Parameters

DICOM to NIfTI, based on
MRicroN’s

Preprocessing

ece DPARSFA

Data Processing Assistant for Resting-State fMRI

Advanced Edition DPARSF A
rmerons[_9_]
Partcpants
- o o]

[, Bt (]

oy Mas [ RemmaFest 10 TmaForts @ SooTmng Sk uroar, 0 Seoower (1357911
Reterence Sica: 0 FieldMap Comecton 9 Reaign Voxe-Spetic Head Moton
Reorent Fun ) AutoMask GropT1 9 ReoientT1* 9 et (@ T1 Corag o Fun

Sogment

Ewtasn © Eurpomn

' Rgibodys  Davatve 12

© Fron2e Voretspectic 12
Nsanca mgressors (W, CSF, Goba)

Hoad motin scrubbing rogressors
Other covariates ' Add memn back Fiter (42 001 ~ 0.7

@ Nomaie poundng Box: [90-126-7290% ey sze: B39

(]

Smooth () Smooth by DARTEL ;444

© Dot mask () Nomask () Usecuinad sk Uss Defaut s

Warp Masks ito Indidual Space

s Nusance Covarites Regrossion @ AUFFWALFF Gand (g 001 ~ 01 [ Fite

Serubbing @ Aok Cusir: 719 Q) 27vouss | Smooth Aeto Degre Caniaty
Detne RO! owas

Normalze o Symmetic Tempate @ Smoon €2 VMHG

Normaiz Dervatves () Smooh Dervatwes

L 0 ' Funhaw
dem2niix
If start from BIDS data oo | | sme| [tow | ume | o Run 55
? ecn S8 e Graohics
Fle Edt View inert Tooks Deskiop Window SPMFigure Welp ~| | e Edt View Insen Tools Deskiop Window S Fgure He =
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Preprocessing
and R-fMRI
measures
Calculation

Remove several first
time points

Slice Timing

ece DPARSFA

Data Processing Assistant for Resting-State fMRI

Advanced Edition DPARSF A
)
Patcipans
me 0
Torpite P.. [ @ eiDicom o NIF BIDS to DPARSF

Skcotumor: 0 SkaOwer (1357911
9 Fasion VoSt Haxd Mton

ReorontFun ) AutoMask Ti Coreg toFun

East s © Eurnpomn
s Foitoocy6 ) Doate 12
Head motonscrubbing rgrossors

Segment

© riston24 Vorspeotec 12

Nuisanco gressors (W, G, Globa) Other covariates | Add mean back Fiter(H2: 001 ~ 0.1

@ Nomate goundng Box: [90126-7290% orsze: B39

™ )

Smootn () Smoot by DARTEL  pypa: (444

(© Dok sk ) Nomask ) Usrdefna mask Use DefautMask || | Warp Masks i il Space

Oumng | Nuisance Coartes Regression 8 ASFIAFF gana s 001 ~ 01 | () Fier

Sorbbng @ Ao custr: 7 )19 ©) 27 voes ) Smooth Ak Dogro Cantaty
Dunerol ows
Normatze to Symmetrc Template © smootr £ VMHC Normaize Derivatives (€ Smooth Deriatives
0 ' Furraw
W S lod Ume  Ou Run 59
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ece DPARSFA

Data Processing Assistant for Resting-State fMRI
Advanced Edition DPARSF A

Preprocessing il =
and R-fMRI = e

TempiateP.. [ € EPIDICOM NIFTI [ T1 DICOM toNIFT! BIDS to DPARSF
measures [ 0 remi 10 o @ sarny Seonirr 0 smorr 1957971
.
Calculation

Fefoenca Sica: | 0 @ resgn

@ Reorent Fun® € AutoMask. Crop T1 3 Reodent T1* [ Bet [ T1 CoregtoFun

Segment st Asn Q) Europen
1 Rgidbodys | Dervathe 12
© Frston 24 Vorelspectic 12 e o e )

Nosanc s (W, G5 G| Othr coites  Admenbock | Fer (001 = 0.1
Nomaite. Boundng Box. (9012672909 yorgysze: B33

Apply reorientation n (]

matrices Smooth () Smooth by ONTEL  pypns; 444
© Dstaukmask ) Nomask ) Usar-defined mask  Use Defau Warp Masks into Individual Space

Detrond Nuisance Covariates Regression @ AFFUAFF Bang iz 001 ~ 0.1 [ Fier
Soubbing @ Reo Cusier: 7 19 @) 27voxes | Smooth Ao Dogree Centaity
Functional Connectivy [ Extract ROI time courses  Define ROI Define ROI Interactively” cwas
Normaize to Symmetric Template € smooth 2 VMHC Normaize Dervaties ‘Smooth Derivatives
o ' Funkaw
o | [sem| Lot | e | aw Run 56
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Preprocessing and R-fMRI
measures Calculation
Apply reorientation matrices:
ReorientMats
Rename to:

DownloadedReorientMats

58
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DPARSFA

Data Processing Assistant for Resting-State fMRI
Advanced Edition DPARSF A

[Preprocessing
and R-fMRI . e
measures TempaP.. [ [ EPIDICOMIONIFT [ TIDICOMINIFTI | BIDS 1o DPARSF

.
l l Apply Mats 0 Romove st 10 Tmo o] @ son Tming | Sico Mumoer: 0| Sion O (13579171
Calculation e e e S

) o

 Restent Fu AtoMask CropT1 3 Reorent T1* 3 Bet [ T1 Coreg o Fun

Total slice number Segment ) Now Sagment + DARTEL M Roguivisston b Segmentston: () EstAsen € Eurpesn

(if 0, then all info read ! sl e
_ © Frston 24 Voxekspeciic 12 e

from DICOM file!) Musance mgressors WM, CSF, Goba) Othor covariatos ) Add men back Fie (42 001 ~ 0.1

© Nomeizo goundig Box: (90712672909 yorspe: 1339

™ o
g
FieldMap Correction e
© Detaut mask Nomask  User-defined mask Warp Masks into Indiidual Space
Nulance Covaraes Fogr @ AN pant g 001 = 01 @ P
Slice order: 1:2:33,2:2:32 Scrubbing @ Reto Cusr: 7 19 Q) 27 voxes ) Smooth et Dogres Cantatty
( Fart ""5; Define ROI CWA
SIiCe acquired in the Normaize to Symmetric Template @ Smooth [ VMHC iormaize Derivatives () Smooth Derivatives
middle time of each TR 2 ! Funfiaw
o | see | (o v | au Run

61

FieldMap Correction

R

FieldMap Correction

FieldMap Settings

DICOM to NIFTI
Calculate Voxel Displacement Map (VDM)

Data Format
© PhaseDiffRaw + Magnitude1Raw [+ Magnitude2Raw] |

+ + + |
Echo Time 1 (Short) 0 ms (0 for reading from DICOM)
Echo Time 2 (Long) 0 ms (0 for reading from DICOM)

EPI-Based Field Map

Apply Field Map Correction in Realign & Unwarp

Accept

65

FieldMap Correction

62

FieldMap Correctio

Sub_001
[ 5D &= Q

RUS001_3_Li..-00001.dem
RUS001_3Li..-00002.dem
RUS001_3_Li..-00003.dem
RUS001_3_Li...-00004.dem
RUS001_3_Li...-00005.dem

FieldMap

T1Raw

Li..-00006.dem

RUS001_3_Li..-00007.dem
RISONT 2 17 -NNNNR dem

o () ) 16 e ) 5

64

DPARSFA

Data Processing Assistant for Resting-State fMRI
Advanced Edition DPARSF A

[Preprocessing

and R-fMRI -
measures

Calculation

e o

TorpitoP.. [ @ EMDICOMNIFTI [ TIDICOM BN BIDS o DPARSF

Apply Mats ) Remove Frst 10 TmePonts ) Sica Teming 0 Skeower (1357911

Fofowncn Sica: 0

@ oot Aok + @ 8 @ T1Carogtofun

Segment @ New East Asian Q) European
1 Rigid-body 6 Derivative 12
Orminze lowsetci2  Hostmoson bbb rgrescrs

ik g (4, G, G| ] Ovorcormvnn ) Acamentak (] Fllr (i 001 = 01

@ Nomats gounang o (9012672909 yarsze: B39

i o
i () Smooh by ARTEL  ppae; 4441
Realign
© Detaurmask  Nomask ) Usa-dotned mask Warp Masks into Individual Space
@ AFFUAFF ang i 001 ~ 01 [ Fier
Sorubbing @ Reko Custer: (7 () 19 ) 27 vaxes | Smooth Reto @ Degree Cantray
Functional Connectivity [ Extract ROI time courses  Define ROI Define ROI Interactively”
Normatze to Symmetric Template € Smooth VMHC Normaize Dervati ‘Smooth Derivatives
0 1 Funkaw
o swe L e 0w Run
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Why?

degrees

translation

translatfon
translatifon
translatifon

67

(Yanetal.,
Neuroimage
2013)

C-G. Yan et al. | Neuralmage 76 (2013) 183-201

Group mean of
Con(FD,, FD,, Power)

&

Group mean of

Group mean of
Corr(FD,,,. FD,_, Van Dilk) Con(FD,,, FD,, Jenkinson)

'!\f y

g
& '%%'/i!.&:

0s 09 04 09 04 09
c .

+FD,, (Power) - « Mean FD,_, (Power)

« FD._, (Van Dij Mean FD, (Van Difk) ~ “reece = 098

¥ *Mean FD_, (Jeniinson)

) 0.2 04 06 08 1 03

Moan [moan,, FD, ]

Mean, FD,_,

69

Threshold:

Psychiatry

Check head motion:
HeadMotion.csv: head motion characteristics for each subject

(e.g., max or mean motion, mean FD, # or % of FD>0.2)

Group mean (mean FD) + 2 * Group SD (mean FD)

Yan et al., in press Neuroimage; Di Martino, in press, Mol

71

Check head motion:

rp_*.txt: realign parameters

FD_Power_*.txt: Frame-wise

{WorkingDir}\RealignParameter\Sub_xxx:

FD_VanDijk_*.txt: Relative Displacement (Van Dijk et al., 2012)

Displacement (Power et al., 2012)

FD_lenkinson_* txt: Rel

RMS (Jenkinson et al., 2002)

68

Excluding Criteria:
None

Excluding Criteria:
Check hea SUbROLS

{WorkingDQ}

Excluding Criteria:
ExcludeSul Y}

Excluding Criteria:
Sub_007
Sub_012
Sub_013
Sub_017
Sub_018

: 2.5mm and 2.5 degree in max head motion

: 2.0mm and 2.0 degree in max head motion

: 1.5mm and 1.5 degree in max head motion

: 1.0mm and 1.0 degree in max head motion

70

Preprocessing
and R-fMRI
measures
Calculation

Appl

eve DPARSFA

TorpiateP.. [ @ EPDICOMIONIFT € T1 DICOM oNIFT

Fotonca Sca: 0 @ rosgn
RootentFun @ Auotask Grop Tt Reosent v 1 59 B T1 Gorog Fun

Data Processing Assistant for Resting-State fMRI

Advanced Edition DPARSF A
Time Ponts: °
Paricipan
me 0

BIDS 1o DPARSF

y Mas ) RemoveFrst 10 TmePons @ SoTiing SiceNumper: O SkesOciec (1357911

Motion Calculation

‘Segment East Asian Q) European
' Rgitcons | Dwvawe 12
. Fason 24 Voraapoctc 12 e
Voxel-Specific Head ° o Sosin]
Nosance mgessos (WM, CSF, Glbs) | Otercovarites | Acdmeaback | Fer (001 ~ 0.1

@ Nomaize poungng pox: (9012672909 yoeysze: B3

" o
Smooh () Smoot by NTEL ;444
© Dotautmask ) Nomask () User-dotned mask Warp Masks into Individual Space
- ASFANFF Bana g 001 ~ 01 @ P
(Yan et al., Band ¢z a
. Soubbng @ Ao Cusr: 7 (19 @) 27vaxes ) Smoom Aso Degren Gentty
Neuroimage °
2013) Functional Connectiviy Extract ROl time courses  Define ROI Define ROI Interactively” CwaAS
Normatze to Symmetric Template € smootn 3 VMHC Normaze ‘Smooth Derivatives
o 1 Funsaw
o swe L e 0w Run
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ecific Head Motion Calculation

C-G. Yan et al. / Neurolmage 76 (2013) 183-201

Pitch

Group CV of FD,,

73

Graphics

Eile Eiit Yie Tnsert Loels Deskiop Bintov Belp Colowrs Clear S-Trint Tesalis-Fi SIS >

=
[
- —— Datype intth
=C o1
gt () o
izt
foerd {omp |2 origns2611 107
om0 025 s a0
e [ Pty
Va1 00
o [0
o) [
resize {y) 1 | Hde Grosshas
resize {7} L | [bininerp
Faniertivages ] (Detne Rl ) | [_sdsobs s @

75

Display the mean image
after realignment. (Could
take this step as a QC
procedure.)

The reorientation effects on
and realigned functional
images and voxel-specific

head motion images.

ac s

QC scores and comments o
are stored at {WorkDir}/QC 4ot

77

77

ece DPARSFA

Data Processing Assistant for Resting-State fMRI
Advanced Edition DPARSF A

Preprocessing
and R-fMRI .
measures
@ omask Grop TI[2 Reorent 71 12 8t € T1 CorogtoFun

Calculation === o e

. :
Reorient Interactively © raime

Nusance rgressors (WM, CSF, Gioba)

Tmeponts: 0

Apply Mats ) Romovo Frst 10 Tmoponts (3 ScoTimng Sico Number: O Sk Oc: (1357971
Fofeence Sice: 0 ey

1 Rgidbody§ | Darvathe 12
Head motion scrubbing egressors.
Othor covariatos  Add mean back Fitor (2 001 ~ 0.1

Vo spackc 12

© Nomsizo goundng Box: (9012672909 yopisze: B3

n )

This step could improve the Smooth () Smooh by DARTEL  pyibs; [444]
accuracy in coregistration,
segmentation and e
normalization, especially e 0 e
when images had a bad

© Detaukmask  Nomask  Usarcafined mask Warp Masks into Indiidual Space

Nuisance Covariates Regression

O AFFOAFF gang iz 001 = 01 [ e

19 Dogree Centralty

Functonal Comnoctivy £ Extact ROI tme courses  Detno 01

Define ROI Iteractiely”

N . Normaize o Symmetc Template @ Smooth € VMHC | Normaize Derivat ‘Smooth Deriatves.
| orientation. e
o 1 e
Also can take as a QC step.
o | (oo | | lowa | [vme] [ cu Run
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76 &
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L] L] DPARSFA

Data Processing Assistant for Resting-State fMRI
Advanced Edition DPARSF A

Tmapons O

Automask i
generation o

Tampior.. [ EIDIcOMIONFT ) TIDCOMGNIT | BIDS o DPARSF
Apply Mats 0 Romove Frst 10 TmePonts @ ScaTimng SkoNumber: 0 SkoOwer (1357911

For checking EPI coverage
and generating group mask

Refarnca Sioa: 0

Fasdtap Comocton Resign  VoxekSpeciic Hood Moton

Grop T €2 et 11° ) 8t [ T1 Corog oFum

FunlmgAR/Sub_001 Segment € New Segment + DARTEL Affine Reguisrisation in Segmentaton: East Asian Q) European
-y 1 Rgidbody6 | Dervatie 12
Oz Vorospocho 12 Hoad motonscnbbigragasss
Nk s (W, G, G| Oeorcomries ) Addmebek | P (i 001 ~ 01
/ © Nomsizo goundng Box: (9012672909 youprsze: B3
n o
oo () Smooth by ARTEL  ppa: (444
O Dstaukmasc () Nomask () Use-defned mask  Use Defat Mask Warp Masks intoindidual Space
D Nusance Covariaes Regression 0 AFFAFF gang pig: 001 ~ 01 (@ e
Masks/AutoMasks/ Sorubbing @ Ao Cuser: 7 () 19 ©) 27voxes ) Smoots Ao O caiay
Functional Connectivity Extract ROI time courses  Define ROI Define RO! Interactively” CWAS

Nomalee to Symmetric Template @ Srmootn ) VMG Normalze Dervatives () Smoofh Derivatives.

o 1 Funfiaw




eve DPARSFA ece DPARSFA

. Data Processing Assistant for Resting-State fMRI Data Processing Assistant for Resting-State fMRI
rep rocessin g Advanced Edition DPARSF A Advanced Edition DPARSF A

and R-fTMRI T == Brain extraction —

Patcoans A Patcpns
measures o (Skullstrip) o
Tomplate P. EPIDICOM toNIFTI 0 T1DICOM toNIFTI  BIDS to DPARSF TempateP... [ @ EPIDICOMIoNIFT @ TIDICOMoNIFTI  BIDS o DPARSF
‘ alculatio n Apply Mats Remove First 10 Time Points SiceTiming  Sice Number: 0 Sics Order: naszen Apply Mats. Remove First 10 Time Points. SkeTiming Sice Number: 0  SkeOrmer (1357911
Fotencn i 0 P Comscien Vors Spact e Mot For better coregistration Fotenca i 0 Fsaap Gorocton asin
Roorint Fun € AtoMask / 8 @ T CarogloFun RoorentFun € AutoMask Grop T1 8 Reorent T1 GoregtoFun
S EostAsin © Europen Sooment Bt At ©) Europoan
Regression 1 Rigidbody 6 Dervatie 12 . . R 1 Rgi-bodys  Daatie 12
O rionzi ) Vobspo 12| Hoad motnscrubingregressrs n O rionzi Vowbspeto 2 Hoad oo scrobing regressrs
Nosanco mgmssors (40, G, Gobw) | Otarcovarates  Acdmeanback | Fhr (i 001 ~ 01 Need to install FSL or Nsancogussos (WM, G, Gobs)  Obercovites  Addmeabock | Fer (001 ~ 01
@ Nomazs gounding Box: 9012572909 \ougisze: 937 dpabi docker. @ Nometze. Bounding Bax: (901267209 \egisze: B3
Crop T1 image (.nii, .nii.gz, zZ ° & °
img) smomn O smoon y e e 449 For Wi ! amocts O rcon by, pypme] 444
(based on MRIcroN’s (© stk () s sk ) o U Dot | () W Macks bl it S Thanks to Chris Rorden's O osemsk  homsk  Uswsnasmas UssDsfautiask ., War Masks o ndhika pace
Dem2nii) Dotend Nktanss Gy O AT pangpig: 001 |~ 01 | @ Foer compiled version of bet Dot Muisance Covarsies Fegression O AFFUASF gang pig: 001 ~ 01 [ P
Reorient 711 Scnbting @ o Casr; 7 ()19 Q) 27vorss ) Smoom e Dege Gty in MRIcroN, our Sonibiog @ reo Gust 7 19 ©) 27v0rss | Smoom o Dege araly
etla:;r:;cﬁ v-errl\:ge o modified version can A S S e
Normaize to Symmetric Template @ Smoon 8 VMHC | Normalzo Derwatves ‘Smooh Dervatves. work on NIfTl images Normaizs o Symmetric Template @ Smootn € VMG Normalzs Derivaties. ‘Smooth Derwatves
o h Funraw directly. pussa i 21| 0 || Puscsormicumaoen e | ! Statg Drecoy ame: | Funaw
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0: constant (no trends)
1: constant + linear trend
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2: constant + linear trend +
quadratic trend
3: constant + linear trend +
quadratic trend + cubic
trend
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Table 3
Summary recommendations.

‘Summary recommendation

« Individual-level correction with the Friston-24 model is recommended.
« Additionally, group-level correction for mean FD is recommended, and removes

the need for scrubbing.

« If group-level correction for mean FD is contraindicated or not practical, then

individual-level correction with scrubbing is recommended for PCC-FC, VMHC
and ReHo (not ALFF?, fALFF, DC®).

Additional considerations

Yan et al., 2013,
Neuroimage

« Inclusion of global signal regression at the individual-level produces robust re-

ductions in the relationships between motion and R-fMRI measures across par-
ticipants — particularly for measures without Z-standardization. The benefits of
GSR need to be balanced against potential risks for introduction of artifact in
the specific analyses employed.

For studies limited to low motion datasets, the utility of higher-order Friston 24
model decreases. In this case, we recommend consideration of lower-order
(i.e., 6 or 12-parameter) models to minimize the potential for over-fitting, as
noted in Satterthwaite et al. (2013).

fALFF appeared to be relatively insensitive to motion correction strategies in
the present work. Prior work (Satterthwaite et al., 2012) has suggested greater
sensitivity in higher motion populations; as such we recommend continued

89

level section for demonstratior

application of correction procedures at the present time.

@ Recommendations against scrubbing for ALFF and fALFF apply to commonly
employed FFT-based implementations (see Limitations and future directions section
for alternatives).

> Recommendations against scrubbing for DC were based on concerns regarding its
ability to compromise graph construction (see The ability of motion correction strate-
gies to decrease residual relationships between motion and R-fMRI metrics at group-
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motion parameters one
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the 12 corresponding
squared items (Friston
etal., 1996).
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Each “bad” time point
defined by FD will be used
as a separate regressor.

8 00 Scrubbing Settings
Scrubbing Settings
FD type: (@) F0 Power) FD (Jenkinson)

FD threshold for "bad" fime ponts: 05

Scrubbing time points before "bad" time points: 1

ibbing time points after "bad" time points 2

Scrubbing Method: use each bad tims point as a regressor.
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Methods:
I. Normalize by using EPI templates
Il. Normalize by using T1 image unified

segmentation

- I1l. Normalize by using DARTEL
IV. Normalize by using T1 templates (hidden)

Huettel et al.,
2004
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Ill. Normalize by using DARTEL

Structural image was coregistered to the mean functional

image after motion correction

The transformed structural image was then segmented
into gray matter, white matter, cerebrospinal fluid by
using a unified segmentation algorithm (New Segment)

DARTEL: create template

DARTEL: Normalize to MNI space. The motion corrected
functional volumes were spatially normalized to the MNI
space using the normalization parameters estimated in

DARTEL.
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and R-fMRI
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Calculation

Smooth

For ReHo, Degree
Centrality: don’t
smooth before
calculation

FWHM kernel settings
can be applied to
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Why?

* Reduce the effects of bad
normalization

¢ Increase SNR
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8 00 Scrubbing Settings
Scrubbing Settings
Pitype. <) FD (Power) FD (Jenkinson)
The “bad” time points FD threshoid for "bad" time points.
defined by FD_Power S s bk St e it ;
(Power et al., 2012) will be ) =
Scrubbing time points after "bad" time points: 2
interpolated or deleted as
the specified method. Scrutibing Method (nterpolation)
<) Gt (daiete) Nearest Neighbor Linsar
Cubic Spine Pieceuise Cubic Hermite
oK
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FF/fALFF

Ampli of low freq ion / Fr | ALFF
b)3500 (c) 008
(b) —ocl|©
3000‘ —sc
2500) 5 009
2
5 2000 2
z g 004
2 1500 g
1000 &
(f 0.02
500 ’ | ‘J
oA e srn o an
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frequency (Hz) frequency (Hz)

PCC: posterior cingulate cortex
SC: suprasellar cistern

Zang et al., 2007; Zou et al., 2008
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Define ROI
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Define ROI

) Define RO Interactively [o][BJ[X)

How many ROIs do you want o defineRO inferactively?
g

Ol Raxsus (. 0" means defne for each ROl seperstely):

0 means define ROI Radius for each ROI
seperately
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Functional Connectivity

You will get the Voxel-wise functional connectivity results of
each ROl in {working directory}\Results\FC:
ZROILFCMap_Sub_001.img

ZROI2FCMap_Sub_001.img

For ROIl-wise results, please see {working

directory}\Results\FunimgARCW*_ROISignals.
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= Intrahemispheric
Heterotopic
= Homotopic

Gee et al., 2011

Zuo et al., 2010
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VMHC

1) Get the T1 images in MNI space (e.g., wco*.img or wco*.nii under
TllmgNewSegment or TlimgSegment) for each subject, and
then create a mean T1 image template (averaged across all the
subjects).

2) Create a symmetric T1 template by averaging the mean T1
template (created in Step 1) with it's flipped version (flipped
over x axis).

3) Normalize the T1 image in MNI space (e.g., wco*.img or wco*.nii
under TlimgNewSegment or T1limgSegment) for each subject to
the symmetric T1 template (created in Step 2), and apply the
transformations to the functional data (which have been
normalized to MNI space beforehand). Please see a reference
from Zuo et al., 2010.
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Thanks for your attention!
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