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

Yan Chao-Gan* and Zang Yu-Feng*
Stato Koy Laboratory of ’ o, China
Edited Resting-state functional magnetic resonance imaging (fMRI) has attracted more and more

¥:
t‘g:"w Uddin, Stnford Universit. - attention because of its effectiveness, simplicity and non-invasiveness in exploration of
° the intrinsic functional architecture of the human brain. However, userfriendly toolbox for

Reviewedb
Woron it Otson Gusrike- “pipeline” data analysis of resting-state fMRI is still lacking. Based on some functions in
Universtat Mogaabug, Germany Statistical Parametric Mapping (SPM) and Resting-State fMRI Data Analysis Toolkit (REST),
Sokenth Ry, Stanford Universi,  we have developed a MATLAB toolbox called Data Processing Assistant for Resting-State
s MR (DPARSF) for “pipeline” data analysis of resting-state fMRI. After the user arranges the
Correspondence: Digital Imaging and Communications in Medicine (DICOM|) files and click a few buttons to
Yon Chao-Gan, Stte Koy Laboratory of
Coanite Nermsoincamd Loamirg,  9€t parameters, DPARSF will then give all the preprocessed (slice timing, realign, normalize,
Baiing h) data and results for functional connectivity, regional homogeneity, amplitude of low-
100875, Chira. frequency fluctuation (ALFF), and fractional ALFF. DPARSF can also create a report for excluding

‘e-mai: yog yan@gmai.com: subjects with excessive head motion and generate a set of pictures for easily checking the
Zang Y-Feng, State Key Laboratory of

Cognitive Netroscience and Leamng, €ffect of normalization. In addition, users can also use DPARSF to extract time courses from
Bejing Nomal University, Beiing regions of interest.

100875, Chine.

e-mail: zngyf@bnu.edi.cn

DPARSF, REST, LSPM

(Yan and Zang, 2010)
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Data Organization

ProcessingDemoData.zip

Funimg
Sub_001 — Functional NIfTI data
(-nii.gz., .nii or .img)
Sub_002
Sub_003
Tlimg
Sub_001 \‘ ?trgctural I.‘fIfT 1 .dati-)x ‘
.nii.gz., .nii or .im
Sub_002 & &
Sub_003
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DPABI
Resting State fMRI Data
Processing
Slice Timing
N —
Degree
_— ==

Calculate in Original Space 8

Data Organization

ProcessingDemoData.zip

FunRaw
Sub_001 Functional DICOM data ‘
Sub_002
Sub_003
T1Raw
Sub_001 ‘\{ Structural DICOM data ‘
Sub_002
Sub_003
http://rfmri.org/DemoData ’”
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http://rfmri.org/DemoData

DPABI DicomSorter

DIcOM Directoy

DICOM Sorter

1
2.
o A Remove Adanl 3,
ouput
Output Directory Layout: _Participant ID B [ series Name e
Add Scanning Date Add Scanning T dd reie 2
Deno Demo outputayout ’
outputor Users B ProjectsOPAB DPABIDicomSrter_WiFrefi
Anonymize DICOM s ange 3 Dem Dicofor e Sort

DPABI DicomSorter
New features:
More options for MR header

situation;

Synchronously update the
output layout;

Add scanning date/time for

repeating scan, add prefix
for multi-group

One-click jump to
DPABI_Format_Converter
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DPABI DicomSorter

DPABI DicomSorter

DICOM Sorter

LN ]
DICOM Directory

(628] /Volumes /BinLu DemoDataFor DICOMConvert/Raw/ 202006 13dengyihan/ DENGYIHAN/DICOM/ 2
[1000] /Volumes /Bin OMC, oM
[1000] /Vol OMC. oM/
(744) /Volumes /Bint 0 OM/2
2 OMC: 1 _FV/
(2] Nolumes /BinL OMC 1 FV/
(2] /Volumes /BinL. OMC 1 FV/
2) OMC: FV/
MC X

132) /Volumes/BinLu/ DemoDataForDICOMConvert/Raw/ 202006 13dengyihan/ DENGYIHAN/SYN

Remove

Output
Output Directory Layout: Participant ID B /  series Name (2]
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
ag_p2

"Gutput DI T BicomSorter_WithPrefix

Anonymize DICOM files Change a Demo Dicom for Mel

IMA
dcm
none

Add MR data directory

Input: raw data

directories from MR
scanner or XNAT-like

system’s output
directories
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LICH ]
DICOM Directory.

DICOM Sorter

[628] /Volumes BinL OMC:
[1000] / oMC
[1000] /Volumes /BinL omMC
(744) OMC
[2) /ol oMC
2] /ol oMC
2] /ol OMC¢
2] 1vol OMC
2]/ MC
[2] /Volumes /BinLu/DemoDataForDICOMConvert/Raw/202006 13dengyihan/DENGYIHAN/SYNG
L

Suffix Remove Add Al

Output

Add Scanning Date Add Scanning Time Add Prefix

Output Dir /Users /Bin/Projects /DPABI/ DPABI_DicomSorter_WithPrefix

Anonymize DICOM files Change a Demo Dicom for Me!

132] /Volumes/BinLu/DemoDataForDICOMConvert/ Raw/ 202006 13dengyihan/ DENGYIHAN/SYNG

Set first output layer

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

DPABI DicomSorter

eoe DICOM Sorter

DICOM Directory

628] Vol OMC 1 oM
[1000] /Volumes BinL OMC oM
(1000] /Volumes /BinL OMC oM
744] OMC 1

2] /Volumes /BinL OMC: _FV/
2] /Volumes /BinL. OMC: FV/
2] BinL OMC. FV/
(2] /Volumes BinL OMC. FV/
2] OMC. FV/
2] /Volumes /BinLu/DemoDataForDICOMConvert/Raw/ 202006 13dengyihan/ DENGYIHAN/SYNGO_FV/

[132] /Volumes/BinLu/ DemoDataForDICOMConvert/Raw/ 202006 13dengyihan/ DENGYIHAN/SYNG

Suffix

o D.mwwmuﬂ%  (seres ame [2)
Add Scanning Date Series Name, Add Prefix:

Demo: ~OutputDi§/dengyihan_20200613/{1_mprage_sag_p2
Output Dir: /Users /Bin/Projects /DPABI/DPABI_DicomSorter_WithPrefix

Anonymize DICOM files. Change a Demo Dicom for Me! Sort

Set first output layer
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DICOM Sorter
DICOM Directory
[628] /Volumes /BinL OMC, OM/2
(1000] OMC oM/
(1000] OMC oM/
(744) /Volumes /Bin OMC, oM/2
2] oMC
(2] /Volumes/BinL OMC
(2] /Volumes /BinL OMC
(2] /Vol OMC
(2] MC
(2] /Volumes/BinLu/DemoDataF or DICOMConvert/Raw/ 202006 13dengyihan/DENGYIHAN/SYNGO.
L

132) /Volumes/BinLu/ DemoDataForDICOMConvert/Raw/ 202006 13dengyihan/DENGYIHAN/SYN(

Suffix Remove

Participant ID
Participant Name

P.:vuug.mt hmﬂ! Name

Add All

Output
Output Directory Layout: _Participant Name

Add Scanning Date Add Scanning Time

Add Prefix:
Demo. ~OutputDir/dengyihan_2020061f/t1_mprage_sag_p2
Output Dir

/Users /Bin/Projects /DPABI/ DPABI_DicomSorter_WithPrefix

Anonymize DICOM files Change a Demo Dicom for Me!

Set second output layer

DPABI DicomSorter
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LICH
DICOM Directory

DICOM Sorter

628 /Vol ‘BinL -OMC: OM/2
[1000] OMC oM
(1000) /Vol "OMCc Ol
(744] /Volumes /BinL OMC
(2] OMC
(2) OMC
(2] /Volumes /Binl OMC
(2] /Volumes /Bi OMC

MC

(2)
(2] /Volumes/BinLu/DemoDataF or DICOMConvert/Raw/20200613dengyihan/ DENGYIHAN/SYNG(
[[132] /Volumes /BinLu/ DemoDataForDICOMConvert/Raw/ 2020061 3dengyihan/ DENGYIHAN/SYNG

Suffix

Remove Add Al
Ouput
Output Directory Layout: Participant Name B /  seriesName (]
Add Scanning Time Add Prefix:
Demo ~OutputDir/dengyihaf_20200613}1_mprage sag_p2
Output Dir JUsers Bin/Projects /DPABI/DPABL DicomSorter_WithPrefix
Anonymize DICOM files Change a Demo Dicom for Me! Sort

Add scanning date
for repeated MR
scan in different
days

18

18




DPABI DicomSorter

LN J DICOM Sorter

DICOM Directory

(628] /Volumes/BinlL OMC, oMz
(1000] /ol OMC oM,
{1000] /Vol e oM/
(744] /Volumes /Binl OMC: oM/2
(2] Vol OMC: 1 v/
(2] Vol oMC. 1 v/
2] OMC: 1 FV/
(2] Vol OMC: 1 v/
(2] Vol oMC. 1 v/

[132] /Volumes /BinLu/ DemoDataForDICOMConvert/Raw/20200613dengyihan/ DENGYIHAN/SYNG

Suffix Remove Add All
Output

Output Directory Layout: _Participant Name

Add Scanning Date ¥J Add Scanning Time
Demo ~OutputDir/dengyihan_20200613[224956.038000}t1_mprage_sag_p2

/Users [Bin/Projects/DPABI/DPABI_DicomSorter_WithPrefix

| Series Name

Add Prefix

Output Dir.

Anonymize DICOM files Change a Demo Dicom for Me!

Add scanning time
for repeated MR
scan in same days
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DPABI DicomSorter

[ ] [ ] DICOM Sorter
DICOM Directory
(628] / OMC oMz
(1000] / owc. 1 oM/
(1000] /Volumes /BinL omC. 1 oM/
(744) /) OMC OM/2
(2] /Vol OMCc _FV/
it OMCc )_FV/
(2] /Volume: 1
(2] /Volume: < = mv moum 8 a
(2] /Volume: > ocurments
(2] /Volume: ) pesitop Dt Moditiea o
(1321 /voluJ
& appcat
© Oounoass Set a output
& Bivs bos. directory
© v
5 Oamadat.
Suff £ Uterature
5 procte
Output & 20208, New Folder concel | QETEED
OuutDirectory Layout: | Partcipant Name @ /| Series Name )
Add Scanning Date Add Scanning Time Add Prefix AsD
Demo: ~OutputDir/ASD_dengyihan_20200613/t1_mprage_sag_p2
output i | [/einL OMC. | —

Anonymize DICOM files. Change a Demo Dicom for Me!

21
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DPABI DicomSorter

LN ] DICOM Sorter

DICOM Directory

G Tumes/BinL OMC OM/2
[1000] /Volumes/Bint OMC. oM
[1000] /? OMC oM,
(744] /Volumes /B OMC: oM/2
(2] /Volt Ol _FV/
2]/ OMC Fv/
(2] 7 OMC¢ _FV/
(2] 7 OMC

2]/ OMC FV/
(2] /Volumes /BinLu/DemoDataForDICOMConvert/Raw/ 20200613 dengyihan/DENGYIHAN/SYNGO_FV/
[132] /Volumes/BinLu/DemoDataForDICOMConvert/Raw/ 20200613dengyihan/ DENGYIHAN/SYNGO.

You can change
a demo-image
for illustration

Suffix Remove

Add Al
Output

Output Directory Layout: Participant Name B /  series Name [2]
Add Scanning Date Add Scanning Time Add prefix AsD

Demo. | ~outpurpir/asp_dengyinan_20200613/gre.field_mapping_oT1 |
OutputDir:  +/BinL omc

Anonymize DICOM files

Change a Demo Dicom for Me! Sort
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DPABI DicomSorter

DICOM Sorter

LX)
DICOM Directory

[628] /Vol BinL OMC: OM/2
[1000] Vol OMC; OM)
[1000] /Vol OMC, OM)
[744] Vol BinL OMC; om/2
(2] OMC¢ _f

2] OMC FV/
(2] /Volt OMCe _FV/
2 OMC _FV/
(2] /volt Ol ngyil FV)

MC 3der P/
[2) /Volumes /BinLu/DemoDataF orDICOMConvert/Raw/ 20200613 dengyihan/DENGYIHAN/SYNGO_FV/
[132] /Volumes/BinLu/ DemoDataForDICOMConvert/Raw/ 202006 13dengyihan/ DENGYIHAN/SYNGO_H

Suffix

Remove Add All
Output
Output Directory Layout: Participant Name B /  series Name (<]
Add Scanning Date Add Scanning Time Add Prefix: ASD
Demo ~outpuofzasp bengyinan_20200613/11_mprage_sag_p2
Output Dir: /Users/Bin/Projects/DPABI/DPABI_DicomSorter_WithPrefix
Anonymize DICOM files Change a Demo Dicom for Me! Sort

Add prefix if needed

20
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DPABI DicomSorter

oo DICOM Sorter

DICOM Directory

(628] /Vol OMC, 1 oM/Z
{1000] OMC. oM
{1000] /Volumes /BinL e oM
(744) / ol 1 oM,

(2] /Volumes/Binl OMC _FV/
(2] /Volumes Binl OMC PV
(2] /Volumes/Bin OMC ZFV/
(2] /Volumes BinL OMC: ZFV/
(2] /Volumes/Binl o

(2] /Volumes BinLu/DemoDataForDICO!

MC _FV/
MConvert/Raw/ 2020061 3dengyihan/ DENGYIHAN/SYNGO_FV/
[132] /Volumes/BinLu/DemoDataForDICOMConvert/ Raw/ 20200613dengyihan/ DENGYIHAN/SYN

Suffix Remove Add All
Output
Output Directory Layout: Participant Name B /  series Name (]
Add Scanning Date Add Scanning Time Add prefix AsD
Demo: ~OutputDir/ASD._dengyihan_20200613/t1_mprage_sag_p2
OutputDir: i/Binl omc.
Change a Demo Dicom for Mel Sort

Anonymize
dicom files if
needed

22
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DPABI DicomSorter

e0ce DICOM Sorter

DICOM Directory

(628 / OMC: oM

11000] / OMC oM,
[1000] /Volumes/BinL OMC oM
[744) / OMC: oM

(2] /Vol Binl OMC _FV/
(2] /Volumes/Bin OMC, FV/
(2] /vol OMC _FV/.
(2] /Vol Binl OMC _FV/
(2] /Volumes /8 OMC, FV/
(2] /Volumes /8inLu/DemoDataForDICOMConvert/Raw/ 20200613dengyihan/DENGYIHAN/SYNGO_FV)

|
[132] /Volumes/BinLu/ DemoDataForDICOMConvert/Raw/ 2020061 3dengyihan/ DENGYIHAN/SYNGO.

Suffix Remove Add Al
Output
Output Directory Layout: _Participant Name @ /  seriesName []
Add Scanning Date Add Scanning Time Add prefix AsD

Demo: ~OutputDir/ASD_dengyihan_20200613/t1_mprage_sag_p2

Output Dir: ~ /Vol Bin oM.

3dengyih:

Anonymize DICOM files Change a Demo Dicom for Mel

Run!

24
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DPABI DicomSorter

eo0e0 DICOM Sorter
DICOM Directory
(628] /Vol L OMC 1
(1000] /Volumes/BinL OMC,
(1000} OMC.
[744] /Volumes/BinL OMC: Raw/2020061
2] oM
(2] /vol Binl OMC
2]/ OMC
2] OMC.
o

[132] /Volumes /BinLu/ DemoDataForDICOMConvert/Raw/ 20200613dengyihan/ DENGYIHAN/SYNG

Continue to

Suffix Remove Add All
f format
Output
Output Directory Layout: Participant Name B /  series Name [<]
Add Scanning Date Add Scanning Time Add Prefix: ASD

Demo: ~OutputDir/ASD_dengyihan_20200613/t1_mprage_sag_p2

Output Dir:  /Volumes/BinL OMC

dengyih:

Anonymize DICOM files Convert to DPARSFA/DPABISurf Starting Directory Format!

convert data into
DPARSFA/DPABISur

25
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DPABI Input Preparer

—
?2?7? P
) | | FunRaw

o700, 03 Frusioncooficiont (m2s)
761 Exponentialapparentoifusioncoet ficient

Data Organization

[ 450._sovendeng_20150112
o001,

o882 ABI1_calibration

27
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DPABI Input Preparer

ece oPASLinputpreparer
DRABLInputR:
ot | et om0 GoogD Tk
B T T e
[P vy ®

e St N 10 5001 500002, 56005

9 Uso s Sas o icath ol 010 St

Oz S0 D @ ocouenen
Llbond Set input directory:

[ p— e

Output of DicomSorter or

O Foaaurserof oo o XNAT-like system’s output
- mossetumaans: directory

o Set output directory.

Grangs e caro st

29
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DPABI DicomSorter

[AOt/D3ta6/RVRILab/Lubin/ Dstaprapocessnal ASDSCZ/SHi
o T

usioncostriciont (mn2s)

DPABI DicomSorter

parontoi

0089_ABI1_t21s5. cabe

- hardi
Appazentoi HrusionCoef icient (an2s)

Image Acquisition

26
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DPABI Input Preparer

DPABI Input Preparer

T S T E——
OuADI: By BT A AT 050K oA DPABI Format Converter
It -paicpst S e

i et s o 55001, 02, ekt Features:

o P or o oo n st LD S

1. One-click to convert output of
s O s Dl @ ocouen DicomSorter or XNAT-like
— system’s output directory
Build-in quality control,
massively reduce errors for data
R sorting

Feestatin e e 3. Anat-only and multi-sessions

RO compatible

4. One-click to begin
DPARSFA/DPABISurf processing!

i . 2

rnge o s St

28
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DPABI Input Preparer

ece oPABLnputpreparer

DPABI Input Preparer

T ey ——— Set input directory layout:
oupunic ® ~/Participants/MR_Series
[o— ——

~/Sub001
- P ~/5ub001/0001_MPRAGE
. ~/5ub001/0002_Resting fMRI

s S st i BOXD S

- @ ocomonen

~/Sub0a2
~/5ub042/0002_Resting fVRI

Plesse selectan appropiate iput directary. e
© Pttt om0 [}
CrangestieNarer ofFls: ® ~/MR_Series/Participants
i , ~/0001_MPRAGE
~/0001_MPRAGE/Sub001

~/0001_MPRAGE/Sub002

~/0003_MPRAGE
~/0003_MPRAGE/Sub042

- Automatically predicting layout.

30
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DPABI Input Preparer DPABI Input Preparer

ece oPABL_inputproparer

ece [ —
DPABI Input Preparer DPABI Input Preparer

s My opbenTA T AT g CogDraTTas D, R AT ot

s U DTl TSt Ot AT AT AT GG

Voot i i [} Il i s [}

e s s
[ 3 Use oo S 1o Pepice e conplets BOLD S ] [ Uso P Sre o Fepios e o BOLD Series ]
Change raw subject ID into anonymous ID Use pseudo series to replace incomplete
S a oot - The pairing info for raw subject ID and S & meonner functional series
Selecta MR e anonymous ID would be recorded in Slecta MR e - e.g. Sub_013 didn’t finished the task-fMRI
Plsasa swect an appropriate iput dectory. (-] RepOn.CSV in output folder Ploass seloct an appropeiate put drectory. e

O Fodurierof i o e

R series but finished T1-weighted series and
O P umr ot s oma -] resting-fMRI series. A pseudo series would

emme be seemed as task-fMRI series for Sub_013,
e — = o am— = 5o that the structure series and resting-fMRI

= . T series would be wasted.

- The subject with pseudo series would be
recorded in Report.csv in output folder.

———— [E—————

31 32

31 32

DPABI Input Preparer DPABI Input Preparer

ece oPASLinputpreparer

eoe [o—

DPABI Input Preparer DPABI Input Preparer
S S S S —
B e ———— S A A —
gt Layout: ~/Paricipants/R Seies e Input Layout: ~ParicipantaR Seies ]

i o ol 50D S
Orgmias 80LD Seras o Funen Sises s Whether convert dicom files into nifty files [ ]
ot - One of the most common error in running o e
Selecta R seie: DPARSFA/DPABISurf is the empty ‘Seecta MR seriox.
[ ——— e Funlmg/T1img folders for sessions failed [ —— e

Nomborf Flator et S

© Fimbmbr ot e aom e passing DCM2NII. sl Ty ® Organize FunRaw
Changetie umer ofFles: J - If checked, the subjects with empty EII G Add more functional sessions for S2_FunRaw,
s — T1img/Funimg folders would be delete to = . S3_FunRaw ...

avoid errors. i

——— [————

33 34

33 34

DPABI Input Preparer DPABI Input Preparer

ece oPASLinputpreparer ece oPABLnputpreparer

DPABI Input Preparer DPABI Input Preparer

U et DropenTapOnInaTT

erpBonGeogmattsn

D s DT O AT G0
L T S e e —— Oupul, st DT Ol ATl GocghbretTr
I PR Seie e o -Patcpa o Seie ]

9 s e S it it 5L S 19 s St st i BOLD S

| [—— @ ocowonin - @ ocomonen

s speprt e . e | e ——— 8]
"';‘;TL“':.,J??" 6 5% ) Organize DwiRaw N;:::m ‘m:m' S ) Select MR series for TLRaw folder

Grangs e caro st Cranga e Dso st

35 36
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DPABI Input Prepa

eoe DPABI_InputPreparer

DPABI Input Preparer

InpUDIr  /Users /Bin/Downloads  zhoutingting/ zhoutingting/

OutpurDir /Users Bin/Projects/DPABI/ForDPABIUpdate202111

Input Layout: | ~/Participants/MR_Series € DICOM o NIFTI
Change default subject names into ‘Sub0OY',Sub00Z', Sub003".
Use pseudo sessions to replace incomplete functional sessi..

Other Functional sessions. # 1 Moresessions

TiRaw

Selecta MR series:

Select MR series for T1Raw folder

MRS_Display_8003
epi_bold_bOfieldmap_80Map_503
epi_bold_bOfieldmap_Echol 501

I64_M8_2mm_SaveBy_701

2_mx3d_flair_sag_ACS0.75_201

Change another Demo Subject!

37
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DPABI Input Preparer

0 0PABLInputroparer
DPABI Input Preparer
b s Ao TN s TPABN EASy
[T R T S ——
[ ]

hanga St Names o ST, 5002, Subta:

9 UsePans St it ncompine LD S

eoce IsAnatonly
e—— scomonm
Tinew Only MR series for TIRaw was determined.
st seres: Do you want to convert T1 Series only?
. -]
Yes, only convert 1 series
L —— sasiove, e
e e © Continue to choose M series for functional sessions.
R ok

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

hagesothr Do st

39
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DPABI Input Preparer

ece oPABLinputreparer

DPABI Input Preparer
[ TR S ————y
Oupues sy s T T Gogeive T
[ -]

Chana Subkt a1 500001 S8 S0
9 Uss Pt o ol th el BOLD Seres

Ogmnas B0L0Sae o Furan

O oW St O ocoutonen
000611 o s [}
O O Select MR series for S2_FunRaw folder

© Frsumesof e

[r—

Noror o o for s ot Soris

hangeanctherdomo bt

41
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DPABI Input Preparer

oo [T e—
DPABI Input Preparer
D, s g TAUT B Gacob T
Ittt -patopa Sots e

8 e rnst S o et 01D St
Oz 80LD Sasto o mBoos 1
O o St O e
— Select the number of file for a intact
T1Raw series.

R ——

Only series with correct number of

rngosioumbsrof i

g files will go to following sorting
) procedure
T untne [}
Plosso o e - Consult your scanning technician
e o . - Displayed in descending order (usually
Crangeaa b of s use the first one)
Crang ot Do St
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DPABI Input Preparer

eoe OPABLinputproparer

DPABI Input Preparer

IUDE sy DopOAT AN TN COUSBDPASIAY
L e ——————
oo -PatcaR swie e

s St Pioceh ol 300 S

@ ocouenen
Sewctamnsotos
E—— e
s s S O Select MR series for FunRaw folder
i ot e

O Pt e

oo e

rangn o ar St
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DPABI Input Preparer

oce opAeL_inutpreparer
DPABI Input Preparer
WD, s cobouT AT AT WG ATEABINAGS
L T S S T —
U P S (-]

e sfct Nt 001, 502, Sob0na

UsePsa Sr o Rpamttacapists BOLD S

Ot OV S Do ocoutoneT
o1 e 0 e
Humberof s for o rtact Seres You can change a demo subject for
Y e——. 2nio0 e k .
[rm——— illustration.

Nuor o i or tct S
O Foaaurierot i o6 -]

Nombor ot Flostor a et e
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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

9 s er o et st BOLD St

e e
0006 11_mprage sag. (-]
Py o ) Run!

CrngesieNumberct e 3

Soeta R i oo e
[— e
O Frmshumbat owa e

Crangesumeof Pl

prm—

r————
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DPABI Input Preparer

foerrmn o

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

Checking data status ...
Eliminating the deficient Ti-weighted series for T1Raw session ...
Eliminating the deficient BOLD fMRI 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 finished!
rden's dcm2niiX version v1.0.20201102 (JP2:0penIPEG) (JP-LS:Charls) Clang8.1.0 xB86-64 (64-bit Mac0s)

Found 360 DICON file(s)

UINTLG STHTIG Future release will change default. github. con/rordenlab/deadnie/ sssues/ 338

Convert 360 DICOM as /Users/Bin/Projects/DPABL

Cropping fron slice 139 to 477 (of 480)

Conversion required 5.223591 seconds (3.875844 for core code).

Converting T1 Inages: Sub_001 OKChris Rorden's dcm2niiX version v1.0.20201102 (JP2:0penJPEG) (JP-LS:Charls) Clangs.1.0 xB6-64

d 700 DICON file(s)

UINTIG->INTIG Future release will change default. github.con/rardenlab/gcainiix/dssues/ 338

Convert 70 as_/Users/Bin/Projects/DP

Conversion. requares 11-008794 seconds (8. D745 for corecater.

Converting Functional Inages: Sub_t

T1Ing/Sub_081/Sub_001_t1_gre_fsp_sag

9/Sub_001/5ub_001_epi_bold_mb7_

Write out DPABI-format conversion report.

ALL the conversion is finished! You can directly call DPARSFA or DPABISurf in the pervious figure now!
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DPABI Input Preparer

< Out

& finsk

@ DPABI_Format..1_20_10_28.csv 57 ):28 359 Comma...et (.
>3 Funimg %
> [ FunRaw x
> Timg
> B TIRaw - — xR

o AH S« s 4 DPABI_Format_Conversion_Report_2021_11...

FR BN 2B WEAR A BE WN 98

A B (o4 D E F
1 Default Subject ID  New Subject ID  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 —
Data Processing Assistant for Resting-State fMRI
DPABI Input Preparer Advanced Edition___DPARSF A
[ ——— ——
P SO —
[ S e o
Chg Sutject s fo SUBOOT', SJ002', 'Sub0aY - Li
8 s Pttt et LD S
s @ e
s et O e —— Apply .. (3 Remove s 10 TmePams @ Swe g Sice 0 Skeoraer: (135791
T Reterence sce: ielaap Comrection @ Reslon Vone-Scticead Moton
St e Reorne € Aoz Crop TIED Retene 15 et € T1 CorepoFun
ooce 1 e mg L} Seqment € New Seqment + OARTEL Affine Requisrisationia st asian © Bopesn
ettt s € Nisance Cousries Resressio royromsl | Hesdvonen  Nekd-bod.  Outathe 12
[t 2 O on2e ) Vossbpedic... | Head motin scrubingreres.
it e e nised inkcandaial L3 s Nulsance regressors (WM, CSF, Global) Other covariate:  Add mean back Filter (H2): 0.01 ~ 0.1
Rt G Normalze sountog ton: (-99-126-7239 yoyetsize: (3331
‘Selecta MR seres: Funhan e
tmatebrusg o
0004_ga_furc 3113130240 RS e
Smoh 51 ] 14441
Y —— e ) O Dl sk ok -t sk s et || Warp Wk o il spce
Chmgmbi bt i betent ) tanceCovibesRaression @ AT g i 001 ~ 01 @ e
Scrbbing € b Clase 7 ) 1910 27vants ) Soumh it [aSp—
o o1 cuns
T 9 NormalizetoSymmeric Tem... @ Srosth € YWHC  Normalize eriacves () Smooth Deriatves
RPN T | T |
o s me Gwee aw Run
Erm———
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ece OPABLnputproparor

DPABI Input Preparer
PpUDE  1suDPAS A RCouos IS HaDaroDsDemoen el
OupiDE ey DepbonTTGAION BT AT Couru DPATNAA.
It ~PatcmtaR Sois e
(hange it Nares o SuR001. 505002, 506003
UsPesudoSaisoPakcshs neoreits BOLD s
Croanzs80L0 Sas o P b B0LD S

PO ——— ocowonen

One-click to begin
Selcta M e DPARSFA/DPABISurf processing!

O ChangesiNumberof s [r— o fm
Selcta MR srie s -]
e 3181130 24055 e

O s o i 2u0000%) -]

Chaosio e of P o

catrion caonar E 46
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DPABI Input Preparer

DPABI Input Preparer

e DPABISurf Pipeline
s e = —

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

oD acte s Dute? ez S Temne Jlg il 1o (RS
iz ° G omimnesisn @
= e Ouamun e 0 Swode £ 107905 memde 0 Geaom
SR oo EL e —— YR ———
Lo totmte 0 e
ek agsnee  omanerr O fmeni [——
P — . N e €5 G0 o @ A mant
[EIR——— ® - [ [
[FrR——— Cmew oo EICERN (oo -
O o awoqoon e G st Oiwie  mawe 719 0w

Craeetinor i

R e—
v [o—— S — oo s ounsnas
oot i o it Sris e e a Run

s e Do St
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Data preparation

Arrange each subject's fMRI DICOM images in one directory, and then

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

st ©) (] Ay s Fonmen]Jab 001 MIPEE
1

=]
m‘g
¢
g
)X
(&
e
(&

e Data (L) 00001. dem 00002.
|_) $RECYCLE. BIN
e
[ Fuoker
5 oo

g
8
3
g

(e
(L)
(L)
(L)

et 00007, dem 00008, dem 00009, dem 00012. dem
ub._

() Sub_003

() Sub_00d m| ™

() Sub_0os &

53 Sub_008 00013.dem 00014 den 00015 dem 00017, dem 00018, dem

Subjectwbhwwnmggsﬁory, please name as this

19

49

heck Data Organization

L] Utilities.
| [S—
orreiss Image Reslicer
—
-
e
.

Dual Regression

Tho MR Maps Pt
Tost Retet Relabity: 10C

Baninagenet

51

Preprocessing
and R-fMRI

®00 DPARSFA

Data Processing Assistant for Resting-State fMRI
Advanced Edition DPARSF 4

sers!

Remove the selected participant
Remove all the participants
oad participant ID from a text file

Save participant ID to a text file

Templte P.. % | (] EPIDICOMIoNIFTI (] Appl Mats (¥ Remove First 10

Partcpants

i poms sk T

Skco Numbor: 0 | Stco Oter: [ 357911 Roterence sice:| 0 | ¥ Reaign Voxerspectc Head Moton

measures

o Roosent Fur @ Avovask (¥ T1 DICOM 1o NIFTI (] Crop T1 (¥ Reorent 11° ¥ 86t ] Tt Corag to Fun

31 Segment ¥ New Segment + DARTEL Affine Reguiars aton in Segmentaton. Eas (0) European
Calculation e
@ Nomakze  Bounding Box- [-90-12

 Smoom () Smoom by OARTEL  ypse, 44/

- ) oxmamast ) o mak () Usadoed Worp Masks o nivida pace
Detected participants g
o ALFFUALFE  ganggmz): 001 |~ a1 | (] Pmer
Senwong () here oo Comeaty
o F [T} Detine ROI

™ Normaize to Symmetric Template (¥ VMHC
PaatoiWonars#: | O | Functonal sessonss: | 1 Stanng Droctory Name: | FunRaw

oo | [save | [Losa| [vmmes| [ ou Run

Data preparation

Arrange each subject's T1 DICOM images in one directory, and then put

them in “T1Raw" directory under the working directory.

HiE @ ir. \A.\ays.s[nm\‘[b,um

poas 3 =

w— AlEEEEE
SRECYCLE. BIN 00001 den}  00002.dem  00003.dcm  00004.den  0000S.dem  OOODB. dem
8 |

) Funkav

00008 dem 00009, den  00010.dem 00011 dem 00012 dem

BT
a

1) Sub_002
1) Sub_003.
Qi H B =B 2 B B

00013.dem  00014.dem  0001S.dem  00016.den  00017.dem  00D18. dem

1) Sub_006.
Subjects.ibpw%gmwry, please name as this
50
50
806 DPARSFA
Data ing Assistant for Resting-Sf fMRI
Advanced Edition DPARSF 4
|
Preprocessing =
and R-fMRI m
Tomglate P.. 3| (W ONIFTI ] Appy Mats emove Frst 10 | Tme Ponts & Sice Tmng
measures St o] 7] 200 0557777 e s 7] Mt O Vomttpacac s on

o RoosentFun' @ Aviowask (] T1DICOM 1o NIFTI [ | Crop T1 (¥ Reonent 11” 86t ] T1 Corg

Calculation

Sogmant & New Segment + DARTEL Atine Rogutarisation n Sogmentation: () E
o Nusance Covariates Regression Aoynomariend: | 1 | Head Moton mocet. () Ao

o) Fs [r— Hoacmer

Working Dir where e Sca: | B35

stored Starting Directory cng T image untied segmentaton () Nomaize by DARTEL
(e.g., FunRaw)

Detected participants ®) Dstaur mask () Mo mask () Usordotmed mask Warp Masks o Indvidual Spac

) ALFFOALFF  Band (). ar] @ e

Scubbng (] Reto Degres Cenvay
@ Functional Connectivty (¥ Extract ROI time courses | Dete RO Dotine ROI Iteractvely”

¥ Nomatze to Symmetic Tompiste ] VMHC

ParatoiWoers #: | 0 | Funcrona sessons . | 1 Staring Ovecton Nam: | FunRaw
oo | [save | [Losa | [vwmwes) [ou Run
ece DPARSFA

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

Preprocessing T
and R-fMRI e e o

measures = BB grmm ] o]
Calculation ..="%.. s

oply Mas ) RomoveFrat 10 TmePonts () ScaTmng SicoNumber: O SkesOrder (1357911

ropT1 @ ReorentT1* € Bt T CoregioFun

Segment @ East Asian Q) European
Number of time points 1 Fgkt-bodys () Dervate 12
(if 0, detect automatically) O rronze Vorehp00#c 12| Head moten scrubbingregressors
TR Nosance mgessos (WM, CSF, Glbs) | Otercovarites | Acdmeaback | Fer (001 ~ 0.1

@ Nomaize poungng pox: (9012672909 yoeysze: B3

(if 0, detect from NIfTI 2 °

header)

RRTEL P [444)

© Detaurmask  Nomask ) Usa-dotned mask Warp Masks into Individual Space
Template Parameters Nuisance fates Regression AFFUAFF Bang iz 001 ~ 0.1 Fiter
Sorubbing @ Reko Custer: (7 () 19 ) 27 vaxes | Smooth Reto Degres Contralty
Functions Comnectivty £ ExtactROI tme courses | Detne 01 Detne ROV nteractely  CWAS
DICOM to NIfTI, based on Normatze to Symmetric Template € smootn 3 VMHC Normatze Derwatives ‘Smooth Derivatives
MRicroN’s
o ' Funsaw
dcm2niix
If start from BIDS data Wb Sm Lo U o Run
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Preprocessing
and R-fMRI
measures
Calculation

Apply reorientation
matrices

ece DPARSFA

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

Partcpants

Torper. [ @ ocoMoNmn @ T1oCOM BN B0 woPASE

oplyMats 2 RomovaFist 10 TmePonts ) ScoTimng SkoNumper: 0 ko Ocl: (1357911

Feteence Sica: 0 Fatap Corecton Resign VoxekSpecti Head Moton

ReorentFur® @ Aok Grop T1 0 Reorent 1 @ 8t 8 Ti Corogto Fun

segment Ewtasn © Eurpomn
' Rgibodys  Davatve 12
© Fron2e VoS opecH 12 () Hoad motbn scrubbing regressos

Nuisanco mgrssos (W, CSF, Globa) | Otor covariales | Admem back | e (3 001 ~ 0.1

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

(]
Smootn () Smoot by DARTEL  F: (444
© Deatmask  Nomask | Usarcaioac mask U Warp Masks o Indiidua Space
Durma Nuisance Covartes Rgression AFFUALFE Gand pig: 001 ~ 01 (@) Fie
Serubbing @ Aok Cusir: 719 Q) 27vouss | Smooth Aeto Dogree Cnttty
Dot 01 owas
Normatze to Symmetrc Tempate @ Smootr € VMHC  Normales Derivatves £ Smoot Darvatives
o ' Funtaw
Wb S low | s au Run 55

55

Rename to:

ReorientMats

Preprocessing and R-fMRI
measures Calculation

Apply reorientation matrices:

DownloadedReorientMats

57

Huettel et al., 2004

59

00

00 SPMB (yco): Graphics

File Edit_View Insert Tools Deskiop Window SPMFigure Help

Fle Edt View Insert Tools Deskiop Window SPMFigure Help

56

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

Partcpans

Tompiste . 8105 to DPARSF
StcoNumber: 0 SksOc (1357911

@ Resgn

Recent Fun ) AvoMask Crop Tt 0 Reorent 1 €2 8t [ T1 Corog toFum
Sogment Estasin ©) Euopon

1 Rgidbodys | Dervathe 12

O rron2e Voros0095 12 Hoad moton scrbbing rogressers
Nosanca mgussos (WM, CS7, Glbs) Otrcovarites | Acdmeamback | Fer (001 ~ 01

@ Nomakn pounangson 19012672909 yoersze: B39

o
Smooth () Smooh by DARTEL  ppaut: [444]

(© Dofautmask  Nomask  Userdefned mask  Use D ‘Warp Masks into Indwidual Space
Detrend Nusance Covariates Regression AFFAFF Bang pig: 001 ~ 01 [ Fier
Scrubbing @ Ao Cuer: (7 () 19 € 27vaxss ) Smooth Ao Dogre Cantalty
Functonal Comectiiy () Exract ROI ime courses  Defne RO! Dafno ROV Ineracivaly  GWAS

Normatze to Symmetric Template @ Smootn € VMG Normalze Dervatves (8 Smooth Deriatves.

o 1 FonRaw.
Wb | Sme  Load UM Qu Run 58

58

[Preprocessing
and R-fMRI
measures
Calculation

Total slice number
(if 0, then all info read
from DICOM file!)

FieldMap Correction

Slice order: 1:2:

33,2:2:32
ing)

ece DPARSFA

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

TompatoP.. [ € EPIDICOM NI [ TI DICOM oNIFTL  BIDS to DPARSF

Aoply Mats_ED Remove Frst 10 T Pont] s,.r.mls&-m., o Is»_o,.,. CEGI

[r——— =3

@ ocroror @ ok Grop 11 @ et 11 € 8 [ Ti CoregioFun
Segment Extasin © Euopen

G 1 Rigid-body 6 Derivative 12

O ron 24 Vorss90c8 12 Hoad motin scrubbing rogressars

Nusanco gressors (W, CSY, Gioba) Other covaratos | Add mean back Fier (H2: 001 ~ 0.1

@ Nomaize. gounang o 0125720 ouisze: B3

(
slice acquired in the
middle time of each TR

™ o
Smootn [ Smoon by NTEL  pupa; (4441
© Dot mask  Nomask ) Usadfned mask  Use DofautMask | Warp Masks it Individual Spaco
Damng Nuisance Covartes Regression @ AFFSALSF ganggige 001 = 01 ) Fer
Sorubbing @ Roto Cuser: 7 19 Q) 27voxes | Smooth oo L.
Exvact Ol tme cowses  Defne ROI Deno ROl Interacively”  OWAS
Normatze to Symmetric Template € smootn 3 VMHC Normatze Derwatives ‘Smooth Derivatives
3 1 Funraw
o Sw Lo vmes o Run 60

60
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FieldMap Correction FieldMap Correction

FieldMap Correction FieldMap Correction

) FieldMap Settings

DICOM to NIFTI

Calculate Voxel Displacement Map (VDM)
Sub_001

Data Format

4
t-3
<
B
0

B RSO0t [T 000 e © PhaseDiffRaw + MagnitudetRaw [+ Magnitude2Raw]
# RUS001_3_Li..-00002.decm
# RUS001_3_Li...-00003.dcm

»[7 Magnitude1Raw
»| i Magnitude2Raw
»| i PhaseDiffRaw

Phase1Raw + Phase2Raw + Magnitude1Raw + Magnitude2Raw|

& RUS001.3.L1..-00004.dem Echo Time 1 (Short) 0 ms (0 for reading from DICOM)
& RUS001_3 Li..-00005.dcm

# RUS001_3_Li..-00006.dcm Echo Time 2 (Long) [} ms (0 for reading from DICOM)
& RUS001_3_Li..-00007.dem

& RISO0T 211 -00N0R dem EPI-Based Field Map

Apply Field Map Gorrection in Realign & Unwarp

Accept

63 64

Realign

Data Processing Assistant for Resting-State fMRI

IPreprocessing Advanced Edition DPARSF A
and R-fMRI

Paricpants Theme|__ translation
me 0
measures Why?
Tompiatep.. [ [ EPIDICOMoNIFT [ TIDICOM NI BIDS to DPARSF

Calculation AoplyMats €2 RomoveFist 10 TimePonts () SceTimng SkoNumber: 0 SksOct: (1357911 “
Aot

oo Sicar 0 FiekdMap Conection ‘Voxel-Specic Head Motion E

Reoten Fur @ Atk Grop T R 11" @ 8¢ @ T CoogtoFun
Seoment. € New Segment + DARTEL A ragircaton bt Socpemriaser ) st Aol @) Eiopeen °F
1 Rigidbody 6 Dervate 12 0.2
© Fston 24 Voxet specifc 12 [t e et s rogr seeces, 0.4, o
Nuisance rmgressors (WM, CSF, Global) Other covariates  Add mean back er (Hz: 0.01 ~ 0.1 image

Nomaize oundng Box: (9012672909 youes sz (339

" o rotation
. Smooh () Smoot byOMTEL  pwpe; (4441
Realign
© Dutaut mask ) Nomask () User-oined mask ) Warp Masks to Indiidual Space
Nuisance Covarites Regre O AFFAAFE Bang i 001 ~ 0.1 (8 Fiter
Sorubbing @ Reto Custer: 7 )19 Q) 27voxes | Smooth Ao Degres Contralty
Dunerol
Normaize o Symmetrc Tempiate @ Smooth VMHC Normaize Dervati ‘Smooth Derivatives
o ' Funsaw
o s low v ou Run

65 66
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Check head motion:

{WorkingDir}\RealignParameter\Sub_xxx:

rp_*.txt: realign parameters

FD_Power_*.txt: Frame-wise Displacement (Power et al., 2012)
FD_VanDijk_*.txt: Relative Displacement (Van Dijk et al., 2012)
FD_Jenkinson_¥.txt: Relative RMS (Jenkinson et al., 2002)

67

a: 2.5mm and 2.5 degree in max head motion

Excluding Crif
Sub_013

.0mm and 2.0 degree in max head motion
Check hea
{WorkingD}

Excluding Criteria: 1.5mm and 1.5 degree in max head motion
ExcludeSulR NS )

Excluding Criteria: 1.0mm and 1.0 degree in max head motion
b_007

69

ece DPARSFA

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

Preprocessing
and R-fMRI o -
measures Torpio .. [ @ epioicom 0N @ T DIcOM o muswn?m:m o

Aoply Mats €2 RemoveFist 10 TimePonts ) SicsTamng _Sico Number: 0
o

. Pt = e
Calculation ,.=77.. B L

‘Segment East Asian Q) Europesn
1 Figit-body 6 () Darvative 12

Voxel-Specific Head O GRS D
Nusanc oo (W, G5, Glob) | Ot cowriaes | Addmom back | Pl (i 001 ~ 01

Motion Calculation

8 Nomsin gounding g (901267209 yorisaa: B3

n )

oot by DARTEL  pypns: M44]

Nomask ) User-defined mask Warp Masks ito Indidual Spaco.

(Yan etal., nce Covarites R 0 AFFALFE gang () 001 ~ 0.1 Fier
Neuroimage Scrubbing @ Reto Custer: 7 19 €) 27voxes | Smooth Ao Dogres Contalty
2013) Dunerol owss
Normaize to Symmetric Tempiate @ Smootn £ VMHC Normatze Derivative ‘Smooth Derivatives
o ' Funsaw
o s low v ou Run

71

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

A Group mean of

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

Group mean of
Corn(FD,,, FD,,, Van D)

£

YA

+ FD,_, (Van Dijk) - Mean,, F
4| *FD_ (Jenkinson) - Mean,

| « Mean Fo,_, (Jeninson)

(Yanetal.,
Neuroimage
2013)

Moan [mean,, FD_]

68

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

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

Threshold:
Group mean (mean FD) + 2 * Group SD (mean FD)
Yan et al., in press Neuroimage; Di Martino, in press, Mol

Psychiatry

70

Voxel-Specific Head Motion Calculati

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

Group mean FD,

[ )
003 0.08mm

Group CV of FD,,,

72
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ece DPARSFA

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

Preprocessing ———
and R-fMRL . ..
measures

Calculation

AoplyMats € RomovaFist 10 TrmePonts ) ScoTmng Sk Numper: 0 ko Ocl: (1357911

Foteence Sica: 0 Fatap Corecton Resign | VoxekSpocti Head Moton

Aok cop [ P 1112 0. @ 1 CorsgroFin

Segment Eustasen @) Euopoan
. " 1 Rigid-body 6 Derivative 12

Reorient Interactively Ohs S e e
Nk s (W, CSF Gobw) | Oter covriaes | Addmemn buck | Pt (i 001 ~ 01

© Nomeizo goundig Box: (90712672909 yorspe: 1339

m o
This step could improve the Smooth () Smool byDARTEL  ypne: (444
accuracy in coregistration, © Dstau mask () Nomask () User-defined mask  Uss Deau Warp Masks to Indiidual Space
segmentation and Damnd [ tlsnos Covraes gres @ AN pant g 001 = 01 @ P
normalization, especially Soeotel 8 e co: (7C R O e I sen e S
when images had a bad ool o
inltial Orien‘ation Normalze to Symmetric Tempiate  Smooth VMHC Normaize Derivatives ‘Smooth Derivatives.
0 ' Funhaw
Also can take as a QC step. B
Hap oo Lo | Unites Qut Run 73

T ==

75

ece DPARSFA

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

Automask o

-
Paricoans
. me 0
generation
Tompwo?.. [ @ EoIcOM NI @ TIDICOM NI | BIDS 1 DPARSE
For checking EPI coverage
and generating group mask

Aopy Mits € RomovaFrst 10 Tmarorts @ ScaTmng SicoNumbor: 0 ScoOrser (1357911
Reference Sice: 0 FieldMap Comection Reaign Voxek-Specic Head Motion
9 Rt

GropT1 8 Reorent 11" € Bt [ T1 CoregtoFun
FunimgAR/Sub_001 Sogment €3 Now Sagment + DARTEL. Affine Roguiarisaton in Segmentaton: | East Asan € Europeun

= ) [ PR
© Fiston 24 Voxekspactic 12 e
s s 4G5 Gobl [ Onrcvaries ) Adamen bk | il b 001 = 01
f @ Nomaze goundng Box: 907126 290%  yoepysie: B33
" o
T
(© Detaurmask  Nomask | Userdefnedmask Use DefautMask ___ Warp Masks into Indiidual Space
- Nusance Covarites Regrossion ) ALFFVIALSF gand g 007 ~ 01 () Filer
Masks/AutoMasks/ Scnbbng @ Fe Cusr: ()7 ()19 Q) 27voxes () Smoots ko Ty
Defne RO cwas
Normaize to Symmetric Template ) Smooth VMHC Normaize Deriatives ‘Smooth Derwvatives
wo | (oon] [1ont] [vmw) [ Run ]

o Fle_gesagSub0nts00631001img
- — Cataypeintts.
= ey 21X

Voxsaat 3 x1x1
orgne2e 1 107
D Cox:0.961 00950295

008 0109 093

Full Voure: v

resite @ i o Spre v iy
(Feotetnges ] At Windon 7 Q

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. o s
QC scores and comments e e
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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

« 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 tility 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).

+ ALFF 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
application of correction procedures at the present time.

Yan et al., 2013,
Neuroimage

4 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-IMRI metrics at group-
level section for demonstration).
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. L] Nuisance Setting
Nuisance e o
Regression Wnito Matter osF Botn win & winout GSR
s -
Segment B SPM apnon B e E
o e
Camocar
i B Mean
— B
= o

» Mask based on segmentation or SPM apriori

» CompCor or mean [note: for CompCor, detrend (demean) and variance
normalization will be applied before PCA, according to Behzadi et al., 2007]

» Global Signal based on Automask
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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)
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Filtering

The filtering parameters
will be used later (Blue
checkbox).
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Huettel et al.,
2004
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DARTEL.

I1l. 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

96
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Smooth

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

FWHM kernel settings
can be applied to
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Preprocessing
and R-fMRI
measures
Calculation
Parallel Workers (if

parallel computing toolbox
is installed)

Each subject is distributed
into a different worker.
(Except DARTEL-Create

Template)
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Starting
Directory Name

If you do not start with raw
DICOM images, you
need to specify the
Starting Directory
Name.

E.g. "FunimgARW" means

ABRSHATENYith images

A\ﬂ],&:hﬂﬁ‘\ﬁéeen slice

an%?, realigned and

n ized.
W - Normalize

S - Smooth

D - Detrend

F - Filter

C- Covariates Removed
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Preprocessing
and R-fMRI
measures
Calculation

Smooth R-fMRI measures
(derivatives)

Use the parameters set in
the upper section.
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