ET 5B SThRER iR A R EY
FNFARARBIE MR

Toolbox for fUnctional Mapping preOperatively
based on Resting-state fMRI (TUMOR)

BRIEFM
(hRA: 1.0)

(B TumoR (v1.0) [E=REE)

TUMOR

— Pre-processing

DICOM Sorter ZJPPH

Wiarking Directory: E

Paticipants:

Mumber of Time Points: TR (s): 2

Slice NMumber: Slice Qrder: Reference Slice:

— Post-processing

[] Muisance Covariates Regression

[ Functional Connectivity

1cA View ICA Results

Starting Directory: Save Load RUI'I
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2014 £ 8 B
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1. #ie

iR B IR A PR AN R TR, 205 4 B IRE 04 5%, o5 JLEE R 70%. T
TEIR R AR, AR A S —E TRl AR RIS, A5 A i
WH T, Hami, PEPIXAEIE, fokEBE L. AR R E 2ETT ik
Fe T P IR A o 36F At i 388 5 i T FU DTSR AR th i o LRI SRR
.

T VIR AR R LB PR E R ZE, B 1 f 2 m@ P ARBRESL, JUH
FEA ] FE R TR RIFIRE o A0 B U2 5 PR FEE 1 O B A 22 D RE (75 00 T~ £ 2 ke
o A AL S T REI VIR . Blhn, PR S E TR, #EIEICRER 77 2
R SEiR 2 Ah, JF Hak BRATREL M VIRR R RIS (R4 DIRRD  IXAETT
DA & I e Bt AR AR T REAE I, T AE 22 BB FHAE R I R . 8T, IR
FANL T I REX L, AnvE 5 XL B e 2h XTI, SRR KA DI 5 2E4%
Gty MR AT RERE At X L R IIRENX, BRUNIX & FEOR A B8 A R TR,
FEARAE AR

FRT, JHmime DIER A C b S AR A P RS S [ 45 5 Thist e A A5 AL, JEBtiE K
AR R ERR. AT, MER . WTEERDIRECEM OV E R, 2 TR RTHE
B FARBARIE. X FARFIIAL, R85 AR IMRIE SR 7 “ R iL ot
e ” B “ThEeAFiE” X —ME . XIS, AR e EnEE, K
NIXRAB VIR LRI RIS R 28 1A

RATFI e EIR R (functional magnetic resonance imaging, fMRI) #E4T
REE M ThRe X e hr, ERECRAEMEAMEER (FDA) St A Tk KR
AP . A AHEAMTS SRR, &4 ORI Hil, S EREL R ALK, ERE
LINREXHIENL, THREFIESMELRIRNZ SR} B A MR 8 A 45 Rl e & M= HET TR
IFARL BT, IS DIBRIER . T & RS AR A A & . Rk, AT
525 MRT FARHT 8 A 28 B 75 AR B g s A I B AR BTV A F B, TR T
I ThEe X CR e B TR, Al Bh R B KA VIR .

SR PMRT AR A E SRR E AT R EAE S, KR4 3 TR A AT AR 5 B
AEE A . X FEBOESE RAE, AR TAESE TMRT AR R 8 AL A AT FEHE K T 1]
B, FIFFEZ IMRI (resting-state fMRI, rs—fMRI) AT BRSO AR ) H
MIThBeM %, FTUAE RS A RPATES WATIE R TIhae e, @Rt SHESK

3



BEBide ), A RS IMRT SERLIA kb 8. AT, BB b3 Z AR e A FB
AT TMRT, SRATER S ORI BHATARFTEALKIDI AR Y8, 2 H AT IEAUA 6
Fio T HARZHAZT T R BEERH H AR R R BT DI REE A 4R . 140, Liu
et al., (2009) FIFFIF HINAEEREM T 6 GlELNEIBEIMNL; Zhang et al., (2010)
FI P T REIEHARAL T 4 1 ARG IZ 3 4% Bottger et al., (2011)F|
T S D) REIERAN 1 8 Bl NERIANZS . a4, 1EF ML, HESEML%. X
SR ST MR TR EAS OMRT ARFTEAL A AT, ERB AR EEAEE AR ChT 10
N BRZ R RFEATE 7. tb4h,  H BT AR RE X € AU B EIZ 3 Dy R X €
PR FE b o 3T R RS 2 A M IR I VI BR AR UG, BR TIREAZ BN ThREIX, 155 DIAE
IR ORGP TR RE S AR B Hobx e bR B i i AR T 8 AL SR B, AR PR 1458
I THRE M 2% BB ALt NG, 1 “ R RBREORBE A ThRE " MAEER . ZIRERFARET
LREEALR ARG

Bz, BT R ORL FIARRTE AU AR R B, Bz KA KGR
G I3 BARAATECABAEN, (2, A KRR A 1500 1 B Bk Z A 2 &
B A IMRT MR A BTk pF, X E S %R R RS R A — PR R . HATH
B RS IMRT M BT ik R A WA, — R R SRR AT 7 ik, S Ak
SERY M (Independent component analysis, ICA) , IXFPJ7vEn] LI 4 4if 236
EMRT Z5CHfs AR 40 2= (VA SZ R R AT B VRO, S5 SR T LA & AR Th e 4, v LU
M2 IR R G . BIRKEEH W IEAA X B, AR X AR S (O3
%, NGRS NG, KSR N BRI, BT VE R o AR
AT E AL SE AN, ASREMEYIE RN A REE 2T 5 3Rk o AR A R A s 7 4T
S5 R TCTH WA BB HE B bR AL R, TR RN ol ALE AR, A EdE b
SRR EH FAAAEHEAFE . KRB R — KA 5 T B4 (MR #HT ME R
ST, BENS IR A TSN RER AT E AL AR AT . RIS, E TR AR AN R A, %
BAPEFEANME S, BIFERE s

gi b, WAGS TR ST S A BRI IR AR RN T AR AR 2 LR AT
(Toolbox for fUnctional Mapping preOperatively based on Resting-
state fMRI), fA7#K TUMOR. TUMOR ¥fF#&& 7 LA HIEE T B2 fMRT BIM K R #r
Jiike By mAHSRIDIREES M, BLRRSL R 0 b, L T T ARHT & 7 L
o AE . B EAEE, #RAERER, BRI 2 28, AR s, TR
= AE AR B3 o



2. M RE

2.1 BITHIE

(CIESIN: F

CPU: Intel 2.0GHz LLL
WAF: 26 PL L

ffifk: 206 LA I

BRI

FHFF Win7. WindowsXP. Linix #{E R4

W Mat1ab2009 DL b A

2.2 frw A

ABRAERIEAT 7 BT IR RTINS Matlab ##%42 7T :
SPMS
REST V1.8 121225

MICA betal. 22

2.3 5

TR B A ST A

TR, IRAES1E Matlab T Set Path (Wl 1-2) &



MATLAB R2

|Fﬂe Edit Debug Parallel Desktop V

MNew >
Open... Ctrl+0O
Close Command Window Ctrl+W

Import Data... L
Save Workspace... Ctrl+5

Set Path...

Preferences...

Page Setup...
Print... Ctrl+P

Print Selection...

1 ..BC sliding_window_FC.m

2 DiNcBC DynamicBC_run.m
3 D\...namicBCYDynamicBC.m
4 INHCN_LFCD _main_verl.m

Exit MATLAB Ctrl+Q

41

4\ set Path [E=REel

All changes take effect immediately.

MATLAB search path:

Add Folder... | Ch\Users\napoleon\Documents\MATLAB

| DAmatlabTools\REST_V1.9_140508

Add with Subfolders... D:\TumorProc

DATumorProc

Move to Top DATumorProc

DATumorProc

DATumorProc

0

M ayesBown DATumorPracessing\dcmz2nii
| DAmatlabTools\DPARSF V2.2_121225\Templates
|\ DAmatlabTools\DPARSF V2.2_121225\Subfunctions

|\ DAmatlabTools\DPARSF V2.2 121235
|\ DAmatlabTools\MICA_betal.21_20110824\nic_functions\nic_spms5_files =

|[ Save ]" Close ||| Revert | [_Default

] 2

F Matlab SEHPERE:  "File’ > ’Set Path’ = ’Add with subfolders’ = i%E#
Btz B fE H 3> “save’ > “close’  (WIE 2) . REST ¥4, SPM %A1 MICA % ft:
[FIFE Ty 12 2

T ASF -
B HT I Matlab;



1E Matlab §14r 4 % (Command Window) HH# A : TUMOR-> [HlZ4 (i 3)

4\ MATLAB 7.10.0 (R2010a)

Fle Edit Debug Parallel Desktop Window Help

BRI Y-

Current Folder: CA\UserstnapoleontDocuments\MATLAB  ~ |[.] (&

* Shortcuts (2] Howto Add (7] What's New

Current Folder 0 a x
@ » |l « MATLAB » - P 'ﬂvl
[ Name =
Y0780255
EH matlab.mat
Details S

Select a file to view details

| fx >> Tumog|

Workspace

HQgax

& o B % B ||GP select data to... ~

Name «

«

Value

Command History

“0a x

2%

TUMOE
guide
TUMOR
- guide
— 14-8-16 TF9:40 —%
TUMOR
guide
- TUMOR
guide
TUMOR
cle
- TUMOR
cle
TUMOR

~cle

d

OVR :

& 3

BAFR S S ] 4o

R AEMEIR:




B TUMOR (v1.0)

1 TUMOR

— Pre-processing

2 | | DIcOM Sorer 3 ZJPPH ~
Working Directory; 4 l
Paricipants:
5
Murnber of Time Poinis: 6 TRs) | 2 7
Elice Mumber. Slice Order: Reference Sliua:-
8 9 10
11 Post-processing
[7] Huigance Covariates Regressionl 2
[] Functional Connedivity 1 3
Flica 14 ’ View ICA Resulis |1'5

1/ 18

9 |
Staring Directory. 16 Save | | Load Run' |

Kl 4

L PACERRLEE, 2. BB, 3. ZHTBEEH, 4. TAFMRksim, 5 S 20w,
6. I IA) R, 7. WHE S HEER, 8 R 9. EARHUN Y, 10. %R, 11, Ja kP
B, 12 AR ERIA RN, 13, DRSS ITIZHL, 14 MSZR 0 A%, 15, B AL AL
O A RIFIEF GGy, 16, pHTIRERIRREE, 17. Z4dRA7, 18. ZHORAL 19.

BATRERY -

3. B R(E




3.1 ¥3#E#HE ———DICOM Sorter (& 5)

’
B TUMOR (v1.0)

TUMOR

— Pre-processing

Wiorking Directory:

DICOM Sorter ZJPPH

FParticipants:

MNumber of Time Points:

Slice Number: Slice Order:

TR (=) 2

Reference Slice:

— Post-processing

[ Functional Connectivity

EicA

[] Nuisance Covariates Regression

View ICA Results

Starting Directory: Save Load

Run

Kl 5

H1 T A EEBE 5 21K J5 4s DTCOM Hodls — B2 B WAL IRPLES Lot i, Bt
P LERGR AL, SRS B GIRAE i, BAWEN2E, K 6.

£ BEE

|1 17581403 2014/8/7 4:19
| 17581421 2014/8/7 4:19
| 17581439 2014/ 3
| 17581457 201 4:19
L 17581475 2014/8/7 4:19
| 17581493 2014/8/7 4:19
L] 17581511 2014/8/7 4:19
| 17581529 2014/8/7 4:19
|| 17581547 2014/8/7 4:19
L] 17581565

| 17581583

|| 17581601

| 17581619

|| 17581637 :
|| 17581655 2014/8/7 4:19
L] 17581673 2014/8/7 4:19
|| 17581691 2014/8/7 4:19
| 17581709

L] 17581727

|1 17581745

L] 17581763

L] 17581781 201 419
|| 17581799 2014/8/7 4:19
|| 17581817 2014/8/7 4:19

Kl 6

E=idl

e
i
i
e
i
e
pra=
i
prds
T
i
e
i
i
pra=
i
s
e
i
prds
i
i
pres
i

Fuh

349 KB
340 KB
349 KB
349 KB
349 KB
349 KB
349 KB
349 KB
349 KB
349 KB
349 KB
349 KB
349 KB
349 KB
349 KB
340 KB
349 KB
349 KB
349 KB
349 KB
349 KB
349 KB
349 KB
340 KB

Mok

INEO



PITEL,  FEALBR AT 75 2500 DICOM it b AT 8 3, R4 RHR RUB S0 et AT 7028 A
(LSEX(R IR

B AR DICOM #41 (K 5) , #EAW ™A (E 7 -

B} TUMOR DICOM Sorter = e

TUMOR DICOM Sorter

DICOM File extenzion (IMAdcminone): WA

-
Data Directory: !:]
Qutput Dir: ChllsersinapoleonDocuments\MATLAB E]

Directory Hierarchy: @ SubjectiDiSerissName
() SeriesName/SubjectiD

[] Anonymize DICOM files

K 7

® DICOM File extension (IMA/dcm/none) :
HEHEMEGER (BEH4L) , FB5hRoRm2EIGEHK IR, B 6
T~ EHE R A none.,
o FEFIRIEPALTRIF, BEWE 8 PramiBhsEs.
A VYA LT :
1. Add a directory: EFe—ANSCAFFTAEBURN SR
2. Remove selected directry: MiFRi%&H %I SC1F
3. Add recursively all sub—folders of a directory: iBJTHBZEFIR H T
T T30, — Ok FRIXA~ . AR R H 5, XFERAERTIA
RS ST AR B S R AR o — ke e
4. Remove all data directories: MHFRFIZFRHFTA KISC1E

10



B TUMOR DICOM Sorter B

TUMOR DICOM Sorter

DICOM File extension (IMAKdcminone): A

Add a directory
Remove selected directory

Add recursively all sub-folders of a directory
Data Directory: =============================

Outpust Dir: CUsersinapoleon\Docl

Directory Hierarchy. @) SubjectiD/SeriesName
SeriesName/SubjectiD

[*] Anonymize DICOM fies Run

Kl 8

® Data Directory : IXRIEFESCIFPTESCA I —ANJ7:, (X B ARk
B0, TASREE IS MR BEAR B 3R ISR

® Output Dir: K Bes 5 a0% SR, AR B SO AR TS AL

® Directory Hierarchy: #FRLFHH SISO IALTT A, AL
1. SubjectID/SeriesName (44 LAt ID 7ERT P4 4 1E5)
2. SeriesName /SubjectID (Uffdn44LAFFIALERTEA ID £/5), 1HiIEFX

/I\o

® Anonymize DICOM files: 44k DICOM LA, fH454% 0 —Lepafifs EA L

7o

’
B DICOM Sorting ==

DADPeE38e6451

11% Elapsed 0:1:22, RBemain 0:9:53  20:21:59 Started

Cancel

11



K9

fJa rir ‘Run’ JEMGEHAT R RE R, AR RE AU GEMOSER! L) B
SEREHEEE (K 9) o BuRBEHTE AR DR, B s e n i RK
TS, A E s

, 0001_3Plane Loc SSFSE_3599

, 0002_ASSET calibration_3599

| 0003_rs_fMRI_3599

J 0004_3D_T1_3599

, DD0S_3D_ASL_3599

, 0500 _Cerebral Blood Flow_ 3599

Kl 10

EThEeEN T EMINEEG (FELFHFES OMRT EG, #la, K10 H K
003 rs fMRI 3599 S AF3) B A4 A" FunRaw’ [FCERT (B 11D o B
BIXA e . Blandr v Li YF CinE 12)

EIIREE ML E ARG (FER S PRIER T1 25004, B, 1B 10 i
004 3D T1 3599 CfF3¥e) i FEldnaN" TlRaw’ BISCAEIET (B 11) o PR XAS S
Ketndo VER, AR AZA FunRaw T IZFRORSF—3, Wili YF (Wil 12) .

TR A AR — 1R MR AT (B0, X EURHAR H 3808 LYFS) A 9 EdE
ARER TARBRAR, W1RA:

v IHEHL » EHEEES (D) » LYF3 »

SEIEET - SIESET zl= #
= =

Ity

) FunRaw
) T1Raw

K11

SIS, ik BRI, NAZBCNE 12 X8 HH FunRaw A T1Raw iX
PN SIRAFE S HRBIRAT QAT E, HATHE BRI S (HAYH R
2 o HELRIIE FunRaw 1 T1Raw 3X BN SO R 19 FSCAF R A FR— 5. Ak i STk
2302 TUMOR AT BAIER IR AT 6

12



4 )l LYF3

4 | FunRaw
i L YF

4 | T1Raw
i L YF
& 12

3.2 EFESHF AR ——Template Parameter

Bl TUMOR (v1.0) e

TUMOR

— Pre-processing

DICOM Sorter ZJPPH b

Warking Directory. CCBD
Blank
Calculating FC only
Calculating ICA only

Patticipants:
Mumber of Time Points: TR(s): | 2
Slice Mumber: Slice Order: Reference Slice:

— Post-processing

"] Nuisance Covariates Regression

[] Functional Connectivity

FicA View ICA Resulls

Starting Directory; Save Load Run

K13

Mt 13 A EMARSEOTRR TR, XA TR AL T A F SRR
HiSH. TS AL R AR A D IR . FRATTAE TUMOR ) v1.0 FRASIIN T HWHTA A
REERE (ZIPP) AFHAL B S ISR LA S AT T O 27\ S 5 B T 9 0 (CCBD)
(I TRA B 2 L TR AR o« H5d o0 AT A\ 52 A0 SR BB A X A B 4 ok 1, AR R

13



FE—MANKEESH,  TA] DU e A 5 2 B o B sh i A\ B B S 4
filtn, PP, B SR B B A B N R EERBE 3T PO T ] LR #5211
BT TR S8, O RS (Number of Time Pionts) , IFRIZMHEE (TR
JZ# (Slice Number) , JEZREUN ]I (Slice Order) , IIA|ZKIEMZS%EZE
(Reference Slice), 1 14 Fis:

-
B TUMOR (v1.0) =0

TUMOR

— Pre-processing

DICOM Sorter ZIFPH >

Working Directory; CAUzersinapoleonDocuments\MATLAB E

Participants:

Mumber of Time Points: | 240 TR (=) 2

Slice Mumber: | 37 | Slice Order: [[13579 1113 Reference Slice: [ 371

— Post-processing

[[] Muisance Covariates Regression

[ Functional Connectivity

[ 1cA View ICAResults

Starting Directory: Save Load Run

% 14

P 15 24 CCBD 1 3T GE MR750 F LR ARG B 1 i S48

14



’
Bl TUMOR (v1.0) ==

TUMOR

—Pre-processing

DICOM Sorter CCBD 7

Warking Directory; CUzers\napoleon\Documents\MATLAB E

Paricipants:

MNurnber of Time Points: | 240 TR (5): 2

Slice Mumber: | 43 | Slice Order; (13579 11 13| Refarence Slice; |43

— Post-processing

[ Nuisance Covariates Regression

[ Functional Connectivity

1 1cA View ICA Results

Starting Directony: Save Load Run

K 15

A FEXAS ST B A ST /5 ZE R B e BB WU I S BB, SmT DL
RS R ) Blank IE T, LRI NS EM AR IR S (W 16 Pron) . T
LA BN G P 2 S5 -

FATIR I 7 FA TR AL B T LB s O RHdE,  BATR UAE BUE RS
NiEREE A QRS HIBRR . FATH S AWTIIAE Z UGS B, (815 At
AR B, TS Bl A B [A] .

15



-
Bl TUMOR (v1.0) ==

TUMOR

— Pre-processing

DICOM Sorter Blank T

Warking Directary: C:\U=erzinapoleon\Documents\MATLAB E

Farticipants:
Mumher of Time Points: TR {s):
Slice Number: Slice Order: i Reference Slice:

— Post-processing

[[] Muisance Covariates Regression

[ Functional Connectivity

E]1cA View ICA Results

Starting Directary: Save Load RI.II'I

K 16

TS LA ) 5 =M% T Caleulating FC only’ A1 58 PU /N & T Caleulating ICA only’ 43 A4
& RN TR S Thae iE 82 0 A A R SO B 53 70 #r o

Berpiny, X REIA) AR AONE S (17 Fros) o

16



’
Bl TUMOR (v1.0) —lre

TUMOR

—Pre-processing

DICOM Sorter Calculating FC only -]

Wiorking Directony: C:\sersinapoleon\Documents\MATLAB E]

Participants:

Mumber of Time Foints: | 0 TR (s): 0

0 [135791113 0

—Post-processing

Nuisance Covariates Regression

Functional Connectivity

[ IcA View ICA Results

Starting Directory: Save Load Run

% 17

3.3 EFETIEBZ——Working Directory

A ‘Working Directory” AIMY .. 4%, XIS #H —ANEER SIS R AR
(& 18) , W ERINIFER ‘FunRaw’ A1 ‘T1Raw HICfE CGXHEJE LYF3) , 1E RN
TORBHEAC TR H 3% B N oRITA A s, B EEXMRE R T

17



(B Tumor w10) l==] = ]

TUMOR

— Pre-processing
S [
DICOM Sorter |E|E“FIk vl Fleaze =zelect the Working directory:
Wiorking Directory: | DADPLYF E
b)) LYF2 =
& = . game
[ ICA
FPaticipants:
L LYF2
4 | LyF3| =

[» 1) FunRaw

Mumber of Time Paints: |:| TR (s} I:I I} T1Raw
Slice Number:l:l Slice Order: |I| Reference Slice:[ >l matlabTools

[= ) MRIcro

> | mricrond
— Post-processing @ MSQOCache

[[] Nuisance Covariates Regression

i) LIF3
[ Functional Connectivity

HicA [ gz | [ wE | mE |

Starting Directary: [ Save ] [ Load ] Run

4 18

18



3.4 VAL E SH(#% B ——Parameter for pre-processing

-
Bl TUMOR (v1.0)

R X

— Pre-processing

DICOM Sorter Blank T

Wiarking Directory: DALYF3

TUMOR

Faticipants:
Mumber of Time Points: TR (s):
Slice Numher: Slice Order: i Reference Slice:

— Post-processing

[[] Muisance Covariates Regression

[ Functional Connectivity

] IcA View ICA Results

Starting Directory: Save Load Rl.ll'l

K19

SRR P A BT BRI S HON, AT T s B A B A A P 5

T ARG T e DX E AL A TRANBED IR — i E0 4 -

kR (DICOM to NIFTI)

FHT 4 AN A

A2 RS IE (Slice Timing)

LB#ZIE (Realignment)

G 55 2 A% 55 (TIWI coregistering to EPI Image)

28] (Smoothing)

19



®  LLMEDRE (Detrending, My riZhBEIERL D HTEH])
® IF[alEY: (Filtering, ¥ riZhREERL DM )

® LA E (Nuisance Covariates Regression, 7 fIhEEiERESHTHH)

I FAT LS HO A R B BE AILA R Ui — FE I B BTV, I 0 2 2 T A e 4tk
KHT 4 DIFE AL CREIRIE, RS, AR, REMEER, BEUER, Rltixes
SHOFEAAETIE T R, MR a8 SIS i [ € S 8E ST .

T %I} 1] 250 50 (Number of Time Points), BFTRIZ>#5% (TR), /2% (Slice Number),
JZ3RELS [R] B (Slice Order), %2 (Reference Slice)iX 4625, AIENLEZS IS HUEAH
1), BT AMES R deor i D DR PN . WEXESHE NN ES, RGBT
SRR A AE T T 75 EEN A I S RO IR, IR T DL B e s e gk rp R S B e ) 9
BRI (& 14-15) 5 QR TS s oA 18T SN S R0, X ] DL S H0sR
NREE A R Blank ETT (K] 16) , AAJEFAIIANIXLESHL .

3.5 TEe &4 Hr——Functional Connectivity

A% ‘Nuisance Covariate Regression” #1 ‘Funtional Connectivity’ ZEiIfik
TAE, AT B DhREERE M, B T DLE L 5 S B8R S R e 3R =
ANIET “Calculating FC only’ “Ai&EIhaeiEsen#r (B 20) . ‘Calculating FC only’
B )2 FE A AL B AR A D R X — 2, TAMEOAR B IR, RS T
P Hrhik$E ‘Calculating FC only’ iXANET, <IN ~HI 5, Nuisance
Covariate Regression i&Ijifll Funtional Connectivity ISyl B shik A 3 H i 744
AW (E200 .

20



B TuMOR (v1.0)

TUMOR

—Pre-processing

DICOM Sortsr Calculating FC anly -

‘Working Directory: C\WsersinapoleonDocuments\MATLAR E

| &

Participants:

Number of Time Points: | 0 TR{sx: 0

g z Order [[1357911 13 Reference Slice: | 0

—Post-processing

[¥] Muisance Covariates Regression

[¥] Functional Connectivity

FlicA View |CA Results

Starting Directory. Save Load | Run

%] 20

DIREERE TR A E RS (Nuisance Covariate Regression) FIAIFET-Fli 1 A1)
REIEHZrHT  (Functional Connectivity) o MEESE T HEEEIHETR, BFPaTE
AR & B T R, S AN P S, AR TSk PR SR R A B P AR A X
(ROD) , WK 21 AR

21



-

| SPM8 (napoleon): Graphics l‘:' &] |
< | Ele Edit View Insert Tools Desktop Window SPM Figure Help N L

File..LIYAFANGPREs003a1001.img
Dimensions: 192 x 256 x 176
Datatypeint1b
Intensity¥ =1 X

Crosshair Position
mm:
[
Intensity:

Vorsize-0.977 x 0977 x 1
Origin:103 171 55.3
Dir Cos: 1.000 0.009 0.011
0.008 0.999 0.035
£0.011-0.035 0.999

Full Volume - Hide Crosshairs

World Space - |bilin interp -

[ selectcovariate || Done | Auto Window - Add Blobs

K 21

FEIE 21 (A& ROT S FE A, 2 Bom— Izl AT RE & 2 WX 555 (1 T1
fEFR, ] DR AR A BRI 334 P e 2 0] VAL P i A B BT A AR (X A7 B

FEIWREIER I RE R, —RHERE T AR SIS S CEAR, n] IAMif%
AR, XFEAT DAL D REE RS R INAER . B0y, DOREER R IX Lef P 75 B i
Ko
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K 21 s e R RO TSR AR T R AL E . O TR D RE A P AR
& ROI, — B Edly 7 EAIE, B 21 fFI 2 B A AR BOX A S AR, IR
‘Crosshair Position’ M) ‘mm’ tHREIZKAPRE, 7E ‘vx’ P REIARMIAME, JF
f£ ‘Intensity’ J5H S ARIRITEN BV 5.

— BRIkl T HEAMIE, BAE T ‘select covariate’ {%4l, TRAFIEPTIER)
WAREAR. B, BFSBUORHEN - M EEIEESR N, HREE T - M EE.

BT L —ER R AR R, EREA T E AR, Adrgs Done” iRHMPMLE ROT
b Rl

B 21 45 T AR TAE R SR R AS T f5 BUR I — LA B R, BRI E.

FRA TR S 7 250 A B SR B AN (1R ROT [ ARRRPE N B & (B 22) , &l Ll
ZIEFJLA AR ROT AR . FATHAME R EENE ROT AR N AR &, [FIRE,
AL AT BLZ F LS ROT /N P A2 &

B, GEFEEAZE ROT ABFRAJR R, ANERFEEET KRS, AN E LS D)
REXAORLE, RILLEFEEAR, Wi, BEEwe i)y, @ BUEFmIR X5 5%
M AR BF 5 540D
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rﬂ SPME (napoleon): Graphics £= ety
Ele Edit Yiew [nsert Tools Desktop Window SPM Figure -
Crusshar Posibo File  LIYAFANGPREs003a1001.img
rosshan ity
- - - Dimensions 192 x 256 x 176
g |l Detotype intt$
L 123312761188
IntensibyY =1 X
Intersy 46717 i
Vowsze 0977 x 0977 x1
Onginc103 171 5.3
Dir Cos: 1.000 0,008 0011
0008 0.559 0,035
0,011 0035 0,955
Full Volume - Hide Crosshairs
World Space = bilin inlerp -
select covanale Daone Auto Window - Add Blobs
K 22

ERETRIF R ThREER T, FFFR s —AN S BRI, 58 R R
MPEEAm (E23) , REEE, B 23 £ FAREMEERIZ define ROI™ o Flik
B E RO —#F, EFAT A ROL 2B O ebn RIE BRI 7 ST EAL
I Hpidid% 4’ define ROI™ ARAfFh+ mislbbs . 1] DU SR FER D BRIE S 2 ARl 05

ROT. Mk HE5ctE)G, % Done’ 1B HFHF fiE IS .
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BlniEFesh XK F XAEAR T 5L a0l 24 fos:

-

5 SPMBE (napeleon): Graphics

File Edit View Insert Toaols

Desktop Window SPM Figure Help

Crosshair Position

mm: 267447828
L1 131812201362
Intensity: 470,863

| select covariate |

Done

File..LIYAFANGPREs003a1001.img
Dimensions:192 x 256 x 176
Datatype:int1f
Intensity ¥'=1X%

Wox size 0977 x0977 x1
Origin:103 171 55.3
Dir Cos: 1.000 0.009 0.011
0.008 0.999 0.035
£0.011 0.035 0.999

Full Volume -
World Space > |bilin interp

-

Auto Window - Add Blobs

K 24
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3.6 ML Hr——ICA

WL R T RAEAR A2 JG 403 ‘Post-processing” [I—#5r. 1ENIIREEE:
ST — Rl 5, ICA BT Z RN . R, ERTFARIARTT E A, i E
SRR BAR AT ST B 73 5 RES WA 21 -8 T Z I ThRENX, R LU Fyea By
TR EE I RE X BT Z DIRE R GILRE L, XX TS PARBA EEEH

FEABRAF A AT R Bt T — MBS R (1CA” , R Ekrhix Nk, e fE
= HBNHAT ISR M, AT ZF A BINOSH, — R IR EREE, K
Rl H s A R (8] o BARERAE A P AT 2

® HE/AE ‘ICA” (PR EPBEEM Functional Connectivity 11453k TCA 1144,
TRAPFD ;

® EFBBMAM RN ‘Calculating ICA only’ C B 25) , 55—FJy
AAFE R, F M7 XA RS oi, TANEAT HA P IR Wk £ei%
M, 75 ZHi R Working Directory AEIEATEM H 3 GXHEYD\LYF3) , Jf
i i E Starting Directory 4 ‘FunImgARS’ JFf[ml%=, JRf R TIALFE A HH 45
B FunlmgARS XA SCHEIE; AR, #ifR 1 B IERIK Number of Time Points
(IX BB SIS TE] s B0 4, i RS HCE () 8] SO 240, X B %
WN 236, KN FunImgARS HH SO V& 2Bk TR 4 MRS e, MR iE
IEHAH) TR -
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Bl TUMOR (v1.0) ==

TUMOR

— Pre-processing

DICOM Sorter |Calcu|ating ICA only v]

Warking Diractony: | DALYF3 | f ]

-

Participants:

o8
Mumber of Time Points: |I| TR (s): III
Slice Mumber: IEI Slice Order: Reference Slice:@

— Post-processing

[ Nuisance Covariates Regression

nnectivity

ICA View ICA Results

Starting Directory: | FunRaw l Save l l Load l Run

& 25

s EEAEHL ‘Run” {EIFAGREATMAL > 04T, BAETE SR LA 26 [ Rt
JE 2%k A RIS AT IS 1 3 oo M I BRSSP BRI o, AR S5 R RE P18 4T 58 B



Changing sign of coponent &
Changing sign of component 45

DONE CALCULATING GROUP ICA

STARTING BACK BECONSTRUCTION STE]

-done back reconstructing set |

[F=mE—)

B Multiple-runs ICA

Cumrent progress:
Calculate ICA. .

DONE WITH BACX RECONSIRUCTION ST)

20% Elapsed 000, Remain 0.00 12460 Started

STARTING GROUP ICA STEP

B Multiple-runs ICA

Input dats size [45,40032] = 45
Finding 45 ICA compoments using
Initial learning rate will be 0.
Learning rate will be sultiplied

Tatal progress:
ﬁb‘a—m constency ICA is unning

by T WEERRE

Training will end when wehange ©

Removing mean of each channel ...

Hot removing mean of each channelll|

Te-UUS o STTer DIT Steps.

Online bias adjustaent will be used.

5% Elapsed 0 Remain 0:8:11  12:45:25 Stanted

B0 e

Fipal training deta range: -11.6607 to 11.6767

Computing the sphering matrix...

Starting weights are the identity matrix ...

Sphering the data ...

Beginning ICA training ...

step 1 = Lrate 0. 003041, wchange
step 2 = lrate 0.003041, wchange
step 3 = lrate 0.003941, wchange
step 4 = lrate 0. 003548, wchange
step § - Leate 0.003192, wchange
step § — lrate 0002873, wchanpe
step 7 - leate 0. 00I585, wehange
step § - Lrate 0. 002327, wehange
step § = lrate 0. 002084, wchange

ﬁ!?

406522

L 095187

. 382475, angledelta 90.4 deg
7.591190, angledelta 119.0 deg
134008, angledelta 120.5 deg
L 811840, angledelta 119.0 deg
L GE4T56, angledelta 1131 deg
400252, angledelta 112.3 deg

240168, angledelta 103.8 deg

FFiafT ICA e e, Mt FHAEIRAm (E27) , HTEF ICA 4R
(Visualization tools) . i< HINEM—LL ‘ICAT &M xcH3, FHTAN
ICA 255,

Kl 26

*0O A x| Workspace

© E SR sud]

ans

af

Comemand History

“0ax

BN 14-8
guide
= 1%
TR
guide
TUMOR
guide
- 142

-15 TvF6:22 =

=16 Te:04 -

=16 TF9:40 =

%

28



”
B view the components ==

Visualization tools
— “Wienar -
View by type: | Component ] All components of a subject ]
Aggregate - Componzn: | -
Mean Component 2 B
Tmap Component 3
Std Component 4
Subject 1 Component 5
Component &
Component 7
Component &
Component 9
Component 10
Component 11
Component 12
Component 13
- Component 14 -
Template: |DymatiabTools\MICA_betat 21_21 B View
Sort components [ Identify components ] Exit

Kl 27

ICA &5 e 2=F ey (& 28)

H,

HE .

./ mat

. output
B gc_agg_component_ica_
@H gc_mask
B gc_mean_component_ica_
@ gc_mean_all_component_ica_
@H gc_mica_parameter_info

| | gc_results
@ gc_std__component_ica_
E gc_tmap_component_ica_
@ labelResult

| 28

‘output’ AR RBOZAIA TCA /A gs B, BIRTA 1R R0 1) 43 TR) A 2
BRI A7 51 ICA IZHUAFRSN gc_mica parameter info.mat SCHF. HABKSCHETLTR
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AT LAER 27 FORIE H, & 1CA FAMRER. REA/NUE I 27 FRl H
S, AT UG T I (5 B BT IR 1CA ARG IR .

1. 7 29 J2 PR AT 2 AL, %&4% View ICA Result. ZESAHE T (& 29 45)
5 Load,

r
Bl TUMOR (v1.0) =i

P
B View ICA Results |

TUMOR Setup-ICA  Tools

— Pre-processing

View ICA Results
DICOM Sorter i > — Input parameter:
1 groups, 1 subjects are selected
Working Direstary DDPUin_hefen ) Select files Ll '
ICA parameter
i [] Automatical estimate Specity the number of components: 45
Paricipants
IC2 algorithm: | Infomax - Configure ICA
2 hultiple IC4 with Multiple order Randinit [T Bootstap
Nurber of Time Paints: | 240 TR | 2 X
Mumber of times to run: 50
Slice Number. | 43| Slice Order: (1357511 13 Reference Slice: 43
— Post-processing O IR
(YT T G o R e Prefix: 9c Scale the result | Z-scores ~
Functional Conneciivity Directory: DATHEUCA: E
IcA | View ICAResults

[Sa\re] ![ Load lll Run all ]

Starig Diverlrs: | FunRenw

Kl 29

2. fE ICA s e vpi £ gc_mica parameter info.mat X4 (B 30) .

. mat

. output
g gc_agg_component_ica_
@ gc_mask
g gec_mean_component_ica_

gc_mean_all component ica

@ gc_mica_parameter_info

gc_std__component_ica_
@ gc_tmap__component_ica_
@H labelResult

Kl 30
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3. fEFHE ORI 31 PRI B E AT A, AR5, ML Template i A2

(314D IEFERMR

o
B View the components

r
B View the components =]

=

Visualization tools

Visualization tools

v

Vi

All components of a subject

iew ky t‘merl Compenent

‘iew bytype: | component All components of a subject

Agoregate =
Hean Component 2
Tmap Component 3
Component 4
-I Component 5
c t6

Component 7
Component 8
Component 8
Component 10
Component 11
Component 12
Component 13

< Component 14

Template: | DADPUin_hefen\T1imgCareg\in_| D

Component 2
Component 3
Component 4
Component 5
Component &
Component 7
Component 8
Component 9
(Component 10
Component 11
Component 12
[Component 13
Component 14

TEMplaE! | DmatiabTools\MICA_betal 21_2| D |

} [ Identify ]

[Snn c

[Sorl mpon m:} [Ident\fy mpon m:]

e

K 31

A EFHEE (B 32 /2D Hik#% TlImgCoreg AN, 130 A I KGOS

(W 324) , SREsdE 4T

B Please specify a file of mask S/ | (B please specity  fle of mask =)
EHEE D | | Tineoree - e @erE EHEET: [ Tinteten - e®EckEr
e =23 B EREm R=
N Y e b
ﬁ]ﬁl%‘ﬂﬂ)‘]fﬁ f 1 Jin_hefen 2014/8/17 21:54 ﬁiﬁi%ﬂmfﬁ
=  ©
EL] £
020140817 _14...
= =
B 5
("] A
L AL
@‘ < i, ] 3 @
fodss I
iR 0 | ~] are | SEm: | = [axoe |
WA [ML Mask files @ imgs %041 =1 B FHBEM: AL Hask files G ing: * mid) =1 B

K]
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[Tmap
sta
‘Subject 1

View the components
Visualization tools
_ vie
View by type:  Component All components of a subject -
|aggregate
|Mean

Comzonant | -
t2
t3

Template: | D:ADPUIN_hefemT1imgCoregUin_| |

me

| Hep |

Sort components [Irjemwlv,- components | Exit J

B View component

Image values Positive ]
Threshold value 1.0 .
Irmages per figure 1 v:

Anatamical plane axial v.

Slice range -50:5:85

Cancel

K 33

6. BRI 20 1CA Bl B, A or s, il 34, 5% €7 M 7 AF
MEFTIRE, EFEAEXRD. Hrf, B34 LIPS, W ‘Component
T FORZER R TSy . BT T A RN LI R A T 3, E R AT
RE M 28 NLZ2 RS B (1, W] B I ANE B 7 ORI e H A A B SRR 35 0 o
I T8930 5 20T T A 12 o B TR 3, R AR 2 8] 7 A oKk - 3047 AR BRI 24

T REMA 2 o

[ Figure 6 gc_sub001_companent ica_s1 001 &

Fle Edit Yiew [nsert Tools Desktop Window  Help
LEDDW L

Ddda| &

Q0 =

=]

=] Ea| [5] |

K 34
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4. SEEREIR ST R B F

4.1 ZHR B EHI

T — N5 01X IR TR 8 R A B R S0 BT  BIA PE O f P . B4R

A E W 35,

-
B TUMOR (v1.0)

—Pre-processing

TUMOR

DICOM Sorter

Warking Directory:

FParicipants:

CCBD |

D\DPWin_hefen E

Mumhber of Time Points: | 240 TR(s) | 2

Slice Murnber. | 43| Slice Order; [12579 1113 Reference Slice; | 43

— Post-processing

ICA

Muisance Covariates Regression

Functional Connectivity

View ICA Results

Starting Directory: | FunRaw

Run

BBt sE A, AP SO AN SR A 36
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. Funlmg
, Funlmgh
, FunlmgAR
, FunlmgARS
, FunlmgARSD
, FunlmgARSDF
. FunlmgARSDFC
, FunlmgARSDFCovs
. FunRaw
, ICA
. Masks
. RealignParameter
. ReorientMats
. Results
. ROIMats
, Tllmg
, TlImgCareg
| T1Raw
Ej TumorProcessing_AutoSave_2014 8 17 21 52

Kl 36

4.2 BT RUBEEREER

TR TS DhRSIEFE 2 0T, T 5 MR E RO, @il 37-41, Hrh, & 37-39
NHEFROL, K 40 NN =E/IAW ROT, B 41 AMKJE ROI.

Kl 37

34



K 39

35



K 41

PIATP SEAE LT X, i 42-43,
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Kl 42

K 43

BT RIIREERA ISR, ] MRTcroN BF2BIAER (44 1), 5
AT RIIREER A RN 44 T
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K 44

4.3 ML TG R

ICA R EBIPMEIGEIZ BN ERAR SRRy, 207 9 ] 45 IR G, ATE] 45 Bt

7N o

Kl 45

fiEFH MRTeroN FHIX Al s B2 IR 7 A2 B, dnf 46

38



5. g B

5.1 BAFHRFE

BT A IMRT
REMEREAT AL B 3,
BTN AN E BT
&5 2 F

H SRR

Kl 416
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5.2 B BAARE

W EAT AT AL
B AR A

1. iR IMRL

2. @EaAHERTUR

v

AHAHAL H )
DICOME I 17 4
PRI Pk
3l iE S

— R &
s
FHMALSY
TS e
s OE) g
et 1. N
v 5. 5% 3.
e i (D
1L 2R E
2. SEIRLE
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4. 2 WE 4
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' BT (2) e
5. LI
Je——» 6. JEN
7. LIRS
PyAE
ﬁ_‘E

' ' ;
FEHASHEROLE X W o 0 bLRYA S P R
| PR R T SROUE FIEH s || s
g BT 5 i o MSTR S e 22N e
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5.3 BRIt

K 47

AERAF T T B AE = AREER, SRIRBRARER,  FALEE RS (Pre-

processing) , JaAbFRFR

(Post-processing)



1. ZEIBBRR

ot BT B R, BAR AR A TR, (HR AR AR AT
SEHLE SICAL B SR AR . I LN T — LR EE B BE HLAM RORERR, O HLRE R4 i A
K AR5y B (P BRI SE B o BIUNAE v1. 0 RRAS s N 1 Hir VA8 N RS B 14 2 B
PASZHRLAS B S50 SN A S B it 70 (CCBD) IS MR . Wk i £eife T,
BAF Az BEE S BRI R A, AT 2T 308 AR B T EZ S A
KK T HmnE g 1e], SeHl— s B . JF Bz e A ReER Y 7 IIRE,
W] DABE A FRAS (T H AN BTN BE 22 B AN [R] B2 e B LR (10 2 80kt , 9 P 3R it BE 2 10
Ho T34k, WRAR A ARIBAT R TR T s D REE R B ML Sy e i, A L 1Y
SRR IEH AR AL B, Bk R R AR S AL B 7, Fu VR BIE AT
R, BAARKM ARG,

2. WiAbEEBELR

TAL PR A SRR A P TRAL B 72, AHE: A% UHe (DICOM to nii) ——>ERIN
AN ] 5 ——> I E KR IE (Slice Timing) —>3kBIXIE (Realign) ——>&5 {4 51)
REAZAT5F (T1 coregister to Fun) ——>Z3[A*Fif (Smooth) —> LML (Detrend)
—— >IN [a]JER (Filter) .

(B2 A S RO T AN A B2 BE MR SR DA —FER, B anab (AR 2 et i s U e,
LAl n DA AL SKBIIRIE, W5F, SEREE, RZUEER, IR, RHXESH
FEAT T R, AR R B SN i (e S 5E 2his 1T .

XTI (A SN 48 (Number of Time Points), BFEJZr#E%E (TR), HHZEE
(Slice Number), FAFiRF (Slice Order), Z#)E (Reference Slice) XEEHH, A
RN FINLER I SEESE A, B DAFR B R m R sk sk, PVt P %N

(EREANER IR, AR 7 AR RBEN S BR A sh im0y 50, prel HEs2
A LA SRR P B A AR I SRR, AREAS 5 227 20 ST sl N IX S P Ab B
4L —BARESE, BAr BEnEE R B T, 8 T A I SRR R M
AT EES FOA D E BRI 49K, QR H B E S RIS H IR tha] g #3)

N, HEHATFERADESH.

W
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3. JRAbEBLR

AN D RERIRBIR 2 VP UL B S, B RER A B CEER, &
P R A, AR TR R BT REIE R T AL S i, A R
FARIFNEI T ZEINRED, 52 ok B (0 3 ETh RE XREAT RE 7, T T ARG 4]

LR FE L.
A 5 AL AR N 4y 9 PR (R D RE X e L 7
—. FETMF AR TIEEIER M (Functional Connectivity)

CAE YR A AE RS TR sl DO REE SR T I, AR5 - i I AR ) — L2 R &
B AR B H R B — DA T AL AR A — SR T R T A
NREEEAL AT TS NN T s AR AR AR 5 4 RETH DI REIERL

ER AR SO T 3X — £, SR AR RS P A8 A3 B DA S 7 U IR B T — 1
vt B, EiHRDREERG PR, SAZHEE A GUI FHl, XA
L S URAGNFRIE 1 TL A R, BT DUEDUL A W8 1 A s R, e dE
T O R/ M AR, B R R RGBSR B F A E, I H %
THE S, BERS B SRS AR A B AS B H IR R . T Th R B T P
JifE

. LS8 (Independent Component Analysis)

AT 7 R Th RE I AT —FF, AR RS R 3 0 # (KR st E SRR
FEH R T, 8 T DME 1CA B BT A S BB, AT ZAEM 1CA BT
Ja R AT RS SN, AR 2 B s R IREA TCA AT EAREAF K SCAF, R 4Dni i
B B AT s U, SRS B BT ICA 40T, M RERAET ICA” kI, {Hex
H AT L R i p A 2 B, SEEl “— 80 Bl o

6. MR

6.1 HAmE A

HHEE (nissy139@163. com)
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6.2 2% 3CHR
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6.3 XM K& T Hbk

SPMS8 (http://www.fil.ion.ucl.ac.uk/spm)

DPARSFA (http://rfmri.org/DPARSF, http://d.rnet.co/DPARSF V2.3 130615.zip)

REST (http://www.restfmri.net, http://pub.restfmri.net/Anonymous/REST V1.8 130615.zip)

MICA (http://www.nitrc.org/projects/cogicat)
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