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Resting-state fMRI & (& ?

m Resting-State fMRI D E %
O %g%ggﬂ#f&m%%%éﬁbﬁ TERC L T\ HKEE (FARRFEIXFEERF) T MR T—2 ZWET

An fMRI technique where data are acquired while the subject is at rest (eyes open or closed), without
performing any explicit task.

= BOLDIESDIEBEIKRZEE (0.01-0.08 Hz) ZfE#T L. MmEEFE DB RN FBIR L4 %0

Analyzes low-frequency fluctuations (0.01-0.08 Hz) in the BOLD signal to assess spontaneous
synchrony between brain regions.

m FICHEBERIFES (Functional Connectivity) DEETIZALGN S .

Primarily used for Functional Connectivity analysis. =
S
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The brain

is not primarily reflexive 3

Resting metabolism

. .
P Brain

- Heart

Task performance

Relative PET counts

Averaged blood flow

Visual fixation

Viewing words

Reading words

Generating verbs

Conditions

Averaged difference
images

% Difference

TRENDS in Cognitive Sciences

The blood flow changes during a task are usually less than 5% of the brain’s resting blood flow.

AR ZITo TV D & SOk

TDEAEE.

22 5 OD i I

MDE%EKBTHAHZ EDZLY,

Raichle et al., 2010. Trends Cogn Sci
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ﬂesting-State fMRI
- LTERl (R4 L)

ARy FT—7

FEifE. ERIRME S, KRR ER]
AIBTE DR EAEH L LY

Rest (no task)

Intrinsic brain networks

Simple, suitable for clinical use, and
feasible for large-scale studies
Difficult to identify specific cognitive

processes

Task-based fMRI \

AERITH (RIFR=HY)

FEEREREICBEE Y & /B ED

mALEAREDHENES
AERRETARE., BEX, BROXFEBRARICEOOFFRE
Task performance (with stimuli)

Brain activation related to specific functions

Easy to identify specific cognitive processes

Requires task design, higher participant burden, less suitable

/

for clinical or large-scale studies
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de =
B B=E.

:ngmm%@&t&aﬁﬁﬁﬁﬁﬁ®M%ﬁ

" AN 21NN

Most fMRI studies at the time focused on task-
induced brain activity

LML, R CHMRIIBEEMNEEZ L TLDHD
TlEGELvhEER

m ARAE:

EPEZ ALY, TFRETO—REFHREDBOLD
s zatAl

Measured BOLD signals in the primary motor

i i FIG. 3. (Left) FMRI task-activation response to bilateral left and right finger movement, superimposed on a GRASS anatomic image. (Right)
co rtex d u rl n g reSt u s I n g E P I Fluctuation response using the methods of this paper. See text for assignment of labeled regions. Red is positive correlation, and yellow

is negative.

1E5ElE (seed) ZEXTE L. fhrEE & DBOLDIES®D

RS ¥ RS & A2 4T « Significant temporal correlation between left and right
motor cortices at rest
s FEHER: « Brain networks remain active without tasks

- RHEFTLAAOEBRECHEECREEE (HEniss) »FEaE
« RIFRELNGLLTHERY NIV FBZHFELTLD

Biswal et. al., 1995. Magn Reson Med



Resting-state fMRIf# 4T A % : #8ERIFES (Functional Connectivity)

m EE: How do we detect

274 5 MEEOBOLDES QR | o0 zed patterns of
intrinsic activity?

FHMEREZRAE L. AR Y D =

— Y DBFFEZBHLMNZT S

Fixo

A measure of temporal Correlate

correlation between BOLD \/ . ‘ ‘
et | VAN A
signals in different brain / \ ‘
regions, revealing coordinated

activity within brain networks. Pearson#8 B {& 21



Seed-based Functional Connectivity (FE$EfZ4T) ’

= ROIZERE L. fthifilsi & DBOLDES a
HEZER

m Set aseed ROI, compute
correlations with other brain regions

n FEGFILERRNRY FT—2

m Major Resting-State Brain Networks

Default

ﬂ@’ﬁﬁiﬁﬁ ENEARDFEFZLRL T, BULEEE
B DOMED Y Y TEERM

c R, BREEF, BR, TI4ILME—F. B
BIER. E1TH|%E

« Six major networks: visual, sensorimotor,

Dorsal

Visual attention

auditory, default mode, dorsal attention, Sensorimotor

Auditory
. o] e
\executlve control. /

Zhang and Raichle, 2010. Nat Rev Neurol
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m FEERTFZE / Clinical research : 5 DBIZBIT AR Y RT—HV EEDOBRH

SBETHEEE / Treatment outcome assessment : 315 DEAEVPDEREZE (CBTEH) HjORY k
0 —9 ZibZ Bk

s HEEMEFEIE | Basic neuroscience

E2NEAET A~ b 7—% (DMN, Salience Network, ECN) D& EIfZEH
Understanding the roles of emotional regulation networks (DMN, SN, ECN)
(D% 5% )

Initial diagnosis: Depression

Question {

Wy > - = N Aﬁ %HE% — Eﬁf’;rﬁﬂjﬁ

M B[R PR/ N 47— — TRERM P RAER Took medication A — developed suicidal thoughts
ZHEETESHM?

!
BEICER — g

Can neuroimaging biomarkers guide Switched to medication B — switched to mania

. . .. !
diagnosis and medication? RS - DUETEEE
Confirmed diagnosis: Bipolar disorder

!
CRIZEE - mIREIL
\ Switched to medication C — condition worsened J




_#05 DIEISE 1T S DMNEERERIFS & D KIREAEHNT (REST-meta-MDD)

- %% / Background DEFAULT MODE NETWORK

Medial Pref v e Posterior

DMNO &R : BEEERE, N4&, RERRICEE Rl TN L5, Wi

Precuneus

C M FETOMDDRE TISDMNH#AERHEE (FC) AR
LORESHL. MRRRRCRITTEOB THRL e

Role of DMN: Involved in self-referential thinking,
introspection, and memory retrieval

Prior MDD studies reported abnormal DMN
functional connectivity (FC), but results inconsistent
due to small sample sizes and varied methodologies

= 1,300 MDD patients / &35
= 1,128 healthy controls / {#& 8

yan, et al., 2019. pnas



T 4 #E R | Key Findings

- MDD TDMNAFCAHYMET

o BAEEREMDDOA THE (MF - EYRERH
TIFELL)

« FCRAITEMER LBE, BRAE s ITERR

« BHMEMDDTIIERERERE L IEDHEE

 Decreased DMN FC in MDD compared to controls

* Reduction found only in recurrent MDD (no
change in first-episode drug-naive MDD)

* FC reduction associated with medication use, not
illness duration

* Inrecurrent MDD, DMN FC positively correlated

with symptom severity

T=-3.762*"*

FEDN NC Recurrent NC Recurrent FEDN

yan, et al., 2019. pnas
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Independent Component Analysis (ICA)
REEXRDOESZHRAMICHBEL., BRI LEBZERNZ—2 (B5) ZHd.
¥ : ROIZERIREE T BERICR Y FT—9 ZHiH,
ISF : DMNVYREEEBRY FTO—JDRE. REIZHS v T — E£{LFHE,

space (voxels)
_—

aw

AWAVAWAWRWA

%S

time (s)

awin

components
—

Component #1

Q
o]
3
6~
o
X 3
5
Lo
@

Signal

v

Signal

time

Component #2

space

jl

Separates whole-brain signals into
statistically independent spatiotemporal
components.

Feature: Extracts networks automatically
without predefined ROls.

Application: Identify DMN, sensorimotor
networks, and assess network changes in

disorders.
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' Dynamic Functional Connectivity (dFC)
RASAT42T 242 FOTHEZSEIL., BMEENES ORBESZHEN,
BE: ry FT—VDBMELEZRZ 5,
HREH : HEKRAELE COMNERTEERY FT—V EOHEENREMICTLTETHACLEZHE (ERESHELBE

(A) Static reconfiguration (B) Dynamic reconfiguration
T , T Uses a sliding-window approach to
! h’w"‘w.f-wvvw'U‘\r‘u"‘/ ! WAt st A A i r”l'v*’u‘f"hf“‘wﬂ"v'\f‘mf\}:u“\/‘-”r\’\.-\/‘ Vit A
reative 1. APALAL A M A A (,:-,‘{ AR A AR A~ reative ‘ I."ww,u- A MM AR LA AN AV AR A AN A A~ H H H
e it R L D i i ORI analyze time-varying changes in

No sliding window used

functional connectivity.

Feature: Captures dynamic changes in
networks.

Example: In schizophrenia, dFC
analysis revealed unstable connectivity
between the DMN and frontal networks,

associated with symptom fluctuations.

Community detection applicd to static connections Community detection applied to dynamic connections Pati |’ A. U , et al. , 2021. Scientific re port
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m #E : MATLAB + SPM ZX—X[Z L= GUI Y—JL
DPABI: Data Processing & Analysis for

= R (Resting-State) Brain Imaging
Software Original Article | Published: 13 April 2016

IE;EE‘E(] 7; 4 > 9 — 7 T —x Volume 14, pages 339-351,(2016) Cite this article

Resti n g -state fM Rlﬁgﬁ ': ##1t @ Access provided by JUSTICE S) Advanced package

k*ﬁ*ﬁ 7_‘_\_ g a) ] § \\J a: MEE bﬁsﬂ' ‘ﬁ‘E Chao-Gan Yan [, Xin-Di Wang, Xi-Nian Zuo & Yu-Feng Zang

5] 19k Accesses Q 3285 Citations @ 27 Altmetric ﬁ 2 Mentions Explore all metrics >

(k{71815 : MATLAB, SPM

........................................................

F TP I=IU 7 Processing, Viewer, Statistical Analysis
GUI-based toolbox built on MATLAB and SPM

Features:

Intuitive interface

Specialized for resting-state fMRI analysis
Supports batch processing for large datasets
Dependencies: MATLAB, SPM

Main modules: Processina. Viewer. Statistical Analvsis

8 .00

DPABI

DPARSF 3.2 Advanced Edion

DPARSF 3.2 Basic Ediion

DPARSF 3.2 tor Monkey Data

DPARSF 3.2 1or Rat Data

Preprocessing for Task IMRI Data

VBM

Qualty Control

Standardzauon

Statistical Analysis

Viewer

Utilties

J
)
)
)
J
J
)
J
J
)
J
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m T—H%fE (DICOMZ 7 A JL — NFTIFRIZEH#)

m AILE (RFRIIFHIE. EBMHIE. ERIE, THEEGE)
m REE®E (QC) (EEgFzv¥. ERILHER)

m HETARAT (HSRERUSEA. ALFF, ReHo’i EI5iZEtH)
m ZELEMIE (FDR, GRF, Permutation Test)

m FRARE (MEER - Ry FT—OFRTR)

m Data preparation (convert DICOM files to 4D NIfTI format)

u Ptres)rocessing (slice timing, motion correction, normalization, smoothing,
etc.

= Quality control (QC) (check head motion, normalization quality)
m Statistical analysis (FC, ALFF, ReHo, etc.)
m Multiple comparison correction (FDR, GRF, permutation test)

m Result visualization
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Resting State fMRI Data

Slice Timing

Realign

Nuisance
Regression

ALFF/fALFF

Processing

= =i

Calculate in MINI Space: alternative order

Degree

VMHC

LDEE L da

S opobs

DPARSF 5.0 l 3

DPABISurf 1.3
Dynamic & Stability Analyses
Quality Control
Standardization
Statistical Analysis
Viewer
Utilities

The R-fMRI Maps Project

"
4 DPARSF

DPARSF Advanced Edition

DPARSF Basic Edition
DPARSF for Monkey Data
DPARSF for Rat Data
Preprocessing for Task fMRI Data

VBM

Wown A |
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ProcessingDemoData.zip

Funimg
Sub_001 Functional NIfTI data
(.nii.gz., .nii or .img)
Sub_002
Sub_003
Tlimg
Sub_001 hStrgctural {\'Ilﬂ' 1 'data
(.nii.gz., .nii or .img)
Sub_002
Sub_003

Select Main Directory
Choose the folder that contains both Funlmg (functional) and T1lmg
(structural) data.

Enter Time Point and TR
Time Point. Number of fMRI volumes.
TR: Repetition time in seconds.

DICOM or NIfTI Selection
Check the box if input data are DICOM.
Uncheck if input data are NIfTI (.nii).

Starting Directory Name
For DICOM: leave as default (FunRaw).
For NIfTI: change to Funlmg, press Enter, skip any prompts that appear.

| “& DPARSFA - (m] X

Data Processing Assistant for Resting-State fMRI
Advanced Edition = DPARSFA

Working FAMILAN\DailyStudy\2020_7_28_dpabi_stroke_testiproces |

Picm b

Sud 001
Sub_002

e 003 ITime Points 200

Participants)
TR (s) 25

v

Template Param... + | (JEPIDICOM toNFTI  []T1 DICOM toNiFT1| (]8OS to DPARSF

[JApply Mats [Z]Remove First | 10 Time Points [/] Stice Timing  Stice Number: 0 = Slice Order: [13579 11

Reference Stice: 0 FieldMap Correction Realign [ Voxel-Specific Head Motion
[“]Reorient Fun* ] AutoMask [Jcrop T1 [“]Recrient T1* [Z]Bet [£] T1 Coregto Fun
[[Jsegment [7] New Segment + DARTEL Affine Regularisation in (O East Asian (@) European
Nuisance Covariates Regression poynomial trend” = 1 i *;a Motion (O Rgdbody6 (O Denvative 12
@) Friston 24 O Vorel-specific 12 [[] Head motion scrubbing !eg;résws
Nuisance regressors (WM, CSF, Global) | [[] Other covariates [ ] Add mean back [ Filter (Hz). | 0.01 |~/ 0.1

Normalize  Bounding Box: [-90-126-72,906  yorel Size: | [333]
(O Normalize by using EPI templates () Normaiize by using T1 image unified segmentation (@) Normalize by DARTEL

D Smooth D Smooth by DARTEL FWHM [444)
@ Defavkt mask (O Nomask (O User-defined mask | Use Default Mask| | [[] Warp Masks into Individual Space
] Detrend [[] nuisance Covariates Regression [FALFF+ALFF  gang (Hz):| 001 |= 01 [~ Filter
[Jscrubding ReHo custerr O7 (19 @ 27 voxels [[] Smooth ReHo [] Degree Centrality
[[] Functional Connectivity [] Extract ROI time courses | pefine ROl [[] Define ROI Interactvely® [] CWAS
Normaize to Symmetric Template []Smooth ~]VMHC [ Normalze Derivatives Smooth Dertvatives

Parallel Workers # 0 Functional Sessions # 1 Starting Directory Name Funimg

Help Save Load Utiities Quit Run
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4 DPARSFA - m]

'\

Remove First 10 Time Points (Required)
Slice Timing Correction (Required)
Slice Number (Required)

Data Processing Assistant for Resting-State fMRI
Advanced Editon n DPARSFA

Working F\MILAN\DailyStudy'\2020_7_28_dpabi_stroke_test\proces |, _ . Slice order (Required)
; n | Tmepoms | 200 Reference Slice (Required)
articipants |

TR (s) 25

S In

Realignment (Head Motion Correction) (Required)

ol L e

v
| Tempiate Pa«arr@ [CJEP1 DICOM to NIFTI [@)»com to mF@J BIDS to DPARSF @

Voxel-Specific Head Motion (Usually not selected)
_/

[JApply Mats [[7] Remove First 10 | Time Pom\s] Siice Timing | [sace Number: 49 ][S'ce Order: (1357911 I _ o =
) C M.I FieldMap Correction @ [EdReaion] [ VoxshSpeciic Head Motion | Data Processing Assistant for Resting-State fMRI
— | ]
g ExdReodemtFoo 7 Autoblon LI Crop Rl Reastemt THSIEABNZ A M Cog © B Advanced Edition DPARSFA
a
fl Os [l New S DARTEL " ‘ p O EastAsan @ E: ‘
i [ Segment 7] New Segment + Affine Regularisation in ast Asian ¢ uropean I . . L e pr———
] Inusance Covanates Regression poynomariens. 1| mesamoron  ORssens Oowanez ¢ 1. Reorient Fun and T1 — Select if :
. - : 7
o (@ Fnston 24 O Voxel-specific 12 [_] Head motion scrubbing regressors | Su8,002 Time Points. =~ 200
4 : — | needed o 55
Nuisance regressors (WM, CSF, Global)  [] Other covariates [ Add meanback [ Fiter (Hz) 001 =~ 01 % 2 Auto M k—R ded f x o
4 _
| ENomsize  Bourtng B [-90-126-72908  youes sze: | 333 ' 5 uto wvias ecommenae ( or v

CJ11oicomonmFn  []1BIDS to DPARSF

O Normalize by using EPI templates (O Normalize by using T1 image unified segmentation (@ Normalize by DARTEL | Checkl ng E P I Coverage a nd Template Param... | [ ] EPI DICOM to NIFTI

[CJAppiy Mats []Remove First 10 Time Points [7] Siice Timing  Stice Number: 49 = Sice Order: [1 3579171

[Jsmooth [] Smooth by DARTEL  FWHM | (44 4] ’: generating group maSk) Re!wm$‘°@ FieldMap Correction @ [Z;ned@]@s@ Head Mation

8

| ©0stourmask ONomask OUserdebned mask |Use Defaut Mask | || [J warp Masks into Individual Space 3. Crop T1 - Usua"y not Selected; [Ccrop i) Rsonent 1+ 8] [T Coreg o Fun]
#| [Jowrend  [JMuisance Covariates Regression IALFFHALFE gand rz):| 001 | =] 0.1 | [ Fiter dependS on data format and neck [C)Segment [ tew Segment + DARTEL ] [(Ane Reguiarisaton in O East Asan_® Earopean_] |
b [C)scrubbing [FJReHo cuuster O7 (O 19 @ 27 voxels [] Smooth Reto [+#] Degree Centrality | t t i] '\@] ) ! rrend: | 1 Nem"fom@'”%dmyﬁ ADwebe 12
= . removal status @ Fnston 24 ) Vorel-specific 12 [ Head motion scrubbing regressors
| O Functional Connectivty [2] Extract RO! time courses | Define RO! [ Define RO Interactwely* [ CWAS 4 BET (Sku"strip) _ Requ".ed Nuisance regressors (WM, CSF, Global) | [] Other covariates [] Add meanback [ Filter (Hz) 001 ™ 01
.
J [ZNormaize to Symmetric Template []Smooth ~]VMHC  []Normaize Dervatives (7] Smooth Derivatives . [“Nomalize  Bounding Bor: [(-90-126-72,90%  vorel size: | (333
5. T1 Coreg to Fun — Required O Womaize by aaing EP OO Nammokos by ssing 1 inage uibed sapmentation @ Noameloe by DARTEL
Parallel Workers # 1] Functional Sessions # 1 Starting Directory Name Funimg 6 Segment[ New Segment + = 0
[JSmooth []Smooth by DARTEL  FwHM | [4 4 4]
-1 -
Help Save Load Utities. Quit Run DARTEL _ Requ"-ed @ Defauit mask (O No mask () User-defined mask e Defaut Mask | [] warp Masks into Individual Space
. . . [JDetrend [ Nuisance Covanates Regression [FIALFFMALFF  Bang (Hz): 001 |~ 01 [ZFirer
7. Affine Regularization — Select ‘ _
[(Jscrubbing [FReHo custerr O7 (19 @ 27 voxels ] Smooth ReHo [+ Degree Centrality
European [C] Functional Connectivity [-/] Extract ROI time courses | Define ROl [C] Define ROI interactvely* [] CWAS
[#] Normaiize to Symmetric Tempiate [/ Smooth  ~|VMHC ] Normaize Derivatives  [#] Smooth Dertvatives
Parallel Workers # 0 Functional Sessions # 1 Starting Directory Name Funimg

Help Save Load Utilities Quit Run
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rosshar Postion QK Scon
o ) 3.0 WVery Poor
”
Poor
evnsty 2
Tax
M )
forward (mm) Gond
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\

Reorient Fun and Automatic
Quality Control Check —
Review data for abnormalities
and assign quality scores

~

J
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I & DPARSFA - a X
Nuisance Covariates Regression — Required
Data Processing Assistant for Resting-State fMRI o .
Polynomial Trend — Required (usually enter 1 to remove
Advanced Edition = DPARSFA . .
F\\ \DailySt \2020_7_28 |Inear drlft)
Working \MILAN\DailyStudy! _7_28_dpabi_stroke_testiproces | . . .
G = Head Motion — Required (use Friston 24 parameter model)
S~ Toateme:] 20 Head Motion Scrubbing Regression — Optional
J T®LE Nuisance Regressors (WM, CSF, Global) — Remove noise
Tamptate Pararn.. ) LTERIDICOM o MENINL 1T DCOM sl L IE0R DL RS signals from white matter, CSF, and global signal
s [~] Remove Fi 10 Time Points [7] Sice Timi sice Number: 4 iice [1357911 . 0 0 eys
T O Other Covariates — Optional (select if you have additional
Reference Sice: | 2 FieldMap Correction [“IRealign ] Voxel-Specific Head Motion .
@onm Fun" [] AutoMask [CJcrop T1 [Z]Recrient T1* [F]Bet [ T1 Coreg to Fun C(.)V3r|ates to remo.\/e) .
et Fitiew Sogmat + 0ARTEL (2) e peguiarsatonin (3) O astAsn @ Europesn Filter (Hz) — Required (commonly 0.01-0.1 Hz; adjust as
(Elsuisance Covanates Repressionl{Pornomarirens 1) [Heao woton O Rwceots O eretve 2] needed; place after ALFF/fALFF if computing those metrics)
| @ Fniston 24 O Voxe-specitc 12 | [[) Head motion scruboing regressors |4 .
[ Woisance regressors (wid, CSF, Giovan | [ Other covariates | (2] dd mean back | Fiter (H2)  0.01 ™~ 0.1 ] Add Mean Back — Optlonal
@rmwﬂ@&ma.ng Box- [-90-126 sz@m sze: [333) @
ON lize by using EP! templ OM kze by using T1 image unified segmentation @ Normalize by DARTEL
[OSmooth [ Smooth by DARTEL  FvmM | (44 4] ! 4. Nuisance Setting = X 4 Nuisance Setting -
@ Default mask (O No mask () User-defined mask se Defaunt Mask. | [[] warp Masks into Individual Space
L] Dot [ Misaoce Covarionce Rgrossto @mr‘mrr[gamrm, ST @m.] Covariates [] Global Signal Covariates a) [[] Global Signal
Oscruobing  [AReHo custer: O7 (O 19 @ 27 voreis  [] Smooth Reto [ Degree Centraity White Matter CSF Both with & without... [~] White Matter CSF Both with & without...
[[] Functional Connectivity @Emaﬂﬁia time courses | Define RO [ljDenneRounlemcxrae:y‘ Ocwas Mok Mask Mask b) e
[ Normaizze to Symmetric Tempiate (7] Smooth ~JVMHC ] Normaize Derivatives  [i7] Smooth Derivatives h SPM apriori Ul [sPM apriori . SPM apriori <! [sPM aprior =
Parallel Workers # 0 Functional Sessions # 1 Starting Directory Name Funimg B' 0.99 0.99 SPM apr... R S5 SPM apr... W
Help save Load  Utaties Qut Run SPM apriori
Method Method Method ]‘ Automask
Mean (WM, CSF, Seperately) ¥ Moan Mean (WM, CSF, Seperately) v
0 ean v, . Seperon) s .
Number 3
b) [CompCor Fi |
Cancel Accept Gancel Accept
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& DPARSFA - (m] X

Data Processing Assistant for Resting-State fMRI
Advanced Edition = DPARSFA

Working F\MILAN\DaflyStudy'\2020_7_28_dpabi_testprocessing2 | .
.........
A L
2:3':;3 Time Points: =~ 200
Participants -
TR (s) 25

v

Template Param... | [JEPIDICOMto NIFTI  []T1DICOMto NIFTI [ BIDS to DPARSF

[JApply Mats []Remove First | 10 Time Points [7] Slice Timing  Stice Number. 43 | Siice Order. [1 3579 11

Reference Stice: | 43 FieldMap Corection Realign ] Voxel-Specific Head Motion
[Z]Reorient Fun*  [] AutoMask [ Crop T1 [#] Reorient T1* [] Bet T1 Coreg to Fun
[]Segment _[7] New Segment + DARTEL Affine Requiarisation in O Evst Asion @ Eurcpean |
Nulsance Covariates Regression Head Motion (O Rgid-body 6 (O Derivative 12

@ Friston 24 O Voxel-specific 12 [_] Head motion scrubbing reg}réssas
Nuisance regressors (WM, CSF, Global) [[] Other covariates Add mean back  [VIFilter (Hz): 001 ~| 0.1 b

Nomakze _Bounding Box_[-90-126 72905 _yorei Sze 333 (1)
(O Normalize by using EP! templates (O Normalize by using T1 image unified mmram@) @ Normalize by DARTEL l

™

Smooth [[] Smooth by DARTEL  FmMM | (4 4 4] @
@ Default mask (O No mask (O User-defined mask  Use Default Mask . [Jwarp Masks into Individual Space ]
| [Jetrend | [[] Nuisance Covariates Regression @ ] ALFF+ALFF 001~ 0.1 | DFier
[:]Scmbb'@[] ReHo 7 19 (@) 27 voxels Smooth F [[] Degree Centrality 3
[[] Functional Connectivity [] Extract ROI time courses | Define ROI Define ROI Interactively® []CWAS
[JNormaize to Symmetric Tempiate [ ] Smooth _JVMHC  []Normaize Derivatives  [[] Smooth Derivatives
Parallel Workers # 4 Functional Sessions # 1 Starting Directory Name: Funimg

Help Save Load Utiities Quit Run

1.Normalize — Adjust as needed

2.Normalization Method — EPI template / T1 unified
segmentation / DARTEL

3.Smooth — Apply if needed (skip before ReHo or DC)
4.Default Mask — Required

5.Detrend — Not selected

6.Nuisance Covariates Regression — Optional
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Data Processing Assistant for Resting-State fMRI
Advanced Edition =~ DPARSFA

F\MILAN\Stroke _analysis\Result_files\Dynamic_graph

.........

~
Time Points 0
Participants
TR (s) 0

v

Template Param... v EPI DICOM 1o NIFTI T1DICOMto NIETI  [] BIDS to DPARSF

() Appiy Mats  [] Remove First Slice Order: [13579 11

Reference Shce: 0

10  Time Points Siice Timing  Stice Number: 0
FieldMap Correction Realign [ ] Voxel-Specific Head Motion

[Jcrop T1 [~]Reorient T1* [] Bet T1 Coreg to Fun

(O East Asisn (@) Eurcpean

O Rigid-body 6 () Denivative 12

Reorient Fun® AutoMask
(] Segment New Segment + DARTEL Affine Regularisation in
Nuisance Covariates Regression Polynomial trend: 1
(@ Friston 24 O Voxel-specific 12
Nuisance regressors (WM, CSF, Global)
Normalize  Bounding Box: [-90-126-72.906  yorel Size
O Normalize by using EPI templates

[[] Head motion scrudbing regressors
[C] other covariates [ ] Add mean back  [] Fiter (Hz)
(333

(O Normalize by using T1 image unified segmentation

001 ™| 0.1

(@ Normalize by DARTEL

[OJsmooth [[] Smooth by DARTEL  FuHM | [4 4 4]

(@ Default mask () No mask () User-defined mask  Use Default Mask . [Jwarp Masks into Individual Space
[ Detrend [JMuisance Covariates Regression [ ALFF+ALFF Band (Hz): 001 =~ 0.1 [ZFiter
[Oscrubbing [“ReHo custerr O7 (019 @ 27 voxels [_] Smooth ReHo [/] Degree Centrality

[[J Functional Connectivity [/] Extract ROI time courses = pefine ROl () Define ROI interactvely* []CWAS

"0'® to Symmetric Template @o«h Awe [ J@ Derivatives  [#] Smooth Derivatives

I Parallel Workers 2.~ 4 l [Funcl-onal Sessions £ 1 ] [Staﬂmg Directory Name: =~ FunRaw l

H@ Save Load

Utisties Quit Run

Ll - i o g

Parallel Workers # — Set according to CPU cores (e.g., 4 \
cores — enter 4)

Functional Session # — Select if multiple sessions;

organize as FunRaw, S2_FunRaw, S3_FunRaw, etc.

Starting Directory Name — Choose the step to start from

(e.g., FunimgARWSD to start at filtering)

Save / Load — Save current settings as .mat for reuse; load

to avoid re-entering parameters
RUN - Start processing /

Congratulations, the running of DPARSFA is done!!! :)

If the data are processed successfully, the following will appear.



=

BHEIH (QC) /AQuality Control (QC)
DPABI 800 DPABI_VIEW
* Raw T1/ Fun check B e — =
veray VR [T———_ | 3
& Overiay Contiure
‘ I 8 0 Quality Control ma | | el e ow ] Lo= -
Working Directory Stan Dwectory User-defined — L s
x[ e H ¥[ o H 2| o E
Users/ycg/ITraAWITraData/OPARSF U:mahng-'Aavaancs!'J| I Funimg Manualy
P S S T
Sypool ] Montage
DPARSEAS J QC: Raw T1 . - -
| Cantrot
DPABISurf 1.1 - ! - P How
©® O O JUsers/ycg/ITraAll/ITraData/DPARSF_Updating/Adyv... Rfun I ! i A
Alas. Structure.
Temporal Dynamic Analysis lalzation
[Sub_001 —> Score: 5. Comment: “Very Good!" B ——,
Quality Control QC Score I
Standardization loup Masks I |1
Statistical Analysis Coverage I
Viewer Repor |
} 8eno DPABI_VIEW.
- Moaotion Bran Images
Utilities View | Overay - 0 UNdOMY | AsaruycpfMaAtiTraOus0Ps | Moo 3 - (101821
_ e QOveray Connaure
The R-fMRI Maps Project ™ o | | P at | Ony N = w
Posmion L s
x @ Yo H z|»n k
! 3 J K
Montage
A s c
Control
. ™ v - ¥ New
* Head motion

related artifacts




mEEE (QC) /AQuality Control (QC) 2
* Normalization check — verify alignment in MNI space  *Head motion check — FD < 0.2 mm
8 00 Quality Control
" %] DPARSFA_Setting2.mat NG Smci _ Start Drectory- — User-gefned
> DPARSFA:SeanB.mat (-‘Users:ycgflTraAlrlTraDalafDPARsF LmaamgMdvanceTestJ”Il ( Funimg l Manualy |
E 'z:::ﬁg‘\ |
(] FunimgAR | QC: Raw T1 I
(] FunimgARW ‘
S 8 00 w_ThrdMotion I i |
(] FunimgARWSF Threshokd

(] FunRaw
[ Masks
(] PicturesForChkNormalization

Threshold

(Mean FD Jenkinson) mean: 0.06294; SD: 0

015 |

Load Subject List

Save Subject List

| QC: Normaization

| Tnreshokd QC Score

l Generate Group Masks ]
r Tnreshokd Coverage l
Motion Reparn I

Threshoid Motion




FEF R tEeeruts & 24T (DPABI) [/ Seed-based Functional Connectivity (DPABI) .

= Select a seed RO In the Starting directory name, select the preprocessed fMRI folder

« Compute correlation between seed BOLD time series and Choose Blank and check Functional Connectivity tab

all voxels/ROls Click Define ROl — select the seed voxel/ROI

* Correlation coefficient-1 Sr <1 Click Sphere, enter X, Y, Z coordinates and radius of seed

o &~ 0 bh =

- Positive (r > 0): same trend Click Run — results saved in Results folder

» Negative (r < 0): opposite trend /

8.06 DPARSEA

* r=0:norelation FC_Funimg S etk Al o e S
= - Advanced Edition
« Output: Z-map (correlation map) File name: zROI1FCMap_sub_001.nii @ ( mamvovenr s 7))
z Fisher’s Z-transformed (correlation values converted for statistical analysis). PR, K
*ROI1 — Refers to Region of Interest 1 (the first seed/ROI you defined). ‘: s T
Jl RO Indices) E: MATLABZDZQDWK\DPABI V7.0 ZBOHDDFASI V7.0 230110V FosaRT] bt A T1 DICOM s NIFTT Crap TY ::m " “:Mv:.c.::,:m
c @ l = Sene ] egrent fw Sagmeni « DARTEL
% ROIT plate Sphere s arce Covanatm Ragesson
X Y = + Mask
Mufigee Lateh 1 mast S 4826-12¢ h
@ + Seed Series
AL a2l e drd 0002 338 g P—— T M 4
(] From Talairach to MNI B = Wny:Suls e Rt S
Cancel - Remove @ e __ " : = G ==
Dosentus iy 10 by Sonel ROny A wws Parnas AR T | . ‘:‘@::;.-mhwmn o D“w.-“-
) CSDN-G JIF/‘JJ / Ceee Pamtw Wnaen kO PFurctonat Sewmen v Sumng Doy famg:  FonPae
Crasdo s 200 Cusiemng ROn Owllrne Ofver e - — vemed [ b e me




et & 2 E LB IE / Statistical Analysis & Multiple Comparison Correction

© DPABI

« Y opobs

DPARSF 4.5

DPABISurf 1.1

Temporal Dynamic Analysis

Quality Control

Standardization

Statistical Analysis

Viewer

Utilities

The R-fMRI Maps Project

0 Statistical Analysis = e
iTwo—SampleT—les! | 1 vl
I Group Images I 2 l Covariate Images I 3 ext Covariates } 4
Remove Add | Remove | Add Remove | Add |
Output
|MaskFile | | 5 4]
[Output Dir | | b .
IPrefix I T2 ] 7 ]D Permutatiqn test (PALM)! Run |
3] Statistical Analysis 1. Select statistical model
2. Select image files for analysis : e.g., ReHo files
One-Sample T-test 3. Select covariate image files : e.g., gray matter volume
Two-Sample T-test
Paired T-test 4. Select non-image covariates : e.g., age
ANCOVA 5. Select group-level mask file : e.g., DPABI BrainMask_05_61x73x61
ANCOVA (Repeated Measures)
Correlation Analysis 6. Set output directory : e.g., /Thome/Alex/Data/Output
e 7. Set output file prefix (default = T2)
8. Choose whether to perform permutation test (via PALM)
9. Click Run to start analysis



% B LLE#H1E / Multiple Comparison Correction : Permutation Test 27

4] Statistical Analysis - a

One-Sample T-test

Q PALM Setting
Group Images Covariate Images Text Covariates
Number of permutations 5000
. Cluster inference Cluster forming threshold (2) 2.3
Seed-based FC analysis: AAL1 (left precentral gyrus)

TFCE FDR Two tasled

Acceleration method
Tall approximation
Gamma approximation g

Negative binomial

Base P Add Réftiove Add Remmove Add LOW rank matrx completion [

- No permutation ',_

Qutput

Mask File

Output Dir  ¢:\Users\81809\Dropbox\Wendy_fMRI\sub1_21\Results\result_

Prefix 1 < 8 Permutation test (PALM) Run >

, S Sanrc Output files:
E] T2_clustere_tstat_fwep.nii Contrast.csv .
[2) T2_clustere_tstat.nii [=) Dependentvolume.nii T tfce tstat.nii — T-value map
T2_elapsed.csv Design.csv - -
[2) 72_sfoe_rstat fwap.ni EACantg s T _tfce_tstat_uncp.nii — uncorrected p-value map
E] T2_tfce_tstat_uncp.nii - - -
[2) T2.sfca satat.nl T tfce tstat_fwep.nii — FWE-corrected p-value map

[2) T2_vox_tstat_fwep.nii
[2) T2_vox_tstat_uncp.nii
[=] T2_vox_tstat.nii



B o u[$R1k / Result Visualization DPAB- Viewer

@ DPABI

DPARSF 5.5

DPABISurf 3.3

DPABIFiber 2.0

DPABINet 1.3

DPABI DICOM Sorter

Dynamic & Stability Analyses

Quality Control

Standardization

Harmonization

Statistical Analysis

Viewer

Utilities

The R-fMRI Maps Project

BrainimageNet

opobs

28
8 00 DPABI_VIEW ]
rain Images
Overlay ol 3 Undenay | ceni ce o - 3z
— Overtay Confiqure
‘ Thrd 4 ‘d P dt Only " - N Chuster = Maore =
Position - - | s
X o H Y| o H 2 0
Cluster v
1o H gl H k| 2 H Cluster
Set Cluster Size
— Montage Save Single Cluster
A s c nge All Clgste_rs
! - g Find Peak in this Cluster
— Gontrol Volume Percentage
o New FDR
100 % | + Y
‘ g GRF
Atias... Structure... AlphaSim
Cluster Report
New Cluster Report

Apply a Mask for Additionally Thresholding




Permutation Test® ! /1 & AI£R1E / Outputs & Visualization of Permutation Test

4. DPABI_VIEW = 0 X
Brain Images
T_fice_tstatnii (C:\.. v | < > .. 0 Underlay ch2ni cheg  v| .| 32
Overlay Configure Visualization steps (DPABI Viewer):
Thrd L] 2l E Load T2_tfce_tstat.nii in Overlay
Position S In Cluster, choose Apply a Mask for
X[ 0[5 yloj5zloc¢E b Additionally Thresholding
131 g8 5 k[ S5|E 16001 1 Select T2_tfce_tstat_fwep.nii as mask
Montage 1400F Set threshold < 0.05 (TFCE-based FWE
A S C correction)
1200
Control = ~
4. Select the additional mask = X

100 % @+ (JY  New

Mask
Atlas... Structure...

Mask File C:\Users\81809\Dropbox\Wendy_fMRI\sub1_21} -

Threshold < ~|| 0.05

Significant frontal association cortex connectivity was
observed from the left precentral gyrus seed.




