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W R AR T B PR B4R MICA AR I 5%, W HRS DS =5 “ A A
BORFE R, T IRERAT I D e S AR o SR JE HAES BAE 15 “AERIR 7. W R A48 T A
AT R AR W SOR SR AN D RE, TS B EE N ARG T R MICA A
AL A FH (R S0V OS], 5 A% S Zhang, H., Zuo, X.-N., Ma, S.-Y., Zang, V.-F.,
Milham, M.P., Zhu, C.~Z., 2010. Subject order—independent group ICA (SOI-GICA) for

functional MRI data analysis. Neuroimage. 51(4), 1414-1424.

AT W NAEALIRIT Ay 7R 0 “TFRE S B, A MICA FRAF & HAT
SOI-GICA AR RETS 5t B Mo FEFE TR = “HAT BB £ oh, WA T
MICA A H M A AR TG At A RIS AT ST . FES DU “Beih sl o, AT
MICA B AR LML R, R DR, ST 10 “AEHI0R” $2405 T MICA Kt
AP TSP B SN IR VEAE T S0 T REAN D BRI P40 U0 SCRY A
RIS “Ps” U Be T MICA BRATALI R &Ml LL R i g i, DL S & i e /N
ik .

AR SRS RO BIT T A ] MICA B EL AL P EMRT Hedls , 75 51 HI MTCA B E fR A R 5732 SOT-GICA
W)U CRik: Zhang, H., Zuo, X.-N., Ma, S.-Y., Zang, Y.-F., Milham, M. P., Zhu, C.-Z.,
2010. Subject order—independent group ICA (SOI-GICA) for functional MRI data
analysis. Neuroimage. 51(4), 1414-1424. W oE 5 H O ® o ow

http://www. nitrc. org/projects/cogicat/.
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IBAT 55523 #1 (Independent Component Analysis, ICA) & —F#dEIKz) (data—driven)
20t (multivariate analysis) J5vk, JoRAARMMRBCRISEEIRANN, fEIRATICEEE 4
IETE LA R AR BB M A T LAY (Generalized Linear Model) i
TP OL R, TCA $24E T —FhaT e p 248 F B, A b CLM ALY 2 (5 5, ki
BN E R A E BRI E DRI Z B (functional Magnetic
Resonance Imaging , fMRI) HIHFZRASLL 32 M.

HU TCA WFFUAE A MAZK S EMRT Bdli A b o AMAIKSE TCA AT AEAE R AEA AR ]
NI A E, A IR U AL o3 AT TF BOX S A e . EF XX e ) i, T 58T A R 25 R AL K
ICA 5y, Horp W PLigmta) fiEB:H) (temporally concatenated) 2 ICA VAN A &)
(Calhoun et al., 2001; Beckmann et al., 2005).

o] ) SO 20 TCA R P Al A AH R B 2 i) ey, K A A £MRT s
Fo SR () 4B B H X B AR AT TCA. X T — iy £MRT S5, g dew ek (i
30 M, BEAAR 200 ANIFTAL R SEREE L 6000 AN D, T FRATTHTANA v 98 U
SEAT BRI CAFA B, CPU B U5AT B, DRI, 38 5 75 248 ] 3= 1853 70t (Principal Component
Analysis, PCA) RHATHEEFRAE, IF H—RBCRAMB =20 E i 2 0SS, e
Ja R TCA M A3 BN sy fa » v LCR B A BNy, VRSB Z B BER LK
NAKGevt . H Rifa 308 8 v H i GIFT 44 (http://icatb. sourceforge. net, Calhoun
et al., 2001) —MefliH =D IRERRLE: S0 A MR FRAE, 55 20 Nl A A s
I MEFL M A NG AT e, B 0 WK 5 20 B ot 4 O el kAT B S — IR
4k

JE 8 ICA SR AR e ARG EE M AL ] TCA &5 RBEATA 70 My, sl R b 2 8 el % ok
ARSI T, B “ DIREM 8 IEF T (Jafri et al., 2007), IXEE5pHT 45 RIBAF
FEAR S, T HT e BLRGE BB PH L BB B PR A 2R (B 1o il R Al sk Iy 3 s 4
AFEEE, & MICA AR HKZ —.

Three-stage PCA
Subject 1 Iststage PCA e .
on individual data Variability propagation in
e concatenate reduced
SEbiEEE individual data

2nd stage PCA mﬁ Individua @
on sub-group data data IC [C
concatenate reduced '
sub-group data
Change subject 3rd stage PCA
feedi“g order on whole data

SCO: subject concatenation order  IV: initial value

BR: back-reconstruction GA: group analysis




B 1. et ) RO RZ A AL TCA 23H 32 B sy AN BE LA 4a (B Al BE AL 3% 5 i = AR ANRUE
Mgk, I HAE M)A D B AT 18

MICA # 4L (MICA version betal.2) J&XF SOI-GICA ByAMISLIN, A4l ICA Jrikhe
7 {5 Rl N FH 7 ) BEREE T IR AL 1 53 BT R AR B o A4 3 6 R A AT S N RN B AL
WAHIGRME, 1847 2 R4 ICA, HEE T ERB LT 2 IR TCA Aoy 2 (R IR R DG &R, )
BN BEAT V1) oy e R S5 . RN, MICA A ik B i M) AS [ i 23 AT HEFE
FEnT T — R Ao Pk R A AR B SR P 75 oy 3 — 20 X 4y Pk . ik MICA
AL A LA (0 45 BT AL, R e e AT IS S50 T
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1. Bt

FEASEETEH P SIS . ORISR A 507

2. SEHL.

1)

2)

®

EEH ) RESHECE: 11 MATLAB 1) Guide 70T figure, JECERAM:, 4w

A, S 3

BT O SR O S BRI TAL BE . R ALRELE . BT s A
KPR B O SRR . e RHE . e Gt

TFEE R

TRALER: A5TF s %, TR e
Mask, 5341455

Hymbsede:. MEEPEPCARF4E

JEAT B I K IREL

F FEAR G

=)
T ‘

HnEdE: 1~20 8l 7 4IPCARF4E

LS5 S P A € G Eilli )5 i
ITBRISHE RN, IFFH 2 RISy

BEKLAIE

TS50 : Fast ICAJT V8% Infomax

o Gevt s MRS TS, 3R
B, TR brdEZIE

AMERIP A ICART R K o F 2
A BELEI ARG SRAT AN AR (1 5 53

JRII A s AR B e B Z 23 e AT B

3)

Kl 2. BRAHRREHE

B F WA REE

a) BB ENZR ICA Pt tt: 25 ICA 3B 2 A1y, AT 2 61
MR AZEOTHATZ 4R EHT (Multidimensional scaling analysis) 7
gV s 2 s AT 1 2 IR [R]— DI RE o3 2 TR P AR ABL A 5




b)

c)

d)
e)

SOREHAMIHEE: FIR % JOEAT TCA 13RI [ — S s 2 TR e, Sk
REAN R A 19 7 9 LS R R A R AR RUTI A6 B A A
A L 050, HSE A Sh A 34 AR PEHEER (Overall index of
consistency), ZFTHHAMEARIFA-H 1 IHER: N 2 FER S HHE e i 2 )
SOREHAMINIE: Sy R SR, eSS CPRIEL T R,
FRMEZE D AP Y S R LR BT Y 88, A R A
CESIEL. TR, bR RFTEHRBEA IR 5,
A B A BRI A R 2

AL FEIA)

BE AR IR RN



h AR

X IIREREICIR BB E A, 56K DICOM M S NBU#e# NIFTT K3 (XU NIFTDD,
SRJE A ] SPMB EAT B FAL BE (it I [0S 5 > SRl IE > 22 [ R HE S35, BT LT
A A IEAT T T

e FAEPTAE N H SRAS N2 MATLAB B2, 7E MATLAB iy 47 % F A mica B 7% 21
SIRWIENIY: =

J Consistent gICA g|§|@

Setup—ICA Tools

Multiple-Runs Group ICA of fMRI Toolbox

—Input parameters

Selectfiles
— |C& paramneter

[ Autornatical estimate Specify the nurmber of companents: 20

ICA algarithrn: | Inforas - Configure ICA

Multiple IC& with [ Multiple order W Randinit [ Bootstap

Mumber of times to mn; 100

— Output parameters

Prefis: IT Scale the result | Calibrate =
Directary: | e

Save‘ Load | Run all |

Help G vigw Exit

Bl 3 Bt s Ja iRy 3 At

sl “Select files”, IEFFPARFEAL 4L WAL, TR sk 4 XHHE
FESRE], A iR AR RSO PTAE H o, FEvHs A sh B g R ol 7 30 T i 8l JF
IE



J/5elect the file=s

Flease inputthe prefix of FileName to filter files:

select files

[1:230] E:\datahaDHD SrestsControlses17 -
[1:230] E:\datahADHD vresthContralvez18
[1:230] E:\datahaDHD SrestsControlvcs13
[1:230] E:\datahADHD YresthContralvez22
[1:230] E:\datahaDHD SrestsControlscs2 3
[1:230] E:\datahADHD vresthContralvez24
[1:230] E:\datahaDHD SrestsControlscs2b
[1:230] E:\datahADHD vresthContralvez26
[1:230] E:\datahaDHD SrestsControlscs2 7
1:230] E:\data' A DHD west\Contralvcz 23

|

[1:230] E:\data" A DHD Y resthControlhes
[1:230] E:\datahaDHD SrestsControlhes1 2
[1:230] E:\data" A DHD vresthContralvez15
[1:230] E:\datahaDHD SrestsControles16
[1:230] E:\data" A DHD vresthContralves1 7
[1:230] E:\datahaDHD SrestsControlhe218
[1:230] E:\data"ADHD vresthContralvez19
[1:230] E:\datahaDHD SrestsControles20
[1:230] E:\data"ADHD resthContralyes21
[1:230] E:\datahaDHD SrestsControles26 h

23 subjects were selected

_OK |

K 4 SO

Fo B ALy A I R A G S8, R 5 s

J Consistent gICA

Setup—ICA Tools

Multiple-Runs Group ICA of fMRI Toolbox

—Input parameters

Salactiiles 1 group, 23 subjects are selected

— |CA parameter

¥ Automatical estimate Specify the number of components:
1G4 algarithrn: Configure [C&,
Multiple [C4 with [ Multiple order | Randinit | Bootstap

Mumber of times to rn; 100

— Output parameters

Prafix ’T Scale the result; | Calibrate bl
Diirectory: | E:datatgica_feakprograme’test

Save| Load ‘ Run all |

Help GUI view E it

SIBEN T HIE S SRR

-10-



R EASEREL FR) “Setup-ICA”, IRE 6 4 ICA 1#40 2405 £ SR -

What mask do you wantto use? Diefault mask, -
v Furtherremove the scatter  Specify the threshold of distance: | 0.7

How rmany data reduction (FCA) steps
doyou wantto da?

]

t+ All number of FCis the same with the number of component of ICA

" Specify number of PC far eveny step

Mumber of PC (step 1)

’7
Mumber of PC (step 2)
’7
’7

Mumber of PC (step 3)

MNumber of subjects in one group (step 2)

0K Cancel

Kl 6 2 ICA VRIS B TR

FERE PP 2 S P R A2 Save "RAFIL B S HE] mat SCHFH, R USSR i di 421 Load”
W HEMERAAN S . G B 5 R B AL “Run all”, RGITIRIEAT IO
Feo RIS B R AR 7R . 384T 58 SR A 7 s iR R ST AE A 3R

D mat 49 items folder

D output 48 items folder

J' labelResult.mat 3.3 KB unknown
@ MICA_agg__component_ica_.zip 4.3 MB ZIP archive
] MICA_mask.mat 80.2 KB unknown
‘@ MICA_mean_all_component_ica_.zip 4.3 MB ZIP archive
@ MICA_mean__component_ica_.zip 4.3 MB ZIP archive
; MICA_mica_parameter_info.mat 95.9 KB unknown
J MICA_results.log 1.3 MB application log
‘@ MICA_std__component_ica_.zip 4.1 MB ZIP archive
@ MICA_tmap__component_ica_.zip 4.3 MB ZIP archive

Bl 7 dsAT4 R G SC8130)

Ferp e Rk “output” RAFIGRAMAMN I zip 4GRS SUSCHE IS0 NTFTI
*ﬁf@ﬂﬁ), A s 20 A ORAF (KR ZE T A B A TR s 4 0 3 A

e 5 R R AL “GUT View”, BRIl 8 LN SR

-11 -



) ¥iew the components

— Wiew

Vizualization tools

[Aqgregate Y|
Mean 3
Tmap

Std

Subject 1

Subject 2

Subject 3

Subject 4

Subject 5

Subject B —
Subject ¥

Subject 8

Subject 3

Subject 10

Subject 11 v

Wiew Type MDS -

il

Fanking component
Caormponent

| Component1 7]

Component 2
Component 3
Componert 4
Component 5
Componert &
Component 7
Componert 8
Component 9
Component 10
Component 11
Component 12
Cormponent 13
Component 14
Component 15

View |

Help

Exit

P 8 4l AL b i

AL “MDS” A] A FA AR G A 1A 1 — G AT N B
TANIET “Ranking component ” W] Y A A AN A RS E MEHE R B2k B 55 = AN iR T
“Component” Al & H KA

-12 -
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7N~ ARG A T

1. A2
1) WAEITIEEK:

a)  BETE MATLAB 4. HEFEAHH] Matlab 7.1 fiAS (Windows XP 5 Linux #J7]),
AHEL S Matlab 6.5 LLUFRIRRAS,
b)  RAFIBATR/DHETE 1 GB NAE (HMEFF 2 CB BRE T ), A ¥ i % /b ST 20 GB
Chn SRR 5 2 U 30 GB BA_L). CPU fiedif MBS XWAZ 2. 0GHz LA I
c) PRI 2D 10244768,
d)  ATFE SPM F A AL AR A4 1) SR

2) 4f http://www. nitrc. org/projects/cogicat/Muli I N3 MICA betal. 2 R4,
3) ¥ MICA betal.2 20100110. zip fi#E2I—AH&H, WINIXASHX A MATLAB E§4%:
MATLAB [f] File FHi3Z#>Set Path>Add with Subfolders, JEFMEENIH (UK

9), save>close. # AT LHENI FIHRCA, T 5CEIE AT I RRA .

- }:Set Path =[of x|

411 changes take sffect immediatelw.

MATLAE search path:

idd Folder... B O MATLABT 1o
Ij_“IH:\Napo\eon\NIRS—TRT\\CA—RSFC—Ca\C
D WATLABT 1toolboxdmatiablgeneral
0 DAMATLABT itoolbodmatiablops
1 DAMATLABT Thtoolboxdmatiabiiang
1 DAMMATLABT 1 s
LI DAMATLABT 1\
1 DAMATLABT 14
2 DAATLABT 14

D DAMATLABT 14
L1 DAMATLABT 14

Hove T | 0 DAMATLABT 14
: D WMWATLABT 14 H [Cinic rest functiens

Nove Dom | 01 DAATL ABT 1 D) template

H [Z)nic_code

Woverto Botton | 2 DAMATLABT 14 M ) NIRS-SPN

CIDMATLABT 1Y | i I _'lﬂ
1 DAMATLABT Tt

CDIMATLABT I e, ["ICA_betal. 2_20100110
2 DAATLABT 14

D MMATLABT I st (1 | i |

1 DAMATLABT 14 4
1 DAMATLABT 1htoolboxdmatiabliofun
3 DAMATLAET 14toolboximatiabtaudiovideo
el 3 DAMATLABT toolboxymatiabitimefun |

Save | Close Eevert | Default | Help |

9 7F MATLAB A3 1ok 1B B A28 e J o) A A2 1) 22 2

-13-



2. ERAFEIE

M MATLAB 4% FF MR K AE BT AE H 5. MATLAB ) File FHz3E8i>Set Path, Beffis 2
FIHSE, Al Remove>Save>Close,

3. BB

1) JA 3l MATLAB;

2) 1E MATLAB x4 & A2 “mica” (WP 10);

<} MATLAR
File Edit Debug Desktoep ¥Yindew Help

D@ | & 8@ o o |8 f B 2| |D:\MATLABT1\work =&
Shortcuts [ How to 4dd [#] What' s New

Current Directory — D:AMATLABTI'work ® X [Workspace "X
Bt D- o P % & | 8 | [ -|stack:[Base ~|

All Files - Hame - | value

Eéaaa.m
[Flbsxarg.c

E@ bsxarg.m

= bsxarg. mexw3 2
e bsxfun.m

@ copyfiles_demo.m
[ forG mat
Earandomize.m

@ spm2.m

@ spm5.m

@ spms.m

E@ spmag.m

(= NN oas Hmy v
4| I

Command uHi‘ story _ Command Window

T o T—TrroT TTT T

|»

----- min (Roverlap30p_indiv_intersess:

..... max (Rover lap30p_indiv_intersess! To get started, select MATLAB Help or Demos from t

=-%-— 10-6-9 _EF10:34 %
----- D:vmatlab_toolsySPMispmb

----- cd D:imatlab_toolsSPMispmb

----- help VOI

----- open spm_nlsi
----- ¥-- 10-6-13 _F4F10:55 ——% Jz]
T )4 o)
{lﬁtartl ’W4

10 7F MATLAB iy 4% DI “mica” JEEhK A
3)  WAEEshIEAT B AT T = MMATLAB T EL46 B 50 . A MATLAB & O A2 F A 1) Start>
Hii toolbox>More -+ >DMultiple-runs ICA Analysis for fMRI = Start Toolbox
(] 1)

-14 -



-
<} MATLAE 4

File Edit WView Deldﬁ
D | s 2B o 4

Datafeed
Distributed Computing

Filter Desigzn

Shortcuts 7 How to , #+ Filter Desizn HDL Coder

Current Directory —

Bt B-

Financial

4l Financial Derivatives

411 Files ¢

Eaaaa.m
[Flbsxarg.c

Simulink

Elocksets ]

4l Fixed-Income
4\ Fixed-Point
d,l Fuzzy Logic
4\ CGARCH

Image Acquisition
Image Processing

Instrument Control

Link for Model3im®
Mapping

Financial Time Series

Model Predictive Control

Genetic Algorithm and Direct Search

Lirk for Ceode Composer Studioitm)

-

5 e

* v ¥ T ¥

| D < | Stack:IBase LI

| Value

-

* *F ¥ ¥ v r

-

=
d

Shortouts [

Desktop Tools »

Preferences. ..
Find Files...
Help

Demos

e
u
iy
@ Veb
o
]
(&7
fy
4

Start

To get started,

p_indiv_intersess!
0:34 ——%
s%SPMY spmb »» mica
, ools W SPMspmb
£10:55 —% _|z|
3 4|

zelect MATLAE Help or Demos from t

S

& 11

M MATLAB T HA5 7 3 sh 2k

4) BAFREhE, Sut a3 P MICA 238 TR AL MR 3 5t

4. WHFECE

1) &AL

mal E S L) “Select Files” #4l, #®PFES HiMHMEHE (K 12),

— Input parameters

Selectfiles I

— |C& parameter

[~ Automatical estimate

Mumber of times to run:

100

Specify the number of components: 20

ICA algorithm: | Infomax -

Multiple 1C4 with W Multiple order

Configure 1CA

[+ R andlmit

[ Bootstap

-15-



K12 riiie e skl

SRR SESAE (AT 13D, AZRT GRS 71 6 4 4 i (R0 4 2 — 2 M 3 o P AL 88l

J Please select the group =size

Flease selectthe number of group LI

Please select the number of group

There iz one group
There are two groups

13 IEFEPARPEAY Tl — Ik E P

AT M AT R HE AL, A IR, T IESE Two groups, 77 Wi
HEFE One group. WIRIEFEPILLEE, FAHRF 20 005 RN AR A4 R 1 AN ST Ak
CREASSOAESRAF T — AR MRS R ), 7 AT AL IR SE vk 20 Mo 1 T LG #E
21 Kt A 451 5 B B 1R B (R R

WEPE AL (“There are two groups”), W FHIPISEHE CUTlEl 14)

) Select the files

Flease input the prefix of FileMName to filter files:
Group 1 Group 2
0 subjectwas selected 0 subject was selected
oK

Kl 14 e A SO S

-16-



{F “Please input the prefix of FileName to filter files” JGMIMI—A2"d 4N
THERTSE, T Ik SR G R SOt . AR 2 F BT HC H A SO Je AL 5 it i 4% 5C
4, HUL “nii” 8¢ “img” MY AN TMRI SCfF. HR: FATHKBS, WILEHRFH
X

A B W] 14 PR AR AL, 3 SO RS IR (K] 15) , siii“Add a directory”
LA —ANH % 86 fidh “Add recursively all sub—folders of a directory”,
AL AR I — AN H S P 1 H 3 B LBREEAERR S IR H 3%, v
PEFIZ Pk P IXA B3, A B R i “Remove selected directory” MiBR,
I LAFERE AL 4% “Delete” B “Backspace” MBR. HEELERITAMHZ, G840
SErh “Clear all data directories” . WHE: EFEEAHA K TAL B H B3R B
NIRRT, AEFSCHRFAEARBREIE . X, RFEEFRXLCERE
EHEF, BRI SRR LT .

)} Select the files

Flease input the prefix of FileMName ta filter files:

Group 1 Group 2

[1:230] E:\data"ADHD resthADHD
1:230] E:\data\ADHD W esthADHD e
1:230] E:\data\ADHD westhDHD e
1:230] E:Adata\ADHD W esthADHD e
[1:230] E:\datahADHDwresthADHD
[1:230] E:\data\ADHD resthADHD
1:230] E:\data\ADHD resthADHD e
1:230] E:\data\ADHD westhDHD e
1:230] E:Adata\ADHD v esthADHD s
1:230] E:\data\ADHD resthADHD s
1:230] E:\data\ADHD westhDHD s
1:230] E:Adata\ADHD v esthADHD s
1:230] E:AdatataDHD et DHD g
[1:230] E:\data\ADHD ezt .
1:230] E\databaDHDest __Bdd & divectory

(RS FRGETEWANE Y] Add recursively all sub-foldersz of a directory
1:230] E:\data\ADHD Yrest
[1:230] E:\datahADHD rest .
[1:230] E:\datahADHDYest Eemove selected directory
Clear all data directories

| L I

<

19 subjects were selected 0 subjectwas selected

_OK |

15 @I

WFESCA IR, R GEes HENAEXT K H 5 s I A 7 H b B4R AT & 4641 G
g, yREA N nid B img) RS0, AHREE R ERPIRMEF, BTN — NSOk,
A DL SO R ] H k427, AR R R B SRR 2 5 5 E i) fMRT
PR SO BCR A A . AN, TR A I H %, BRSO AN S,
TR MM B B B8 B AR SRR, SRJEAER 15 Pt SR XA IR . AEFIRAE
N, SERIETR SR B R, G E, FRERTELREI T
R EMFENM P B

WeFEECrE, MBowd)a, sl “OK”, & 5 s iR R 32 5 2 7= 20 B0 P A

-17 -



WEH (WE 16);

’7Input parameters

Selectfilas 2 I;ru:uup, 42 subjects are selected I

K 16 PG

ARSI, W AL “Select files”, [ R AT B MER.
2) WEAENSH

B, FEWE 5 B RS 3 S A i S A B “Setup—T1CA” (Wil 17), 3
& 18 Froni4l ICA VELH S50 & L1 «

J Conziztent gICA

Multiple-Runs Group ICA of fMRI Toolbox

— Input parameters

Salact files 2 group, 42 subjects are zelected

— |C& parameter

[ Automatical estimate Specify the number of components:; 20

IC& algorithm: | Infoma - Configure [Ch,

Multiple 1G4 with [ Multiplz order ¥ Randinit [ Bootstap

Mumber of Hmes to run;: 100

K17 BEXSHBEAND

-18-



J Configure multiple—runs ICA

What mask do wou wantto use? Default mask -
W Furherremove the scatter  Specify the threshold of distance: | 0.5

How many data reduction (FCA) steps

do wou want to dao? 3 :“'

@ All number of FCis the same with the number of companent of 1CA

= Specify nurmber of PCfor every step

Mumber of PC (step 1) ’7
MNumber of PC (step 2) ’7
MNumber of PC (step 3) ’7
MNumber of subjects in one group (step 2) ’f

(0] Cancel

Kl 18 41 ICA VE41 S HlC &

What mask do you want to use: 1L Mask 258, F7ik#E Default mask, RGHFAH
FHAEAEA IR 5 — N ] TR) 9 AR B B 30 A et I AR o A X, MR 4 S5 43 P i P X 4
(AT A I 24 11 masks 7% $E “Select mask”, W3 SCPFEHRHE, B AR ATE
MK mask SCOF (SR mask P EA M nii 86 img, H¥Eh 04 1 #pk. 0483 mask
Ah, 1A mask WD. FE I mask i T4 84047 B OGN IX IR &5 5L, ]
PLR /M mask CRAK mask #7240 R S AR B04d4E, 40 WEu Pickatlas). #5716+
1) mask HERAE T AL 2 FER, RE0K A 204 mask g7 BRFF, 5385
FEAHHE 73 12 A0 [ 1) mask.

Further remove the scatter: {E442 K 1CA ALy BEAT SRR IN I 08 75 LR
P75 5 Coutlier component)o AHIERH Z RMALEST 8T, BRR AR & A Rl —
WSy, BT ML AT EERA AR EE, M T R—AN IR R AR, HLbik
G353 T BES OR 22 BB A R (R 1oy 25 R ROR, B BRI B 2 AR AT
ST R, AR TR ERASENEE. —BREGER.

Threshold: V&8 T o ISR E . ZBMETERN 0 © 1, BUE BS54
DA GEAS S B BB sy ) — MR E R 0.5 © 0.7 (BRIABEE N 0.5). #
T LB, B2 AE “Further remove the scatter”.

How many data reduction (PCA) steps do you want to do? V& 'B EUHE YK

B HE LDREAR, BR4ERBOREDN 1, HEREAZ T 1A, WRDFH LMD,
PABEZ T 84, MBDHE DR, BB T EREEFRINVRERKE

-19-



All number of PCs is the same with the number of components of ICA: H—
AT AT (PCA) FERAECR B (4 TCA SR I A [R) o W 2R /2] 283X AN I T,
PR 4 EL SR TOA SMIR IS SO 40 POA WAt TR B8 MO 64, W E T T8
BB PCA PRYEIIAERL T . R ILA T .

T ETF BT R — 4 PCA BR4EPT R B (1 %o £, 1521k “ Specify the number of PC
for every step” IEIN CIXIHBhHEE L NEWK AL, W T4—2 PCA [&4E, 7]
a3 S R 0 B B 4 P OR PR, (R B Je — D A R A T DR B R 4 B b 25K T
BEAE T TCA I 3.

Number of subjects in one group: “3HulF4E Ny — L0y, hIaDRRA4EW K& 3534
Feofe, X aMeirdl 2, BIEAaS a2 BRIAMER 4, AENUE XK.

T SHREI G, Ah “OK” JCH A2 X SHE .
3) WEEEMARDSE
FELIE 5 Pros RE e 17, BB R IR A g 240

ICA parameter (MSZR3HTSH0 BB W BBCE, ML M FIEBE,
FREZHORE, BENLTC BB S0 .

a) OHOXE: Specify the number of components: W& ICA il B N5, &
A3k “Automatical estimate” (HBEIMGTF), ¥ AT, TEFRE >
Bl HAAEESETE, WFEEEGREAN B e Mm% GEIUE 20 3 40
Z0a),

b) EEMSIESSTELESEZEE A SE: 1CA algorithm: BERFEMT B 70 #T 5F
o 12 OB H AT AL R OMRT Eds 4 A b b I 5% Informax Al
FastICA. HEHEILH —Fhrik. — M OL T HESZ EHE Informax, mihidT O
“Configure TCA” il nIMiC & PriPEM) Sk (Il 19). MR BLHFE
8
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c)

d)

=} Figure 1: Select the Options for the Infoma

Select lrate wh
and 0.1
Select mas ere Default
Select anneal between (0 1] 9
Select annealdeg between [0 150]

Bl 19 A7 R 3 A ik B B

B LK ICA BT R

Mutiple ICA with: EFEBEHLR:

& Mutiple-order: FRINBRRMALE AL HTH, Bk A A4 R BEN LI T ,
HARfL M A SCAE Y (R ZIETRAAE=S PCA BRENAFH, WL
REWSREBDLSNEF R . ££=20 PCA BRERB T, FHEAEIZIE.

< RandInit: HER ICA 73 HTIWIER(ERENIN GEFAIE):

< Bootstrap: X[ AEHEREAT Bootstap KA (A beta 1.2 ANFEALELTIRED;

RINE LR “Mutiple—order” F1 “RandInit”.

ACEIBITIRE

Number of times to run: W EIEZATIREL HELLIZATIRECH 50-100 X CBRIAME 100).

W 58 i &1 20 Jros:

— ICA parameter

v Automatical estimate Specify the number of components:

ICA algorithr: | Infomnax - Configure 1CA

Multiple ICA with [ Multiple arder W Bandlrit [ Bookstap

Murmber of times to run: 100

20 BRNTJK I o3 4T S B E A I
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e)

f)

REHHSH

7t Output parameter ¥ & H 75 TENC & 4 H SCHFI SO A TSR, AMAZKF: TCA 4554

PIA—t 7, i EH (8 21D,

> Prefix (EUZD: HvH SCEFIHTEE:

<& Scale the result (JH—fLgid): Wi H— 7% (WLLEF: Calibrate
Hl Z-score ). Calibrate & DA Bt 2h B AR HERF A4 Bl 23 R (EAROR I
Z-score W EAMAB L z ArdE (EFERA Z-score )

< Directory (B§42): EHCHHFIH MBS, A ME) <. 4k $e H %

Qutput parameters

Prafi: | i Scale the result. | Calibrate j

Diirectary: | E:hdatahgica_feahprogramehhest .

21 i th S8 B

Rith “Save” 4, RAEGHT T E S B MATLAB 1 mat S0 . 705K AT ] Ispe,
AR i “Load” I B TRAFIIRCE S50, WK 22 fioR:

Save Load Run all

22 DRAFEINZRNC B AT

BITRERF

sidi “Run all”, JFURIEATREFF.

BAT VB RS A Mask, Bl 220 PCA BRYE, ST AT, A
REE. AL TCA S5 RIS, V. A—1b. ARGl b K,

IBATIN T S AR H , TCA fhvh e MR, 22U TCA B AT R LA e L g e B AT K%

AT R AT I TR, A 23 PR
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J) Hultiple—run=s ICA (Preprocessing) |Z||E|[Z|

Current progress:
Estimate the number of component...

|
0% Elapsed 0:0:0, Remain 0:0:0  17:13:59 Started

Total progress:
hultiple-runs constency [CA s running
wait...

|
0% Elapsed 0:0:1, Remain 0:1:55  17:13:58 Started

23 BT KR

4) BRgER

PR PP T AR, AT AZEANIE 5 Fros (i b il dee B I—AT L4 “GUT View” £
FIBATEIR T WA R R, wiE 24 Pros:

J ¥iew the components

Visualization tools

— Wiew
Yiew by type: OS5 j

Caompaonent 1
Component 2 =
Component 3
Component 4

Subject 1 Compaonent 5

Subject 2 Component B

Subject 3 Compaonent 7

Subject 4 Component 2

Subject 5 Compaonent 9

Subject B . Cormpanent 10

Subject 7 Companent 11 —

Sul:n!ect g Component 12

Subject 3 Component 13

Sul:n!ect 10 Component 14

Subject 11 b Component 15 b

View |
Help Exit

24 #E ] EoR

View by type 43 =/ NiEIinl LLik$Ee: (1) MDS, EoRZ Ik ICA BAT45 A 4810 1
INAT, %A A L T e i o B e ;. (2) Ranking component, 7N AS[ES I ARYE
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B

AT HEE SR fa e M i 2k; (3) Component, s It (Pattern),

A A A

AR N TR E SR . N7 WoR AN FHIHE Canl&l 24 o), orh ZEMAE S L BT A R ek
it L4 ICA 4553 (aggregate), FHIsr (mean), T Giit& (Tmap) FibrHEZERE (Std)]
B2, ke S e RIE 4 SCPFIE R T s BB B AP V1555 A AR DU ) 8 ey Iy

o

a)

b)

MDS (At —4EnfinEE) 23:

fE“View by type” NS FLrR BERE“MDS 7, £E AL MIME P £ 4 Aggregate "B “Sub ject
n (n=1, 2, )7, AEATMMEEREEL X W I 75, ARG s R AR “View”
4, RS RREE g fon K, Wik 25 s

------

scale points using mds(subject 10,component 13)

0.4
02F +
+ * e, +
o, R
+*
"
02 F -
_Dd 1 1 1 1 1 1
-0.4 -0.3 -0.2 0.1 0 0.1 0.2 0.3
ol ©
1 1
0 0.7

25 A RasE Pk dE oA o 2 B ol

el 25, BEERIRZ R ICA 1921 s i@t fREEAE #: (Multidimensional
scaling) M 4= (M Wes B g3 ) B s g i, bl RN RO B o
DIRS EEI 1 R 5 % AR N ] i E SN AW S s p e =g © ESITE B3] 0 o d et el T ol 1]
Wb 25 R . %R ALFRTEFE (AR 25, BEYARIRTEREIIZA A-0.4~0.3) A LAR
BUZBATESZ IR ICA P IR E, JEEERD, Retbler. 5ok, wLIEH,
i N b =N SR (SR o 3]0 7 o e iV O L AUV DT SR S 32 0 b W RS 5
— ANy R e RIERS A T

B 25 )N BB TRk ORERASH AP IR FESE ,  BRARFR AR 7S I A FE 70 1 P 22 T PR
1, YRR S DR B AR 1) 22 W) bl o P A 2 R PR o 93K 8 0 A B I
v = x KIEZN, ORI . S WA ELA K PR AR HACR AN

B R Fe e i i £ 1 2B

-24 -



1E “View by type” Hik#¢ “Ranking component”, riii “View”, H3I% K04
PR 2R B B0, anl&l 26 B

Ranking component by mean/std
&0 T T T T T T T T T T T T T T T T T T

40 -

20+

08

06~

0.4

20 T T T T T T T T T T T T T T T T T T

n | | | | | | | | | | L | | | L | | | |
1 2 3 7 9 4 11 12 10 B g 14 13 5 1% 16 18 20 17 19

26 75 RRE M 2 1 S B RO

TEFE 26 11, 45 UM HE TR B 2 22 VORI S0 BT 4 R E 3 SR
SRR R P AT R R
VML TSN N, BB A M, MO0 T, 3 TR MK T s
Cyu(i=L N, j=1,..,T k=1,..,M),
AR 19 V44 Ay

N
2 Ci
=1

mk=$Tr{j:L“;Rk:1WqM),

>
22

AN AR EC P34 F 4 22 T TR 20288 U T LA s S
19 .
dm=ﬁzy%fmm|U=LwTk=LwM)o
PRI, 5 SO bR R PEREA T it

_ mean(d;)
7 std(d))

SE PR

(d; ={d,,,..d ), &L () =1, T) BN, BAK
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< m;=mean(d;)(d; ={d;,,..d\y})» #HEm(j=1..,T) KN, #K
FaE PERRAF
¢ TRk (=1, M), gzl d ), (j =1, T) BArHF, 5408

—‘/[\ﬂ'z)?r%_‘%ljk(] :1,...,T,k =1,...,M) RN

mi =mean(l)(I; ={1,5,..0jy ) - &M (j =1,...,T) AT, B e
PR o
) ERAIHINLTHAE:
M “View by type” HIiEFE “Component”, NIHILE 27 7= Bl 730 Yo S 1
FEZE AT LA “Component: ” A%, AFF =ALEI: (1) Subject (2

—AMERBIBTA KA : (2) Component CHLRBTAMERAII—AHA ) (3) Slice
CRRHE— A BRI A S, FTE 7).

— Wiew
View by type: | Companent j Component: | Subject j

Aggregate - Component
bean Slice

Tmap
Std
Subject 1
Subject 2
Subject 3
Subject 4
Subject &
Subject &
Subject 7
Subject 3

Subject 9 Component 13
|§u!:uieu:t 'I'l w w
Template: | E:\datatgica_featprogrametred: View |

27 Jor Y St

< B MERKPTE RS “Subject” (I 27), E/MIFFRHME P IEFE—
AR — N GE 11 B (Aggregate, Mean, Tmap B Std). #ill: WRAAEE T
g, AR H ik B “Tmap”s 78 R “Template” Ik A& INATAR 3L
P OBy B 38 2 XIS 2 e 8 B 1) 75 55t ED o ml iy A O Py el -7
EFE—AN B8 BT, X LB — AN % 2X 2 X5 mm ¥ MNT =25 [H] (1)
SERGEN . BT, midh “View”, #UHAIE 28 Fron it 4 RIS B S
HARZHN
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Image values: Mfi5E o~ A B2y FOBUETE I, GBI “Positive” /R H
BONMEAIERIAZE, EIN “Positive and negative” FinIET{HIY B,
“Negative” FKinHBI/RE N M HIAZE, “Absolute” FoxIEM(EL T RH
SRR

Threshold value: ¥ B BIME K/ (BE 1.0).

Images per plane: FANE AR REMLIIEH .

Anatomical plane: WM EL VIR J5 I, “Axial 7 RoR#R AL,
“Sagittal” RKNFARAL, “Coronal” KIRTEARAL

Slice range: HE B/, HIAERIAE N-50:5:85, FmM-50 =,
CATHIRE 5 JZIY, —EFIEE 85 J=. L LRFFERIA

s AL “OK” FTIT i b St i, wnf&l 29,

J) ¥iew component El |§| g|

Image values |P09itive j
Threshold value (1o
Images per figure 4 <
Anatomical plane |axia| j
Slice range | -50:5:85

0K Cancel

Kl 28 SR EBLZ M E S i
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<>

Component 2(49.4778)

¢ e gl DA iyl

29 J& 4N B

VR ARSI S A R R SR S R U R 4 b) S RSUE PR R R AR (1D,
Bt AORANEATIOHRRY 1057 AR/ “ Component X7 & % MU e o 1R P55

55 LB R IR REE PERE REARAR K R

BRABERRIE—Asr: - 27 A LA Rk $é “Component ”,

10 B I A A ZEHE e — AN B0 W B R U oy o ARG il “View” 441,
FERRAE ] 29 Prom S 7R A R R AR A 43 R Y ) A S v 1
(Tmap, Mean, Std %5). WIFRERPZBSFENELEST AR LE, ME
ZERBMMRXVTE), WLLEDT “Extract!” %4, REPFTHHRKZHD K
ZEAE (LA NIFTT #300RA7) FRHEES (BT B it i ) s i e —
A~ MATLAB K] mat SO ARFE, ATCAR MATLAB FTHFAITHED Bl—AMEERH R
.

B AMPARTEA B - 27 4 AR N skt “Slice”, #£H
7 2e M B RAE a6 — sk Ge vt B, A B ik fe— Aoy, i “View”
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A, B R BCE X IEHE, W 30 k.

J nic_rsdd_slice¥iewer ParaSel |:||E|El

Image values |Pusitive j
Threshold walue 1.0
0K Cancel

K 30 s B MAR IS B I /5 E R S5

HEPELE BB RHETE R, WNBIE, s COK” f8, FTIF =M 7 XA F v,
K 31 s

8.567

Kl 31 KL=y KA R oy
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€. B

1. F# (http://www.nitrc. org/frs/?group id=290&release id=1076)

2. JiHEUVME Chttp://www. nitre. org/projects/cogicat/)
Funded by the National Institutes of Health Blueprint for Neuroscience
Research, the Neuroimaging Informatics Tools and Resources Clearinghouse
(NITRC) facilitates finding and comparing neuroimaging resources for
functional and structural neuroimaging analyses—including popular tools
as well as those that once might have been hidden in another researcher’ s
laboratory or some obscure corner of cyberspace. NITRC collects and points
to standardized information about tools, making the task of finding and

comparing them easier than before.
3. BAFiRIr (http://www. nitrc. org/forum/forum. php?forum id=1210)
4, BHIFR/NAFT Chttp://psychbrain. bnu. edu. cn/home/chaozhezhu/)

5. Email $i R FF: napoleon1982@gmail. com (Han ZHANG)

I\ B2 3CHR
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