RIEXPICARMAERFE 52—

fMRISEHT DS EEH
(2) fMRIT— % DO&EETROEMT
First-level 2§t
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 fMRIEHT Z 158D HAIIC

s BT LEVLRRIEANEHERE

n EERTY A vlidevent-related designh block designh

s BRLEVDRROBABRYASIVTIE?

n RGEBNIRRINGZELZRDSLOSBEAEATEERELZ AL




_fMRIEEHT &35 8 SIS

= event-related design : HFERHEBIOBEMENOEENEE, ThIZHES5BOLD
EELLZETE

o EBEZREDMMRLIELL DULN-FERHME
o FHIOMRZREOLES
o METRIRH NIEITHS

m block design : FifiGBRZHRS - ABEOERZFLHEIEFTESEILLD
FitZ BT

e 170w (X20M UL EDRUVEREZRTE
o MM IOV EHL I EMNZLY
o MEHIBRHEANIZFZTH

| 11 I

event-related designtZ ={ ] block design &£ X




fMRIfEHT 2158 S HIIC

s —BERETIL (GLM)
o HREIRANFTALIUVERBAI. tHRE. HDESHT(ANOVA), HHE5HT(ANCOVA) 7 EDFELIK
o FHNHZRET S,

Y=XB+¢

Y : 88157 —4 (Observed Data)& R4 )L TRIE S Nf-. BRIIODEBDOBOLDEE.,

o X : EtE{THI (Design Matrix)REXRTH A > (WLW\DE[ZEL1=H) ZHFMIZRIBLE-ERETIL, B
BMDEA I/ EmFEEE HRF) hotEond, [B8FK] LLGLFREBEET.

o B: /35 A—FIEME (Bota Weights) [HEFE) (X) BRIRDOT—2(Y) EENLZTSECHATE
i@%ﬁ??’iﬁ (BEE) . COENKZFVNTE. RV EILDEFEEREOREESNRN. LE2E
u o

o &£:BE ErmonETFIXB)TIEHBLENLGEMN Tz, T—2DHEY (/4 XPEE) ,

s BEI2EREORBRBHSBTEZITVET,
o First-level: ERERN (EALR))
e Second-level: #EEERM (FELANJL)
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AT Z R 8 BRI

s —BEREETIL (GLM)

—

WMAN

0

1™

i

Y = B1*X1

+ [32*

+ 32* X2

et

+ residuals...

BOLDIES = RA—41E (A%) x # Y ERF



ILNDT—4 DERRE : flanker task

n K (<or>) M5D2HATLSRIFMARRENS
s &2D - A2DFEB L THROKNDAIZZEET S
» —EHEE  EAEORAEDPROKHNDM EHR L

s F—HEH EEORMEPRORNDAENERLD
8000 or 10000 or

500ms 2000ms 12000 or 14000ms
+ >><>>
/
>>>>> <<< << >><>> <LK > <KL




DA DIEE

s F—BEATE, AROXNOWRERET 5 (RALEFNICE TMHT 5]
LOSHE) BENBDD

s FA—EEHTIE, AN TRNZRS]1 TFRZHEHERT 5] FEORMMBEL
EBZHOoTLD

s —HEHTY, TKNZERD] TARZHERT 5] FORMBREIEEE >TLS

s A—HBAEI—HEHZIESHISHLT, NI S BREOKER(TE
BICEMTZR—TaAVRSRIM] EVWSEZA

s —HEH. FT—HEHOERNEE-HRRETER LT Hevent-related design &
LTHH9I 5

1 ~\ (- )
XMNZER 5 [%mgﬁé]
>><>> YI (ﬁ@’&ﬂﬂ?ﬁ“\ mam | <<<<< J — [Jﬁ@’é‘ﬂﬂr&ﬁﬂ]
\\ﬁﬁﬂ% \Eﬁﬁﬂ%]
\ D) _/




1st-level T CITHO _ &

1st-levelfHT Tld. EEBRSMEBEBOT—45 T, MRETILAEETHIF3AMIVTEL L
5&@%2%&@%?»1&wmur~%%w¥—9a%¥»wrgrmiuaﬁ
1 #1715

O TILT—E01TOLOTHELS

HAE9T5+:D

o RIMEZEHKZ-IMRIT—4

e MRIRF+ UHDITENT—4F 5Lk

o MILF-LMEER (=EFARIAVESRMERETEMN?)

KT BIEHFITLT
o EEBIDITHT—2DLHEND., BLIAHIBEZRINEERT 94/ I 07 MR
o FALABHIERDAA I UJIZEDIVT., Design MatrixZ YERL

e Design Matrixm™ 5, BALDOHLIAV FTRXAFEREL, AV SR MO EESNSET
WICHTIEFLIMBREILDOHAHHEEZTIRT



T8 7T—5 DRER

s REREMER (WD - CAGTER (=817) SR LEOM] TEREIFEPFEHRLE, ZRELE
LD (BEXRBBSMECLORBROY) ZHE

B YU TILT—AR2 TlL, behaviour7 # JLAIZEBROSTDCSVI7AILLEH S

o YU TFILT—42017+)LH Dbehaviour 7+ LA IZIE, p01_runi.csv (ERERSMEOINDIDEDEY L3
COEEOY) Ep0l run2.csv (ERBMEND2DEDE Y a>nOY) Hbd

B YU TILT—R2DOCSVIZIX, stim (RIEDFFEFE) . p-time (REMARTESNI=2L4ZIVYT) o
resp (RERSMBORE) . rtime (RIENEBE-2414I0J) NEFIhTLS

o RIBDIELE : stim 1B X V2E—EEMH. stim 3E X W4EIF—BEH
o EHEEINDIFAZIVJIE, AF v URIKBZOMNE L TRIEAL =5
o EEROJICHZEHET DMNIERICE-TELG DN, CO4EHETREMREHEL TENESI AL

A B | ¢ | o | E
17 stim p-time resp r-time

9! 4 126.5049 2 127.3672

3 2 1405175 2 141.1921

4 1 153.5303 1 153.9817

5 3 167.5425 1 168.2439

6 4 179.5552 2 180.1685

77 2 102 RAT7A 2192 NAN1



Design MatrixM{ERK

10

s SPM* = a1—®Specify 1st-level &7

n Directoryl i 2KRERSMED 7+ LT (SEII01) ZRBIR (BHTHERLEZTHILY)

m Units for designiZSeconds (') %R
= Interscan intervallCTROD##(2.5)% A 5

s Data & DesignZ4 JJ)LY 1) v ¥ L TSubject/Session% B

(4] Batch Editor

File Edit View SPM  BasiclO

& SPM12 (7219): Menu - o X D&l ‘
Module List Current Module: fMRI model specification
Help on: MBI model specification A
Realign (Esti... ~ Slice timing Smooth Director’y
Timi E
A 3 Units for design <=X
Coregister (E... + Normalise (E... ~ Segment ey PRy
. Microtime resclution 16
. Microtime onset 3
Data & Design L=
l Specify 1st-level l Review Facterial design
Basis Functions
. Canenical HRF
Specify 2nd-level Estimate Model derivatives MNo derivatives
Wodel Interactions (Volterra) Do not model [nteractions
Global nermalisation MNone
Results Mas!-&ipg threshold 0z
Explicit mask v
Dynamic Causal Modelling
SPM for functional MRI
Display Check Reg Render... ... v FMRI v -
< >
Toolbox: > PPIs ImCale DICOM Import
Help Utils... v Batch Quit Specify various timing parametsrs needed to construct the design matrix
This includes the units of the design specification and the interscan interval
4
- Alzo, with longs TRs vou may want to shift the regressors so that they are aligned to 3
particular slice. This is effected by changing the microtime resclution and onset.
v

4. Batch Editor - O

File Edit View SPM BasiclO

Ded| b

Module List

Current Module: fMRI model specification

Help on: IMRI model specification

Directory

Timing parameters

. Units for design Seconds

. Interscan interval 23

. Microtime resolution 16

. Microtime onset 8
ta & an

. Subject/Session

.. Scans <X

.. Conditions

.. Multiple conditions

.. Regressors

.. Multiple regressors

G¥MRI_Lecture¥data¥01

New: Subject/Session
Replicate: Subject/Session (1)
Delete: Subject/Session (1)

Specify...

Data & Design

The design matrix defines the experimental design and the nature of hypothesis testing
to be implemented. The design matrix has one row for each scan and one column for
each effect or explanatory variable. (e.g. regressor or stimulus function).

This allows you to build design matrices with separable session—specific partitions. Each

v




Design MatrixM{ERK

o %cznlflw)&:Z)I:runﬂ:&oéswar?ﬁ‘“’)(.nii77'f)lz€"§”<f§ﬁ (PYFITETNED &
= C

e SPMTIL. 4aDNITI (12® .ni Z7AILIZCETOEEA /R 2a—LHREENTLS) ZHINE
LTH,. HAIFRMIT7Z7A4ILDEETY,

o 1st-level i TlL. T D4AD 7T 7 A4 JL ZGUIDfilter TRB L. xoxnii, 1. xxx.nii,2...M & 5 [Z KBRS
BAEMIRAEX v ELTGLMIZAALET,

- 1:300 (HADRF v UL Y ZLY)
- AREEIEsubl 148X F ¥

[#] Scans — O >
Dir G¥MRI Lecture¥data¥01¥rund

g G¥MRI Lecture¥data¥01 ¥run? w
Eray G ¥R Lecture¥data¥01 ¥run? w

Drive |3 W == rrunl EFT 3353 20240812131315 .
swarrun! _EPL333_20240912131315.8
*| lewarrun! EPL333_20240812131315 ¢
swarrun! _EPL333_20240212131319.2
swarrun! _EPL333_20240212131319.28
swarrun! _EPLL333_20240312131319.2
swarrun! _EPL333_20240912131315.
swarrun! _EPL333_20240912131315.
swarrun! _EFL333_20240912131315.21
swarrun! _EPL333_20240912131319.0 .

W < >

2| Ed| R Done | Filter _Reset swar¥
Frames [1234567891011 1213 1415 1¢

Selected 0/[1-_] files (Initial selection)

L



Design MatrixD{ERL

m ConditionsZXTILY ) v F1=1EY 1) v LTNew: ConditionZFRUEHA HiEZEH

‘4 Batch Editor - O X
File Edit View SPM BasiclO k]

Ded| P
Module List Current Module: fMRI model specification
. Microtime resolution 16 A
. Microtime onset 8
Data & Design
. Subject/Session
.. Scans 148 files

... Condition

... Name <{=X
... Onsets <-X

. ... Durations <-X
... Time Modulation No Time Modulation

. ... Parametric Modulations

... Orthogonalise modulations Yes

... Condition v
Current Item: Conditions

New: Condition A
Replicate: Condition (1)

Replicate: Condition (2)

Delete: Condition (1)

Delete: Condition (2) v

< > Specify..

Conditions ~
You are allowed to combine both ewvent— and epoch-related responses in the same
model and/or regressor.

Any number of condition (event or epoch) types can be specified. Epoch and
event-related responses are modeled in exactly the same way by specifying their onsets

[in terms of onset times] and their durations. Events are specified with a duration of 0. v




Design MatrixM{ERK

13

Conditions@®NamelZ—¥&ET -1y a Y
Onsets[ZZrun1D—E

R—X FFHELWLY)

Durations: KEMEREEM (28) &

1Aty bZEIRT (1264

TE#S (125

1) AJ

B#%%&X9 /B (congruent 172 &) 2 AH
) AN (T8 T—2 DCSVhH

HaOF—&

ConditionsZ B U R T, Replicate: Condition(1) Z B AR IEFEMIZERL L =ConditionDERMNT=

HDT,
BOEWZERT S

[4\] Batch Editor

File Edit View SPM  BasiclO

ZhdDNameZincongruent_1[Z, Onsets’érumd)T ME 1T

4\ Batch Editor

File Edit View SPM BasiclO

el b

= =

Module List

Gurrent Module: fMRI model specification

RL model

1
1
1

. Microtime onset g

Data & Design

. Subject/Session
.. Scans 148 files
.. Conditions
.. Condition
Mame congruent_1
12x1 douhble

.. Durations

.. Time Modulation

.. Parametric Modulations

.. Qrthogonalise modulations es
. Multiple corditions

121 double
No Time Modulation

Regressors

Gurrent Item: Onsets

405173
33.3303
925674

2316047

266259

Specify...

Specify a vector of onset times for this condition type
Real numbers are entered.
An X—hy-1 array must be entered.

Module List -

Current Module: fMRI model specification

TA Y Hzgﬁ L T2{@

fVRI model specifica )

.. Name congruent_1
.. Onsets 12x1 double
.. Durations 12x1 double

.. Time Modulation
.. Parametric Modulations

No Time Modulation

... Orthogonalise modulations Yes
.. Condition
.. Name incongruent_1

Onsets

12x1 double
12x1 double
No Time Modulation

.. .. Durations
.. Time Modulation
.. Parametric Modulations
. Orthogonalise modulations Yes
Multple conditions

cunenQ Item: Onsets

217.5934

< >

Onsets

Real numbers are entered.

Specify..

Specify a vector of onset times for this condition type.

An X-by-1 array must be entered.
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14

m Data & DesignZ®#IR L. Replicate
Subject/Session(1) Trun2FH®D

Session% {ERk
m ScanZrun2® 3L DIZEH

s ConditionZ#&%k L Tcongruent_2,
incongruent 2% ETNENERT S

s Onsetst ENEhrun2d L DZEAT N
n RfT

File Edit View SPM BasiclO
DM P

Module List

Gurrent Module: fMRI model specification

GHEMRI Lecture¥data¥0l

Units for design Seconds
Interscan interval 2a
Microtime resolution 16
Microtime onset 3
Subject/ Session
. Scans 148 fileg
. Conditions
Gondition
MNarme congruent_1
Onsets 121 double
Durations 1231 double

Tims Modulation
Parametric Modulations
Orthogonalise modulations Yes

MNe Time hModulation

Help on: IVIRL model specification ~
Directory
Timing paramaters

... Condition b

Gurrent Item: Data & Design

Replicate: Subject/Session (1)
Replicate: Subject/Session (2)
Delete: Subject/Session (1)
Delete: Subject/Session (2)

New: Subject/Session ~

= T Specify..

The degign matrix defines the experimental design and the nature of hypothesis testing to he
implemented.  The design matrix has one row for each scan and one column for each effect
or explanatory variable. (& g regressor or stimulus function)

This allows wou to build design matrices with separable session—specific partitions. Each
partition may be the same (in which case it is only necessary to specify it once) or different.
Responses can be either event— or epoch related, where the latter model involves prolonged  «

|4\ Batch Editor

File Edit View
==
Module List

SPM

BasiclO

GCurrent Module: fMRI model specification

. Mame
. Onsets
.. Durations
. Time Modulation
. Parametric Modulations
... Orthogonalise modulations
... Condition
. Mame
. Onsets
.. Durations
. Time Modulation
. Parametric Modulations
... Orthogonalise modulations
. Multiple conditions
. Regressors
. Multiple regressors
.. Hish—pass filter
. Subject/Session
.. Scans
.. Conditions
.. Condition
. Mame
. Onsets
.. Durations
. Time Modulation
. Parametric Modulations
. Orthogonalise modulations
... Condition
. Mame

.. Durations
. Time Modulation
. Parametric Modulations
... Orthogonalise modulations
. Multiple conditions
. Regressors

. bultiple regressors
LIl £l+

congruent_ 1 A

12:1 double

12:x1 douhle
Mo Time Medulation

Yes

incongrusnt_1

12x1 double

12x1 douhble

MNo Time Modulation

Yes

123

143 files

congrusnt_2
12:1 double
12x1 douhle
MNo Time Modulation

Yes
incongrusnt_2
1 double
12x1 douhle
Mo Time Modulation

Yes

Current Item: Onsets

331618
881983
1022122
1272372
141 2492

1RR 2210




Design MatrixD{ERL

52 T 3 hiEDesign Matrix hA{ERK &
nNEREShS

MEEIZEFR (RS54 AES)

BICEEREHSH (FDtDERZEM
LTLWhIFHEICIER B)

AllErunZ EDFEHRLZEBSIED
BEWCKHPFEZMYKRST-HNDE
o EEF

Batcht &fFEL & D

01D 7 # JLAIZSPM.mat& LY> 2

ZFAILHKEREShTWSDTHEREL
TEZS

images

Statistical analysis: Design

incongruent, *bf(1)

Sn(1) congruent, *bit1)
Sn(2) congruent,"bf{1)
Sn(2) inmngruemz’nfm)

paramelers

Sn{1) constant

Sn(2) constant

parameter estmabiity

.._EPI1_333_20240912131315_301.nii,1
.EP1_333_20240912131315_301.nii,11
.EP1_333_20240912131315_301.nii,21
.EP1_333_20240912131315_301.nii 31
.EP1_333_20240912131315_301.nii 41
..EP1_333_20240912131315_301.nii 51
..EP1_333_20240912131315_301.nii 61
.EP1_333_20240912131315_301.nii,71
..EP1_333_20240912131315_301.nii 81
.EP1_333_20240912131315_301.nii,91
..PI_333_20240912131315_301.ni,101
.P1_333_20240912131315_301.nii,111
.Pl_333_20240912131315_301.ni,121
.PI_333_20240912131315_301.nii,131

.P1_333_20240912131315_301.nii,141
.._EPI1_333_20240912131315_201.nii,3
..EP1_333_20240912131315_201.nii 13
..EP1_333_20240912131315_201.nii 23
..EP1_333_20240912131315_201.nii 33
.EP1_333_20240912131315_201.nii 43
..EP1_333_20240912131315_201.nii 53
..EP1_333_20240912131315_201.nii 63
..EPI_333_20240912131315_201.nii,73
..EP1_333_20240912131315_201.nii 83
..EP1_333_20240912131315_201.nii 93
..P1_333_20240912131315_201.nii,103
..PI_333_20240912131315_201.nii,113
.P1_333_20240912131315_201.nii,123
..P1_333_20240912131315_201.nii,133

.PI_333_20240912131315_201.nii,148

(gray — /3 not uniquely specified)

Design description...

Basis functions : hrf
Number of sessions : 2
Trials per session : 2 2
Interscan interval : 2.50 {s}
High pass Filter : [min] Cutoff: 128 {s}
Global calculation : mean voxel value
Grand mean scaling : session specific
Global normalisation : None

15




1st-level f&#T

s RIZ, BESKERT—FICESNT, ETLOEERFOEEOEREZRIRIE (&
) ZHEETILENHD

g SPMODMenu™) 1 > FohH b Estimate Z &1
m Select SPM.matTO017 # L [ZH K S /=SPM.mat % #1iR
s ETLTDoneZ&ED (BatchtBEBELTHE D) oo I

File Edit View SPM  BasiclO

D d|
2] SOM12 (7219): Menu - o x Module List Current Module: Model estimation
Help on: Model estimation ~
- S Mmat
Realign (Esti... ~ Slice timing Smooth Wirite residuals
hethod
Coregister (E... v Normalise (E... - Segment . Classical
Specify 1st-level Review
Specify 2nd-level I Estimate I
Results &
Current Ttem: Select SPM mat
i , G ¥R Lecture¥data¥01 ¥ SPMmat "
Dynamic Causal Modelling
SPM for functional MRI v
Display Check Reg Render... ... v FMRI v ’
W Specify.
Toolbox: i PPIs ImCalc DICOM Import
at ~
Help |Utils... v Batch Quit Select the SPhMmat file that contains the design specification.
The directory containing this file is known as the input directorny.
W




1st-level 1

BT

17

s ETILHELLEDNIX. Menub SResults Z IR
n HETEHIE D > -SPM.mat % ER
m Contrast Manager®’ Bl 5« C CTHEL-LWEHERTE

m Define new contrastZ 9 .o -

;
\| Realign (Esti... v]{ir‘ Shee iming
/]

Coregister (E... < Nomaiise (E... ~|

Specify 1st-level

= - o - =l
Specify 2nd-level

| Dynamic Causal Modelling '
e

? Er—
:\ e mose
O ChEE T

=l

Selected 0 contrasts.




1st-level 4T 18

m define contrast™ 1 > Ko ®MnamelZ lnc-Con] &
AN

o ZHIIbhMINIXZATEHLL
m typeldt-contrastDEE T
m contrastflic [-11-11] ZAH L TSubmitZ#d

e Beta(incongruent) — Beta(congruent) > 0

e [-1* Beta(congruent 1) +1*Beta(incongruent_1)] —[1*
Beta(congruent_2) +1*Beta(incongruent 2) ]>0

= contrast(s)DEJT S I7HWERLI=-EYDIERIZHE -
TWAMHER L TOKZ#HT

i

LI

[

[(25] BRHRAXFMZERT 5007

r @hl&mTR%TﬂTMR%T%&mW\@ TEHEE LTETILIZEREINET, LT
Mo T, EREIIRIREHLUNDED. TLHEHBEARA—XT7A4 VFHDEHEICHELET,



1St'|eve| 1%1;? : ( Select contrasts... | 19
B

m contrast managerlZ{ERELF=a > FS X b i —
MEBERINEDTENEZRBIRLI-KET —
Done —_

m Stats:Results V1 > FOTLUTZEIRLT =
L _ I

Define new contrast.. | Reset | Dore | ——

= apply masking [ none%&ESR | |

m p value adjustment to control (I & Y $HA T |Fomremser | Bl U
none E ig,s: apply masking | none contrast{ |mage| atlas l

= threshold {T or p value}lZT 7+ JL b D -
0.001 s

s FWERZELBHIEENTZEEZIZONS,
Z DiFEthreshold(0.05 —_—_— B

apply masking none

| *ﬁIE 7’; L ‘imﬂj j] 75§J: 7b§6 75§E£1§Hj -'E, J:]b§6 threshold {T or p value}




1st-level 4T

Inc-Con

s EATOREEIOEZESHAHA

=¥ (% _

m 0174 LA IZcon_THRE
B.niMEFH I TS &% 3
BEELTHL i

s LULEZRBREMEARTRY
R

SPM{TZBO}

contrast

1 2 3 4 5 [}
Design matrix
Statistics: p-values adjusted for search volume
set-level cluster-level peak-level
“ AR mm mm mm
P ¢ pFWE—mrr qFDR—corr E pum:orr pFWE—ourr q‘FDR—corr E uncom
0.000 21 0.237 0.823 150 0.039 0.463 0.990 3.97 3.91 0.000 -58 -4 10
0.872 0.990 3.58  3.54  0.000 -50 -2 -8
0.994 0.990 3.24  3.21  0.001 -56 4 4
0.809 0.892 44 0.239 0.561 0.990 3.88 3.83 0.000 58 -32 48
0.980 0.892 11 0.567 0.563 0.990 3.88 3.83 0.000 36 -16 -24
0.809 0.892 44 0.239 0.731  0.990 3.73 3.68 0.000 8 30 34
0.904 0.892 29 0.339 0.932 0.990 3.49 3.45 0.000 60 -22 -2
0.915 0.892 27 0.356 0.954 0.990 3.44 3.40 0.000 56 12 26
0.983 0.892 10 0.587 0.980 0.990 3.35 3.31 0.000 56 12 4
0.930 0.892 24 0.385 0.985 0.990 3.32 3.29 0.001 -30 24 -2
0.996 0.892 3 0.788 0.987 0.990 3.31 3.27 0.001 -56 4 30
0.993 0.892 5 0.715 0.991  0.990 3.27 3.24 0.001 -40 14 6
0.994 0.892 4 0.749 0.995 0.990 3.24 3.20 0.001 30 14 4
0.996 0.892 3 0.788 0.996 0.990 3.22 3.19 0.001 62 -6 4
0.996 0.892 3 0.788 0.997 0.990 3.20 3.17  0.001 30 -10 8
0.989 0.892 7 0.657 0.997 0.990 3.19 3.16 0.001 24 4 -10
0.998 0.892 1 0.892 0.997 0.990 3.18 3.15 0.001 -62 -12 40
0.985 0.892 9 0.609 0.998 0.990 3.16 3.13 0.001 4 -4 50
0.998 0.892 1 0.892 0.998 0.990 3.16 3.13  0.001 30 -6 12
0.998 0.892 1 0.892 0.999 0.990 3.14 3.11 0.001 -34 0 8
0.996 0.892 3 0.788 0.999 0.990 3.14 3.11 0.001 -54 -30 56
0.998 0.892 1 0.892 0.999 0.990 3.12 3.09 0.001 -4 36 34
0.998 0.892 1 0.892 0.999 0.990 3.12 3.09 0.001 48 18 -18
fable shows 3 local maxima more than 8.0mm apart

Height threshold: T=13.12, p =0.001 (0.999)
Extent threshold: k = 0 voxels

Expected voxels per cluster, <k> = 34.198
Expected number of clusters, <c> = 6.92
FWEp: 4,667, FDRp: Inf, FWEc: Inf, FDRc: Inf

Degrees of freedom =[1.0, 280.0]

FWHM = 14.0 14.0 12.1 mm mm mm; 7.0 7.0 6.0 {voxels}
Volume: 1585776 = 198222 voxels = 622.6 resels
Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 296.08 voxels)

20




1st-level BHTHS R

1
m 2
m 3

. Glass brain
. Design matrix
. Table

Inc-Con
L] "
ey . - - contrast
L L
~
|
- SPM{T ¢}
-
Wt
12 3 4 5 6
Design matrix
Statistics: p-values adjusted for search volume
set-level cluster-level peak-level
I AR mm mm mm
p ¢ pFWE—mrr qFDR—CDIT E pLIHCDIT PFWE—WU qFDR—COH E uncom
0.000 21 0.237 0.823 150 0.039 0.463 0.990 3.97 3.91 0.000 -58 -4 10
0.872  0.930 3.58 3.54 0.000 -50 -2 -8
0.994  0.990  3.24  3.21  0.001 -56 4 4
0.809 0.892 44  0.239 0.561 0.990 3.88 3.83  0.000 58 -32 48
0.980 0.892 11  0.567 0.563 0.990 3.88 3.83  0.000 36 -16 -24
0.809 0.892 44  0.239 0.731 0.990 3.73 3.68  0.000 8 30 34
0.904 0.892 23  0.339 0.932 0.990 3.49 3.45 0.000 60 -22 -2
0.915 0.892 27  0.356 0.954 0.990 3.44 3.40  0.000 56 12 26
0.983 0.892 10  0.587 0.980 0.990 3.35 3.31  0.000 56 12 4
0.930 0.892 24  0.385 0.985 0.990 3.32 3.29 0.001 -30 24 -2
0.996 0.892 3 0.788 0.987 0.990 3.31 3.27 0.001 -56 4 30
0.993 0.892 5 0.715 0.991 0.990 3.27 3.24 0.001 -40 14 6
0.994 0.892 4 0.749 0.995 0.990 3.24 3.20 0.001 30 14 4
0.996 0.892 3 0.788 0.996 0.990 3.22 3.19  0.001 62 -6 4
0.996 0.892 3 0.788 0.997 0.990 3.20 3.17 0.001 30 -10 8
0.989 0.892 7 0.657 0.997 0.990 3.19 3.16 0.001 24 4 -10
0.998 0.892 1 0.892 0.997 0.990 3.18 3.15 0.001 -62 -12 40
0.985 0.892 9 0.609 0.998 0.990 3.16 3.13  0.001 4 -4 50
0.998 0.892 1 0.892 0.998 0.990 3.16 3.13  0.001 30 -6 12
0.998 0.892 1 0.892 0.999 0.990 3.14 3.11 0.001 -34 0 8
0.996 0.892 3 0.788 0.999 0.990 3.14 3.11 0.001 -54 -30 56
0.998 0.892 1 0.892 0.999 0.990 3.12 3.09 0.001 -4 36 34
0.998 0.892 1 0.892 0.999 0.990 3.12 3.09 0.001 48 18 -18
fable shows 3 local maxima more than 8.0mm apart

Height threshold: T = 3.12, p =0.001 (0.999)

Extent threshold: k = 0 voxels

Expected voxels per cluster, <k» = 34.198

Expected number of clusters, <c>= 692

FWEp: 4.667, FDRp: Inf, FWEC: Inf, FDRe: Inf

Degrees of freedom = 1.0, 280.0]

FWHM = 14.014.0 12.1 mm mm mm; 7.0 7.0 6.0 {voxels}
Volume: 1585776 = 198222 voxels = 622.6 resels
Voxel size: 2.0 2.0 2.0 mm mm mm; (resel = 296.08 voxels)
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m 1. Glass brain

o nIIEBNZE 3 DDFE (AA b R-FHEsagittal view - ;
1&675\ ib R =¥ mcoronal view - _Lh 5 B 7-Fmaxial view) b

Q ?: l./ 7!-_ _.E) O) .-C % %) -

o _MEMELTHY')vYY Z# L T goto global maximum” %1% —
ASAERLBIVEFHZRUEEEATCIENTE S,

= AIMRIE : BEEER (TEEEZRPMNITYTL—b) LI e e
ELTHRRL., EHHRLOBFENMEEZHERET 510, B e

& SPM12 (7771): SPM{T}: Results - O X 4 Select image for rendering on - O X
Design Contrasts Atias > Dir C:\Users\dingy\MATLAB\toolbox\spm12\canonical
Up C:\Users\dingy\MATLAB\toolbox\spm12\canonical v
Prev C:\Users\dingy\MATLAB\toolbox\spm12\canonical ~
Drive (- ~ |aal.img,1 2

avg152PD.nii, 1
~1 lavg152T1.nii,1
avg152T2.nii,1

» avg305T1 nii, 1
brodmann.img, 1

ch2.img,1
ch2bet.img,

wholebran | egenvarate|  CVA | plot \

current cluster ‘ multivanate Bayes | overlays. ~

small volume ‘ BMS ‘ p-value | Uyedays o o

: ectio 2| Ed ] Done | Filter _Reset N
Hemodynamics ‘ THONTAgE Frames 1

a 5 5 render Selected 1/[1-1] file. (Added 1/1 file.)
-l el i seclors Z:\Users\dingy\MATLAB\toolbox\spm12\canonicasingle_subj_T1.ni,1 |  ~

¥
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m 3. Table

o mmmmmmiEEDpeaké iE>TWWBRIEILD
MNIEEE, HIZ(E-44 -702 ThHNILX, x=-44y
==70,2=2 %Y o Prye.cor : Family-wise error

Statistics:
set-level

-values adjusted for search volume

cluster-level peak-level

p T 7 mm mm mm
(FWE) ‘— J: é 2 Ettiﬁ*ﬁEf&@ P{IE P ¢ Pewe-cor  IrDR-cor £ Puncor Pewe-cor  YrDR.cor ( E}
= 3 X 0.000 21 0.237 0.823 150 0.039 0.463 0.990 3.97 3.91 -58 -4 10
& 0.872 0.990 3.58 1.54 ( -50 -2 -8
Py . ( ) - J: %) E 0.984  0.990  3.24  3.21  0.00 -56 4 4
PFDR-COI’F ' False dlscovery rate FDR " =24 0.809 0.892 44 0.239 0.561 0.990 3.88 3.83 0.000 58 -32 48
L / 0.980 0.892 11 0.567 0.563 0.990 3.88 3.83 0.000 36 -16 -24
tt$ﬁ*ﬁ |E 1&0)P1|E 0.809 0.892 44 0.239 0.731 0.990 3.73 3.68 0.000 8 30 34
0.904 0.892 29 0.339 0.932 0.990 3.49 3.45 0.000 60 -22 -2
- 0.915 0.892 27 0.356 0.954 0.990 3.44 3.40 0.000 56 12 26
) T 7 \7 t)[,O)TﬂE 0.983 0.892 10 0.587  0.980 0.990 3.35 3.31  0.000 56 12 4
0.930 0.892 24  0.385 0.985 0.990 3.32 3.29 0.001 -30 24 -2
0.996 0.892 3 0.788 0.987 0.990 3.31 3.27 0.001 -56 4 30
. - l,js -
® Z . Tﬁﬁ Ezﬁﬁlsa*ﬁ L/T: %@Cluster-leve' 0.993 0.892 5 0.715 0.991  0.990 3.27 3.24 0.001 40 14 6
0.994 0.892 4 0.749 0.995 0.990 3.24 3.20 0.001 30 14 4
_ o * _ 0.996 0.892 3 0.788 0.996 0.990 3.22 3.19 0.001 62 -6 4
. z _@ﬁ% T"d"’ 0.996 0.892 3 0.788 0.997 0.990 3.20 3.17 0.001 30 -10 8
® k_E ) 7 7 9 é (l \7 t)bﬂ&) %l v 0.989 0.892 7 0.657 0.997 0.990 3.19 3.16 0.001 24 4 -10
0.998 0.892 1 0.892 0.997 0.990 3.18 3.15 0.001 -62 -12 40
0.985 0.892 9 0.609 0.998 0.990 3.16 3.13 0.001 4 -4 50
0.998 0.892 1 0.892 0.998 0.990 3.16 3.13 0.001 30 -6 12
0.998 0.892 1 0.892 0.999 0.990 3.14 3.11 0.001 -3¢ 0 8
0.996 0.892 3 0.788 0.999 0.990 3.14 3.11 0.001 -54 -30 56
0.998 0.892 1 0.892 0.999 0.990 3.12 3.09 0.001 -4 36 34
0.998 0.892 1 0.892 0.999 0.990 3. 3.09 0.001 48 18 -18
table shows 3 local maxima more than 8.0mm apart
Height threshold: T = 3.12, p =0.001 (0.998) Degrees of freedom =[1.0, 280.0]
Extent threshold: k = 0 voxels FWHM = 14.0 14.0 12.1 mm mm mm; 7.0 7.0 6.0 {voxels}
Expected voxels per cluster, <k> = 34.198 Volume: 1585776 = 198222 voxels = 622 6 resels
Expected number of clusters, <c>= 6.92 Woxel size: 2.0 2.0 2.0 mm mm mm; {resel = 296.08 voxels)

FWEp: 4.667, FDRp: Inf, FWEc: Inf, FDRc: Inf
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m 3. Table
e FWEc, FDRc: Cluster levellZ & 5 Z ELLERFHIE £
EROEFEEFDSbRELINEIVNVITRAIDEKRY
'hy - T”’ O) & -t'_) EX J L 7 ? A O) n t Statistics: p-values adjusted for search volume
sle > N k3
)[/’!ﬁzo FWEc: 265—6 %*L‘j:\ 265, \7 ‘t’)[,l},lJ:ﬁ% set-level cluster-level : peak-level = e
— > ¢ pFWE—mrr qFDR—corr E puncorr pFWE—mrr qFDR—corr E uncoem
9T:7 7Z9 b\FWEa)*ﬁIE-Gﬁ% (p < 0-05) -ts 0.000 21 0.237 0.823 150 0.039 0.463 0.990 3.97 3.91 0.000 -58 -4 10
HH_EZTZTRLTWS, INfThHNIE, EALGTKE saos osm w oams e Lhe EogEm s b
SN SRAZFTHFWEHERIZEEIZIEGE 5L 0805 08s2 44 0230 0791 0990 373 368 0000 s 30 a4
0.904 0.892 29 0.339 0.932 0.990 3.49 3.45 0.000 60 -22 -2
FDR ¥ Rl%k. 0io83 0892 10 0287 080 099 335 331 o000 56 12 4
0.930 0.892 24 0.385 0.985 0.990 3.32 3.29 0.001 -30 24 -2
e Height threshold: E&E L1=;FBDEE (MEHED 0003 0892 5  0.7115  0.991 0.950 327 324 0001 40 14 ¢
— 0.994 0.892 4 0.749 0.985 0.990 3.24 3.20 0.001 30 14 4
REI) ORFREETRT, 0ose 08e2 3 0788 0997 0990 320 317 o001 30 -10 8
_ e - " . 0.989 0.892 7 0.8657 0.997 0.990 3.19 3.16 0.001 24 4 -10
e Extentthreshold: ERELT=RU EILE (EHY) 0ioes 08s2 5 0.60s 0998 099 316 313 o001 4 -& 50
0.998 0.892 1 0.892 0.998 0.990 3.16 3.13 0.001 30 -6 12
DREIHE & £ DPE, R B S
0.998 0.892 1 0.892 0.999 0.990 3.12 3.09 0.001 -4 36 34
o FWEp, FDRp: Peak levell=& 5 ZELEAMERDT R By TN O o il

EDRIE,

Height threshold: T = 3.12, p =0.001 (0.998)

Extent threshold: k = 0 voxels
Expected voxels per cluster, <k> = 34.198
Expected number of clusters, <c>= 6.92

FWEp: 4.667, FDRp: Inf, FWEc: Inf, FDRc: Inf

Degrees of freedom =[1.0, 280.0]

FWHM = 14.0 14.0 12.1 mm mm mm; 7.0 7.0 6.0 {voxels}
Wolume: 1585776 = 198222 voxels = 622.6 resels
Woxel size: 2.0 2.0 2.0 mm mm mm; {resel = 296.08 voxels)
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N ?2%&15? L1=5EE) (THEHE) Zniftio+—< v FTRE
SPMEAA DY T FERNT. BRIETE - EBEMT - BET
SHEEITWEICTES,

B TRIDOELSICHRBEZRTRLANS, EF94 > FYD[save...]» e
T#0)9035%&. WI2DhDFTL3UhBihsd, aomont st
Thresholded SPM%ERT 5 &, THREHED3IRITTT v THREF el vhe_| r—
—6360 Outputfile namel:ﬁ#ﬂ%d)&ﬁﬂ{—lﬁj‘é&s LS [ rresholded SPM

all clusters (binary)

Current folderlzt—J&h 5, x= mmy= 4w z= oo |4
) | . >
fEMAHI : MRIcroGL T a8k > 2025fMRIAnalysisWorkShop > 1st-level

m  All clusters(binary)#:®8iR9 5L, BMELYRZTLTEDRS & - ’ mwam w5 b4x
LE, BMEDARY ZILZODIEICLE: (DFEYZ{EEsh & ot S S
T:) V0|umeb‘~ﬁﬁ é né ° Current CIusterEE,S( t %R L, T: 7 w RPV.:;a ;0;5:’08:’11 10;55 NIl 774 )l . ::53; KB
;2 RADAHEEATE. ZfElEEShizvolumeZ R EFETHEMNT S0 = i
o > maskaii 2025/08/11 1055 NIl 774 )L 580 KB

,,,,,

multivanate Bayes | overlays...

cigenvariate |  CVA | plot |

BMS | p-value | save...

S5 con_0007.nii 2025/08/11 10:56 NIl 774 )l 2,317 KB

\;_: beta_0006.nii 2025/08/11 10:55 NI 774 )l 2317 KB

= All clusters(n-ary)ZR&iRF D&, FIVSRAFITRGLHEZEFY & vem ot ST e
fF1Ff=volumeM&ERE =5 (ZOperculumH¥1 T, Hinsulah’2  beta ooaw 0250811 1055 N7 27K

S~ beta_0002.nii 2025/08/11 10:55 NI 774 ) 2,317 KB

e
(- S o 4% beta 0001.nii 2025/08/11 1055 NIl 774 )l 2317KB
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