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1. HNERHE

Mizc Data

F‘rﬂ-StﬂI:ﬂl Registration Stﬂtﬂl F'mt-Stﬂl:ﬂl

Mumber of inputs |1 ill Select 4D data ‘

Output directory |f home/Alex/Test/Data’output ﬂ

Total volumes 239 Delete volumes |5 ﬁ

TR (5) 2.000000 High pass filter cutoff (s) | 100 j'

-

FTHMelodicEIfZ R E, @EidSelect 4D dataltF#IABIIHEERR rest.nii.gz , S BEEN&E Total
volumesHITR; #EFiaH B ROutput directory; & E XFRAIS BB REVEIE,;, HRAFINE
=

2. hREGINALE
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Misc | Data Pl"ﬂ'sml Registration Etntﬂl Fuﬂb-statﬂl

Alternative reference image [

Motion correction: MCFLIRT —-|

BO unwarping [

Slice timing correction:  Use slice order file — | |I home/Alex/Test/Data’s| |

BET brain extraction

Spatial smoothing FWHM (mm) Iﬂ

Intensity normalization [

Temporal filtering  Perfusion subtraction [ Highpass v

BY B8] B IE 1% ¥ Use slice order file AAEMN B A . ZPFRLAERXMED, X0k
iR B =% (Regular up, Regular downkd Kinterleaved) , MIEPRBERFEEEZRM, FRLL
FRBEXHXH N NINARRAEN; ERIYAHRIANLE,

3. fidk&

Hlnr.:l natal Pre-Stats Registration Stnhl Puut-Stnhl

[ Expanded functional image
— Main structural image

/homey/Alex/Test/Data/mprage_brain =

Linear Mormal search —-| 6 DOF —-|

— Standard space

Jusrishareffsl/5.0/data’'standardMMITS2_T1_2mm_brai ﬂ

¥ Linear MNormal search —-| 12 DOF —-|

Monlinear [

Resampling resolution (mm) |4 ill

AJiEMain structural image A K FE AR AR LG X mprage_brain.nii.gz ; A7 PR
B AINNBBRECAEHERY 76 DOF; HRIGEARZE (BL&ZEIStandard spaced)iZNonlineard{ R &
5%, FEFETFEEIITHER, &8 DiENonlinear) .
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EESaveRENZRIKE, TAFEEMUNEATLUEMLoad, BREEIRE; EEGoFIRIE
Bz

=. fEMreport_log.htmiHfeatlib.tcIEEHZ=

EEBSRMEUE, SEREBEREER—1RA report_log.html XK, XPMXHERE
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1. EBREISEYE] RV EIE

mkdir -p /home/Alex/Test/Data/output.ica

cd /home/Alex/Test/Data/output.ica

fslmaths /home/Alex/Test/Data/rest prefiltered_func_data -odt float
total_volumes="fslnvols prefiltered_func_data"

total _volumes="expr $total_volumes - 5°

fslroi prefiltered_func_data prefiltered_func_data 5 ${total_volumes}
target_vol _number="expr $total volumes / 2°

fslroi prefiltered_func_data example_func ${target_vol _number} 1

BHEMETREHBERHFNZER, BRAXH rest.nii.gz HIRAFZ R (float) FKEIH 6
79 prefiltered_func_data.nii.gz (fEFSLERUEEGESNi.gz) ; EAfsInvolsitBEHIEE %
DABHEIR; ERfsiroiEIEFIS B R R AVEHE,; £ fsIroiity RialiY B RAV%HE, AF/EEM
Ao/, WNERESE report_log X1, R T Total original volumes = 239, {BHAR41iE2392 /&
21535889, FRLAFTH featlib.tcl X4, $€Z“Total original volumes”, RIEFHEIGOTHILITH
B

# check npts
set total volumes [ exec sh -c "${FSLDIR} $funcdata

]

fsl:echo $logout $total_volumes

BABRHNEXRITRBIERER, BABTLUEEIZAsinvolsiiHINREGR N S aTE =1, H
MH{E%A total_volumes , Bl total volumes="fslnvols prefiltered_func_data’ o B L
report_log BRI A TR ES featlib BEEXE—T, EERXRARENGEZNMAERNEE
£,
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mkdir -p /home/Alex/Test/Data/output.ica/reg

cd /home/Alex/Test/Data/output.ica/reg

imcp /home/Alex/Test/Data/output.ica/example_func example_func
fslmaths /home/Alex/Test/Data/mprage_brain highres

fslmaths /usr/share/fsl/5.0/data/standard/MNI152_T1 2mm_brain standard

TFHREERTHE—Nreg X FEATERIOENERHHFANZER, ¥ example_func EFIEIZ
BRT, EENSTEEregX MR THIT;, BHIANEIIER mprage_brain EFIEISFIERFF
F 7 highres ; FFMNILS2B2mmiRIR EHIE| HE1 B RHEd R standard o

flirt -in example_func -ref highres -out example_func2highres \
-omat example_func2highres.mat -cost corratio -dof 6 \
-searchrx -90 90 -searchry -90 90 -searchrz -90 90 \
-interp trilinear
convert_xfm -inverse -omat highres2example_func.mat example_func2highres.mat

ERA6 I BHENLM TR exanple_func EC/EE highres , FEIM example_func |
highres BYZRMEZTHAXE[F example_func2highres.mat ; F15EIAY example_func2highres.mat
KiFEEPE, 1S EIM highres El example_func BIZKME T IRIEFE highres2example_func.mat o

slicer example_func2highres highres -s 2 -x 0.35 sla.png -x 0.45 slb.png \
-X 0.55 slc.png -x 0.65 sld.png -y 0.35 sle.png -y 0.45 slf.png \
-y 0.55 slg.png -y 0.65 slh.png -z 0.35 sli.png -z 0.45 slj.png \
-z 0.55 slk.png -z 0.65 sll.png

pngappend sla.png + slb.png + slc.png + sld.png + sle.png + slf.png \
+ slg.png + slh.png + sli.png + slj.png + slk.png \
+ sll.png example_func2highresi.png

slicer highres example_func2highres -s 2 -x 0.35 sla.png -x 0.45 slb.png \
-X 0.55 slc.png -x 0.65 sld.png -y 0.35 sle.png -y 0.45 slf.png \
-y 0.55 slg.png -y 0.65 slh.png -z 0.35 sli.png -z 0.45 slj.png \
-z 0.55 slk.png -z 0.65 sll.png

pngappend sla.png + slb.png + slc.png + sld.png + sle.png + slf.png \
+ slg.png + slh.png + sli.png + slj.png + slk.png \
+ sll.png example_func2highres2.png

pngappend example_func2highresl.png - example_func2highres2.png \
example_func2highres.png

rm -f s1?.png example_func2highres2.png example_func2highresl.png

BARUZREHIERGET. SMGEL, EAslicerEMXYZ="HRNYIEE, AR
pngappendiEEitiZiesk; ARUEHERET. WEREELEE LRTE; KEFMREERIE
BHE—EABRZRXMG. ATERIUEREELN™EER. BIEEE.



3. L5 EIMNILS AT ESS B B &

flirt -in highres -ref standard -out highres2standard \
-omat highres2standard.mat -cost corratio -dof 12 \
-searchrx -90 90 -searchry -90 90 -searchrz -90 90 \
-interp trilinear
convert_xfm -inverse -omat standard2highres.mat highres2standard.mat

FR12EHENZ T highres Bo/EZ) standard , 5EIM highres Fl standard B
TRXEPE highres2standard.mat ; fFFEIY highres2standard.mat KIFEXEFE, FEIM
standard £ highres FU4E M THEFEPE standard2highres.mat o

slicer highres2standard standard -s 2 -x 0.35 sla.png -x 0.45 slb.png \
-X 0.55 slc.png -x 0.65 sld.png -y 0.35 sle.png \
-y 0.45 slf.png -y 0.55 slg.png -y 0.65 slh.png \
-z 0.35 sli.png -z 0.45 slj.png \
-z 0.55 slk.png -z 0.65 sll.png
pngappend sla.png + slb.png + slc.png + sld.png + sle.png + slf.png \
+ slg.png + slh.png + sli.png + slj.png + slk.png \
+ sll.png highres2standardil.png
slicer standard highres2standard -s 2 -x 0.35 sla.png -x 0.45 slb.png \
-X 0.55 slc.png -x 0.65 sld.png -y 0.35 sle.png \
-y 0.45 slf.png -y 0.55 slg.png -y 0.65 slh.png \
-z ©0.35 sli.png -z 0.45 slj.png \
-z 0.55 slk.png -z 0.65 sll.png
pngappend sla.png + slb.png + slc.png + sld.png + sle.png + slf.png \
+ slg.png + slh.png + sli.png + slj.png + slk.png \
+ sll.png highres2standard2.png
pngappend highres2standardl.png - highres2standard2.png highres2standard.png
rm -f sl1?.png highres2standardl.png highres2standard2.png



BAUTREEMGRET. MNILS2IRRE L, FBslicerEmXYZ= N ARNYTIEE, AR
pngappendiEAiFiedk; REUMNIIS2IERE T, SMEGELEE FREE,;, KREERAEE
YmEE—EHMFERZ R,
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convert_xfm -omat example_func2standard.mat \
-concat highres2standard.mat example_func2highrest.mat
flirt -ref standard -in example_func -out example_func2standard \
-applyxfm -init example_func2standard.mat -interp trilinear
convert_xfm -inverse -omat standard2example_func.mat example_func2standard.mat

B M example_func El highres B HEFEPE example_func2highres.mat FIM standard %!
highres Y2 ZH#AEFE standard2highres.mat ZE 523, FEIM example_func F|
standard BYZ M THREEFE example_func2standard.mat ; IRIEIFEIRIM example_func F|
standard BYZRMETHRAEFE, 35 example_func FZEIFIMNILS2AT AR 8] ; I
example_func2standard.mat SKiFE%EFE, 1FFM standard F) example_func AL THREEE

standard2example_func.mat o



slicer example_func2standard standard -s 2 -x 0.35 sla.png -x 0.45 slb.png \
-X 0.55 slc.png -x 0.65 sld.png -y 0.35 sle.png -y 0.45 slf.png \
-y 0.55 slg.png -y 0.65 slh.png -z 0.35 sli.png -z 0.45 slj.png \
-z 0.55 slk.png -z 0.65 sll.png
pngappend sla.png + slb.png + slc.png + sld.png + sle.png + slf.png \
+ slg.png + slh.png + sli.png + slj.png + slk.png \
+ sll.png example func2standardl.png
slicer standard example_func2standard -s 2 -x 0.35 sla.png -x 0.45 slb.png \
-X 0.55 slc.png -x 0.65 sld.png -y 0.35 sle.png -y 0.45 slf.png \
-y 0.55 slg.png -y 0.65 slh.png -z 0.35 sli.png -z 0.45 slj.png \
-z 0.55 slk.png -z 0.65 sll.png
pngappend sla.png + slb.png + slc.png + sld.png + sle.png + slf.png \
+ slg.png + slh.png + sli.png + slj.png + slk.png \
+ sll.png example_ func2standard2.png
pngappend example_func2standardl.png - example_func2standard2.png \
example_func2standard.png
rm -f s1?.png example_func2standardl.png example_ func2standard2.png

B UTERINEEMGARTE . MNIIS2IEIRTE L, (EMslicerEMXYZ="FRNTIEE, AREA
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mcflirt -in prefiltered_func_data -out prefiltered_func_data_mcf -mats \
-plots -reffile example_func -rmsrel -rmsabs -spline_final

mkdir -p mc

mv -f prefiltered_func_data_mcf.mat prefiltered_func_data_mcf.par \
prefiltered_func_data_mcf_abs.rms prefiltered_func_data_mcf_abs_mean.rms \
prefiltered_func_data_mcf_rel.rms prefiltered_func_data_mcf_rel mean.rms mc

cd mc

A example_func NEE RFITAREIRIE; R AMcHIXXHR, 1§ E—FLhRIENERBT)
B HRFAHRNZE R,

fsl tsplot -i prefiltered_func_data_mcf.par \
-t 'MCFLIRT estimated rotations (radians)' -u 1 --start=1 \
--finish=3 -a X,y,z -w 640 -h 144 -0 rot.png
fsl tsplot -i prefiltered_func_data_mcf.par \
-t 'MCFLIRT estimated translations (mm)' -u 1 --start=4 --finish=6 \
-a X,Y,Z -w 640 -h 144 -0 trans.png
fsl_tsplot -i
prefiltered_func_data_mcf_abs.rms,prefiltered_func_data_mcf_rel.rms \
-t 'MCFLIRT estimated mean displacement (mm)' -u 1 -w 640 -h 144 \
-a absolute,relative -o disp.png

RIELXMRIENERE NS — M RV TR RN, URAENMENFIE, ATFRE
k5, UEA—KERH:
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cd /home/Alex/Test/Data/output.ica

TR="fslval prefiltered_func_data_mcf pixdim4°

slicetimer -i prefiltered_func_data_mcf --out=prefiltered_func_data_st \
-r ${TR} --ocustom=/home/Alex/Test/Data/sliceOrder.txt
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fslmaths prefiltered_func_data_st -Tmean mean_func

bet2 mean_func mask -f 0.3 -n -m

immv mask_mask mask

fslmaths prefiltered_func_data_st -mas mask prefiltered_func_data_bet

RENBe BRI THIE R, BT EMRIEMASR, WEMFEIThEEGRRImask; fEMbet2fhitIRE&RAY
mask, BRIASINL _mask UGS, FALARImmvERE®; BfEiTHImaskEEaEBRIVIERES,

int_2_ 98="fslstats prefiltered_func_data_bet -p 2 -p 98°
int2="echo ${int_2_98} | cut -d ' ' -f1°
int98="echo ${int_2_98} | cut -d ' ' -f2°
intensity_threshold="echo "${int2} + (${int98} - ${int2}) * 0.1" | bc"
fslmaths prefiltered_func_data_bet -thr ${intensity_threshold} \
-Tmin -bin mask -odt char
median_intensity="fslstats prefiltered_func_data_st -k mask -p 50°
fslmaths mask -dilF mask
fslmaths prefiltered_func_data_st -mas mask prefiltered_func_data_thresh

HREE2M BB DL, FHLUL0%IKERIE; WETHERNEGERESERTRENG
%, AEKRBZEGNREH _ENEIHFNmask; IHENEEREGHNIEGNFMUE, EE
=RE; BeEHEmaskRIMEZIKET MER; BHmaskEBRINEEGRIVIENALR,

8. ZIEAFA

fslmaths prefiltered_func_data_thresh -Tmean mean_func
FWHM=5
smoothsigma="echo "scale=10;${FWHM}/2.355" | bc"
susan_int="echo "scale=10; (${median_intensity} - ${int2} ) * 0.75" | bc"
susan prefiltered_func_data_thresh $susan_int $smoothsigma 3 1 1 \
mean_func $susan_int prefiltered_func_data_smooth
fslmaths prefiltered_func_data_smooth -mas mask prefiltered_func_data_smooth

9. grand-mean scaling

normmean=10000

scaling="echo "scale=10;${normmean}/${median_intensity}" | bc’

fslmaths prefiltered_func_data_smooth -mul $scaling \
prefiltered_func_data_intnorm

B E{EIFEE /910000,
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fslmaths prefiltered_func_data_intnorm -Tmean tempMean

hp_sigma_vol="echo "scale=10;100/(2*${TR})" | bc"

lp_sigma_vol=-1

fslmaths prefiltered_func_data_intnorm -bptf $hp_sigma_vol $lp_sigma_vol \
-add tempMean prefiltered_func_data_tempfilt

imrm tempMean

fslmaths prefiltered_func_data_tempfilt filtered_func_data

rm -rf prefiltered_func_data*

TERENXHEERRZ AN filtered_func_data FMIERZ RIS

11. #1TICA

melodic -i filtered_func_data -o filtered_func_data.ica -v \
--nobet --bgthreshold=1 --tr=${TR} -d 0@ --mmthresh=0.5 \
--report --guireport=../../report.html

. SERRAERDTERE

BB E MMelodic B R AN ITRIZEIE=80 . (N RIEEBSHNTRIE (BHRFL
#) | Fof (SREMRGNINETE) MELE, FMENEOEREEIRIIA, XENEMRNIA
XERIAEREINE, ARSERREITIEREITER.
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# ERREIS N EIRESR

mkdir -p /home/Alex/Test/Data/output.ica

cd /home/Alex/Test/Data/output.ica

fslmaths /home/Alex/Test/Data/rest prefiltered_func_data -odt float

total volumes="fslnvols prefiltered_func_data’

total_volumes="expr $total_volumes - 5°

fslroi prefiltered_func_data prefiltered_func_data 5 ${total_volumes}
target_vol_number="expr $total volumes / 2°

fslroi prefiltered_func_data example_func ${target_vol_number} 1

## SKEHIRIE

mcflirt -in prefiltered_func_data -out prefiltered_func_data_mcf -mats -plots -
reffile example_func -rmsrel -rmsabs -spline_final

mkdir -p mc

mv -f prefiltered_func_data_mcf.mat prefiltered_func_data_mcf.par
prefiltered_func_data_mcf_abs.rms prefiltered_func_data_mcf_abs_mean.rms
prefiltered_func_data_mcf_rel.rms prefiltered_func_data_mcf_rel_mean.rms mc
## BYEERIE

TR="fslval prefiltered_func_data_mcf pixdim4°

slicetimer -i prefiltered_func_data_mcf --out=prefiltered_func_data_st -r ${TR}
--ocustom=/home/Alex/Test/Data/sliceOrder.txt

## ERFRIERAR

fslmaths prefiltered_func_data_st -Tmean mean_func

bet2 mean_func mask -f 0.3 -n -m

immv mask_mask mask

fslmaths prefiltered_func_data_st -mas mask prefiltered_func_data_bet
int_2_98="fslstats prefiltered_func_data_bet -p 2 -p 98°

int2="echo ${int_2 98} | cut -d ' ' -f1°

int98="echo ${int_2_98} | cut -d ' ' -f2°

intensity_threshold="echo "${int2} + (${int98} - ${int2}) * 0.1" | bc"
fslmaths prefiltered_func_data_bet -thr ${intensity_threshold} -Tmin -bin mask
-odt char

median_intensity="fslstats prefiltered_func_data_st -k mask -p 50°

fslmaths mask -dilF mask

fslmaths prefiltered_func_data_st -mas mask prefiltered_func_data_thresh

## TETER

fslmaths prefiltered_func_data_thresh -Tmean mean_func

FWHM=5

smoothsigma="echo "scale=10;${FWHM}/2.355" | bc"

susan_int="echo "scale=10; (${median_intensity} - ${int2} ) * 0.75" | bc’
susan prefiltered_func_data_thresh $susan_int $smoothsigma 3 1 1 mean_func
$susan_int prefiltered_func_data_smooth

fslmaths prefiltered_func_data_smooth -mas mask prefiltered_func_data_smooth
## grand-mean scaling

normmean=10000

scaling="echo "scale=10;${normmean}/${median_intensity}" | bc"

fslmaths prefiltered_func_data_smooth -mul $scaling
prefiltered_func_data_intnorm

# EIBIRK

fslmaths prefiltered_func_data_intnorm -Tmean tempMean

hp_sigma_vol="echo "scale=10;100/(2*${TR})" | bc"



lp_sigma_vol=-1

fslmaths prefiltered_func_data_intnorm -bptf $hp_sigma_vol $lp_sigma_vol -add
tempMean prefiltered_func_data_tempfilt

imrm tempMean

fslmaths prefiltered_func_data_tempfilt filtered_func_data

rm -rf prefiltered_func_data*

2. BRI HTHYLLER

ELARE 5 ARG R DTS EIRY filtered_func_data (BIRZADIHER) EEMEE LKAE
X, MBMRDHERTE—HF, BASMEELABEXRENL

3dTcorrelate -prefix ${output}/corr_func_data.nii.gz \
${GUI}/filtered_func_data.nii.gz
${Scripts}/filtered_func_data.nii.gz

fEFAFNIBY3dTcorrelate it E X MAEREX RN, [EWFEE—1, MADITHNERETE—E
B9, STE:




