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1

=T

1.1 SeeCAT Beffi{t4

SeeCAT 78 & i B SR A 528 AR :

DICOM to BIDS: JHERT dem2niix fE#RH UL H 45 DICOM %4 BIDS #iid, HoliRal
A0 session,

Data check: %IH{% BOLD run W%k, TR fikzh,

Preprocessing (FiibPH): KERA(/LIEL ERINERIE. KSMRIE. EHE, G—0F ks MNI
A, SEHEIRKRATIESEIA, Sk, S A MRIQC BIg B ElR, &SN
run FIEEMAFFE) HTML Figiks, nldkdit VBM &,

fMRIPrep denoising: X fMRIPrep % H (IR FERI 20, SIBRAIF-

JR R FRREBAIFRIRLE run CGhal, B, B, O EIG TR EEHE, R AR
LEARERIN SN RE, G820 R H B0 BAIFREY run,

Seed FC: AT ERZak mask Fh1 RN DIREEHE

Degree: {AZ/KFHEHUOMERITRE,

Gradients: F¥ HMSHR AT FEEHE, HES run Z[AIX5F,

Harmonize: H ComBat MAH IR KRBRU I A A H ORI RN

Statistics: H/KF—MLRMAR (RAEARRIRAEAR t 1650, FONKER. PANEMBENE T Z o4, [
H. BENXEL), "I, ZEBRIERAS SPM AHFERIBETIZEIEH FDR, el FHET Bt
K3 TFCE,

Viewer: VIFrioR, BE. HEISFRSERFIRE, JHE. IREFZIHR K ERE TR,

PR E MR EREEHZE —ECE (MATLAB 458K, WIfRfFN JSON), %4 seecat.run 1&1T, Kt
AR AR ESR,

1.2 2.0 RAYZEL

E¥REST . FRH SPM, {#H BIDS ##E, FRE#A 1.x 1Y FunIngARW.. HREEH,

i 2 BIDS %, #it>kH BIDS-derivatives 44, 459 alyHEh T Bk, HMTHE 0
fMRIPrep) HIZESRHAEHL SeeCAT 2HL,

#iig: DICOM ##ft, fMRIPrep i A. MRIQC KU EfEIR, FREHIGIER, JEEHME. ZH0OR
IE. TFCE. VBM [, #%N1EHEEMBRIIFTIHE, DIRSHNEGREER.

TS AT NPT D SRR S IR EARAE, BEASERIN T/ES BBk,
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1.3 ¥A55HA

SeeCAT /& H HI#fF:, KA GNU @A AHVFAIIES 3 IREUEH AR A (GPL-3.0-or-later), HIJLEUImii K
HWENHFFEITA, £ GitHub 1 NITRC %Afi, &ZRE5RM, 551 SeeCAT LANARAT AT 5
& (SPM, PAKZHXHEAFIHATIESO

.
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2 RE5S5RBD

2.1 BITIFR

mA Bk B

MATLAB 7 R2025a EF A  Windows. macOS 5§ Linux. REBERA LMIX; SeeCAT {HEI7EIRARZS
it LiEf7, #REGITEORTI—K, FEEHM MathWorks TE#E,

SPM SPM25, Z{ SPM12  FH7E MATLAB BEH. ATREBTEIRIE. KRIE. FiE. 78 tng
r7771 Rk . FEMEVIZIER,

Parallel Al FEBTAEEZ A run; RERZE NG,

Computing

Toolbox

BrainNet Viewer Ak EEERPETREERAE.

2.0

dem2niix ERNE Z#EHEE Windows. macOS 1 Linux kRZs,

ATz 8GB L B9¥EM Degree # Gradients EEE %, MIEgE—E=,

2.2 RE

1. M GitHub 5 NITRC F#{ SeeCAT-2.0.0.zip Ffi#/%,

2. 1€ MATLAB :

addpath('path/to/spm');
addpath('path/to/SeeCAT-2.0.0/SeeCAT"');
savepath % Wik: NUARMSTERAF 1T

3T LR

SeeCAT

mac0S, HKIETH dem2niix P RSHEE, AIE"RGINE > BRAS L2 R, a7 xattr -

dr com.apple.quarantine SeeCAT-2.0.0/external o

Linux, MEM dem2niix 7% glibe 2.29 DAL (Ubuntu 20.04+, Debian 11+, RHEL/Rocky 9+), #[H[
RGUEEITLE dem2niix (41 pip install dem2niix ), A& PATH H, B{EFREEAE & SEECAT_DCM2NIIX

BN ERTER,
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23 RXH8HA

SeeCAT-2.0.0/

SeeCAT/ TEAAM: XA RIS E
SeeCAT.m I EE O
+seecat/ 473 (seecat.config. seecat.run. seecat.viewer %)
templates/ Wi KJF. BB, BER mask FIETEAKE (IXISU9Space. MNI 2009¢)
resources/ PR AN 2 1 10 D2 A

external/dem2niix/  win. mac. lnx =/F&H dem2niix

Doc/manual/ AT/ (HTML #1 PDF)

README .md. LICENSE. CHANGELOG.md

2.4 FMHERSN

I (seecAT ) H—H—PIMH, FPNTHEAEK —MECE; Run %5 —1 MATLAB #EHia(T, &K
T H; Save fEECER1E N JSON X,

RHIAS (58 FH [RIAE AL -
cfg = seecat.config('prep'); % A DR AE
cfg.bids_dir = 'D:/study/bids’';
cfg.subjects = {'01', '02'}; % WMxE = &
cfg.n_workers = 'auto';
seecat.run(cfg); % %] D:/study/bids/derivatives/seecat
seecat.run('my_prep.json'); % BT W DHRFHIE B

5 8 B H R HLACBE R BN SE BE A AR
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3 B

3.1 BIDS 5 BIDS-derivatives

SeeCAT iH¢4% BIDS (Brain Imaging Data Structure) fHZRRREGEEEE, LA BIDS-derivatives [
HHEER, FGEHR RS

bids/
dataset_description.json
participants.tsv participant_id, LA}z group. age. sex. site %4
sub-01/
anat/sub-01_Tlw.nii.gz (f& .json)
func/sub-01_task-rest_bold.nii.gz
sub-01_task-rest_bold.json RepetitionTime. SliceTiming %

XHHHETEAE (entity) Hpk, BVH FXIZ2 MR H#-E"XN, REZ2ES% (suffix) (bold. Tiw.
mask . connectivity %), SeeCAT HY#iH PR B RIFSCHRISHUR, FEh0 B EH CRYIHUR:

T3 axX il

sub « ses . task. RIFHIER#HIN. session. EH. X sub—01_ses-1_task-rest_run-2

acq . run £, run

space . res BAR = [BIFN 2 MRS space-IXI549Space_res-3

desc BRI —FR RS desc-preproc « desc-denoised « desc-—

denoisedSm6 . desc-PCC

stat EREWHgiTE stat-r . stat-z . stat-t. stat-p
label R E 3SR AVELR label-GM_probseg

B EGHATE —1 JSON BBt (sidecar), I EZMAMRA) CRIESCIF, WRE, #HRI0EE.,

3.2 FES5ER

SeeCAT H CLH AL EIE B R IR (L. 2] SPM AU 23 (A IXI5u9Space (SPM HLUMEREIFTENZH, 5
MNI152 #%if) . i pmEkEZ R0 (BN 3 mm) 51E SPM (YL FHE [-90 -126 -72; 90 90 108]
N, fMRIPrep HJ#iHRFFHIE A 25 A, @A 2 MNI152NLin2009cAsym , templates ZFKAH i SPM
TPM K 2 mm #1 3 mm fxi, ZKFi. B, WER mask, AREEHFEHNIKE (ch2, ch2better,
ICBM152 2009¢),


https://bids.neuroimaging.io/
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3.3 HRHR. LRSS

AR TR B T#ot: Preprocessing, fMRIPrep denoising, Seed FC 1 Degree #1—/> BOLD
run 2 —MHI0; Ak (Gradients, Harmonize, Statistics) & —/NBAJT, BAJTL5E AT,
SeeCAT IR ERIRE, FHXIZITH:

o WEMRFE. C&ERIRTRPE (A% Overwrite MIEHT D) ;

o WEATHHRITRMBR Z AT HH S e ERTHE

o RIGHIEATT T BRARS:, i H A SR A RIS IR

o RIMEATTIIAEE M A 2 BTE derivatives HY,

—MNETERMCAN MR TT; R FAE U R I, JREZ T 20

3.4 BE. BRESLCE

BIRIBITEAE <o 9e>/logs REH: JSON /EAIECE ( <pipeline>_<itf[i]>_config.json ), —/ &
HE, M —1PHE, UAEN A TE RSN SCHEER, <otk %>/reports/<pipeline>_<Iif ]
>_summary.tsv NI —IT: KA. AN, FEEMIZEATEESER (REMNEL F5 FD %),

3.5 #ITIHEERNTEF
TR Parallel workers JEIRE RN 12172 /DN BE T

e auto (BRIN): FENFEARVFHITEEINREZIT, SeeCAT (HE —MEATTTHENAE (RIEHR AN run,
fxi mask, Gradients iY77 si%g. Statistics FI#IAE), M L& worker £ 1 GB, #HIBRFHFETRER
oy, WEMERZRNZR 85%, HAEERERI BT, HEXERMGRSERMER, JAE 18T

(Harmonize. & TFCE HJ Statistics). WENEF M worker, 5% Parallel Computing

Toolbox i, ZEMN&fT, AT

° 0: BT, WIFELEFRN R A H M TR

o T REIXAZA worker,

1§ worker ZHHI 5 CPU BAENIHELE (40 32 HF 5 1> worker, 4 6 N&AE), JEFEIZE ) H
EAZFM, Gradients 1 TFCE B — 1 #70, worker 72 HAZIZHICAIAD run BRI E#, FHAT
HEEh R, SeeCAT £ —f worker FHIR—IR, AR TABNZENIETT, FHEHEFSHER,

3.6 FR=EITHIFIF

Preprocessing 8¢ fMRIPrep denoising 525, HIRE 25 reports/qc_exclusions.tsv : FIH &N
run (F1T114) DASARBEESIBRAIE ., UL HAIBREL; #R7E QC reports TUMIABEN ., ZJ5 Seed
FC. Degree. Gradients, Harmonize f Statistics #F < Bk #5IFR 1 run (‘E1{1f) Leave out QC
exclusions JEWEATF ), FHEHEHFIH, HMUL 6.5 77,
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3.7 participants.tsv

M REKE BIDS B participants.tsv @ BEMEIKRIAER, Fid, Ml il BRI,
Statistics Il Harmonize & 1F derivatives 35, FMZH% ( bids/derivatives/seecat — bids ), B{
derivatives [ dataset_description.json HidRHPRIFEIEEEINE; Hrl IS IMEE, BIEYEEUE
A, XARYNIZEFFEH, MAHESINHAAEE (gnnl . wnml . csf_ml . tiv.ml , 7£
reports/anat_volumes.tsv H') AJPA§ participants.tsv B%|—HEEFZHH,

10
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4 F5Hm|

4 XFM|

seecaT Preprocessing
ersion 2.0.0-dev
Slice timing, , denoising and of a raw BIDS dataset.
PREPARE Input  Preprocessing  Anatomy (VBM) ~ Denoising ~ Censoring ~ Smoothing  Quality control ~ Output  Selection ~ Run [ show advanced options
£) DIcoM to BIDS -
OPTION
= P i Input R
AN P Preprocessing
¥ fMRIPrep denoising BIDS folder D:/datatest_seecat/DIDA/bids2 ‘ @ o)
N Preprocess a raw BIDS dataset with SPM:
: dummy-scan removal, slice timing,
Seed FC Preprocessing realignment, normalisation to MNI (via T1w
segmentation), nuisance regression with
A Degree Slice timing @ band-pass filtering and high-motion
censoring, and smoothing. Writes desc-
# Gradients Normalisation auto v ® denoised (for Seed FC and Degree), desc-
denoisedSmé, the confounds table and an
armonize Voxel size (mm 3 HTML QC report per run. Click the info icon o
> H (mm) port p lick the inf f
. an option, or edit it, to see its description
s Statistics T
RESULTS Anatomy (VBM)
@M Viewer VBM maps ©
- Data check Modulated 0]
QC reports VBM smoothing (mm) ®
Denoising
Denoise ®©
Regressors [ friston24 [ wm esf  [gs [ Jacompcor ®
Band-pass (Hz) 0.01 @
Censoring
RUN
FD threshold (mm) 5 ®©
Ready

Smoothing
Smooth
FWHM (mm)
M Manual
® About

Il

,

B 1. Preprocessing IEMEE M. £: TWESM. F: FRAHPIENED, EARERIRIIS KA. A HENEmAYb

41 ®hE

BAFNETTEMR. B!

BEMLCESHE,

e Wi (M), 4r=%#1: PREPARE (DICOM to BIDS, Preprocessing, fMRIPrep denoising).
ANALYSE (Seed FC, Degree. Gradients, Harmonize, Statistics) 1 RESULTS (Viewer, Data
check, QC reports), Manual T AFH, About T REA,

e %W (*F[A]), 44 Input, Preprocessing. Denoising &£}, bFAFREBEIRTN F A, 2% Show
advanced options TR K Z LR LRRFBIMER) =0T,

o BB MDD : sy i Bireignig ik, S RerER. wElL BOMEM#AIE TR, Bis

{RLEEIN

RRERETIR,

* BfTHik (45 F): Run, Stop. &HICAYHERIIRZS (Ready. Running, Finished. Failed),
o fhiE (EED): LRIETHHE (Log) FLEFR (Summary); #ikizdEH I,
* Load 1 Save (£5l): DAJSON EEATIHALE, TEXHEAFHIELER EIEH seecat.run BT,

11
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SegCA‘[ Preprocessing
Slice timing, ion, denoising and of a raw BIDS dataset.

PREPARE Input  Preprocessing  Anatomy (VBM)  Denoising  Censoring ~ Smoothing  Quality control  Output ~ Selection ~ Run [ Show advanced options

) DIcoM to BIDS -
opTION

= i Input

Bpscessing P Parallel workers

¥ fMRIPrep denoising BIDS folder ‘ Di/dataltest_seecat/DIDA/bids2 ‘ @ ®

R How many units (runs or subjects) are

ANALESE processed at the same time, each by a worker

Seed FC Preprocessing of a parallel pool (Parallel Computing
Toolbox).

A Degree Slice timing ®
auto (the default): as many workers as fit in

7 Gradients Normalisation ® memory. SeeCAT estimates the memory one
unit needs (from the size of the largest run)

> Harmonize Voxel size (mm) ® plus about 1 GB per worker, and uses at most

) 85% of the free memory, one worker per core

£ Statistics and one per unit; the log shows the estimate
and the choice. With one unit, or too little

RESULTS Anatomy (VBM)

memory for two workers, it runs one after
another without a pool.
Viewer
@® VBM maps 6} 0: one after another, no pool (e.g. to leave the
computer free for other work).
Modulated Anumber, e.g. 4: at most that many workers,

whatever the memory.
VBM smoothing (mm) ® &

Without the toolbox SeeCAT runs one after
another. A pool that is already open is reused

- Data check

©

QC reports

Denoising LOUES

Denoise 0]

Regressors [dgs  [Jacompeor ®

Band-pass (Hz) ®

N Default: auto
Censoring Batch: n workers
RUN
FD threshold (mm) ®
Ready

Smoothing

Smooth (0] m
@ Manual
© About

s ) (Comman )

B 2. 58 EIMAEAR. . FOAEFMMIEFEL (k&) Parallel workers) o

4.2 &7

i Run NeiE AL, —>RAIH 2R (MESCHERO =S, BUEB AR, BEREES —1
MATLAB #EHizaf7: @HOhaIfEH, HELR S/REMES, Stop Kz (E7EH ¥R E S
B WP R T RIRARS:) . 1IB1TE R, MER Summary A& B RARRINCER (BN ET—17, 5
reports/<pipeline>_<f[i>_summary.tsv fH[F]); B MEEITTHIHETE logs/<pipeline>_<if[i>/ Hi,

12


file:///D:/verysync/dropbox/Works/Claude_Project/SeeCAT/Doc/manual/images/help_panel.png
file:///D:/verysync/dropbox/Works/Claude_Project/SeeCAT/Doc/manual/images/help_panel.png

SeeCAT 2.0 - EFAFA

SeecaT

PREPARE
) DicoM to BIDS
% Preprocessing

¥ fMRIPrep denoising

ANALYSE
Seed FC
A Degree
7. Gradients
> Harmonize
[« Statistics
RESULTS

@ Viewer

- Data check

QC reports

@ Manual

® About

4 XFM|

Seed FC

Seed-based functional connectivity maps from denoised data.

Input  Seeds  Output  Selection  Run [ show advanced options

opTION
Input
Seed FC

Derivatives folder ‘ Di\data\test_seecat\DIDA\manual_run\derivatives\seecat

&) o
| ® Seed-based functional connectivity: for every
run and seed (a sphere or a mask), the
correlation of the seed's mean signal with
every voxel, as r and Fisher z maps. Censored
Seeds frames are left out. Use the z maps in
Statistics. Click the info icon of an option, or
edit it, to see its description here.

Input series ‘ denoised

[ Add sphere ][ BJ Add mask files ][ O Choose file ][ — Remove | Spheres and masks can be mixed

Name Type Centre x y z (mm) Radius (mm) |Check Mask file

pcc Sphere  ~ |0-5326 6 oK

mPFC Sphere  ~ |0526 6 oK ®

< »
Output
Output folder ‘ ‘ @ ®

RUN
Selection @ Finished 01:34
Subjects ‘ | (O] 26 0f 26 units - 0 failed
| o e
vl

Leave out QC exclusions ® [ ) Open C report ]

Log Summary

unit status seconds message n_kept empty seeds |
sub-CSUHC0001_task-rest ok 45653 175 0~
sub-CSUHC0002_task-rest ok 50302 163 0
sub-CSUHC0003_task-rest ok 51890 163 0
sub-CSUMDDO001_task-rest ok 52240 175 0
sub-CSUMDDO002_task-rest ok 52379 175 0
sub-CSUMDDO003_task-rest ok 52448 175 0

b CSUMONAONS tack cact " FEPYS PER Py

g 3. 51T4RGE. 8T8 —1THILER, BTERETER.

4.3 RHINIERYSEE

MEA*%

\ll#
20|

o TIES

IRAERN T L
1

Mask
i On =

wWitE
(Maps)

ey

RAREZ, SAXHRIZHEER,

—NEF, HRAERORHLNMET (W0 6 6 8)o BOETUER auto o
ANMEFE (08 0.01 3 0.1); MMEBETRRXAZTE.
ZS5ME, MR o1, 02, 15,

FFRAEDL

B 2N, SHXHZHER Mask X,
ALK ARERE, SIEROEERIFRE,

BERLNFEE (Map. Statistic. Suffix. Space. Task. Other), ¥EXHRiEFWIAE; THTIRA
XHRHFEENE, TH—ITRRERINEL.

FhFee (Seed FC) #N¥tEL (Statistics), FRIREHAANFIMIFRTTo

13


file:///D:/verysync/dropbox/Works/Claude_Project/SeeCAT/Doc/manual/images/run_finished.png
file:///D:/verysync/dropbox/Works/Claude_Project/SeeCAT/Doc/manual/images/run_finished.png

SeeCAT 2.0 - EFAFA

5 EAIERE

5 B IIER:E

DICOM — DICOMtoBIDS — BIDS#ki&& — Datacheck — Preprocessing — QCreports —

Seed FC/ Degree / Gradients

—  Harmonize (ZHul)

—  Statistics — Viewer

f#iFH fMRIPrep HJF ' )\ fMRIPrep denoising 748, A& Preprocessing; Z /M EE2MEFR, &%

BRAVH N
B EL: 5ili
DICOM to BIDS DICOM X {43k BIDS #4BEE: sub—+/anat . sub-*/func . participants.tsv

Data check

Preprocessing

fMRIPrep denoising

QC reports

Seed FC. Degree.
Gradients

Harmonize
Statistics

Viewer

BIDS #4#E£5 derivatives

BIDS #hiESE

derivatives/fmriprep

reports/qc_exclusions.ts

\'

derivatives/seecat HAZ%

I£f=HY BOLD
#HiXE. participants.tsv
#HIRXE. participants.tsv

£2 NIfTI

FEXMH (FRLpa&RR)

derivatives/seecat : FRAME. EIEHF;BEHI BOLD, mask,
BATE, T14HLE, VBM E, QCIRE, FIRTIR

derivatives/seecat , [E_E1E&HEEMWGHL

E—5I%, MLIREIRE

EEE run 08981 E]; Gradients 55 group/gradients..

BSEREZNMNRIESE ( desc-.ComBat )
group/<name>/ : #itE. HEMKE. BHE

EE. AELENE

NGB T —PEE 2| FE— derivatives/seecat XFFK, T—DH EHIZIEAHEKF A derivatives
XAEREE—IR, Output folder FHZSEIA],

14



SeeCAT 2.0 - EEFA 6 ZIERIERE

6 FIERIFHE

AREFGHNA—DIH: Hig, FHE, 2EN GREHRERSER, SEOPNENEE2—80). 325
e, DAKRBIARR, f3E B2 FETF 2% Show advanced options 54 /R, 21N A H A%
I (EmE SR, FEdl. Wil &R 3817 £H7E6.12 £ 6.15 THE

6.1 DICOM to BIDS

A dem2niix 8 DICOM X408 BIDS #E4E, BB DICOM k{5 EIRFIHHA, AR EF T, 1%
HNAF N FA 4, FHEEIG A JSON S 5 B BIDS 2514,

S‘.?efiji, DICOM to BIDS

Convert DICOM folders to a BIDS dataset with dcm2niix: one subject, or a folder of subjects.

PREPARE

) DICOM to BIDS
opTION

5% Preprocessin: Conversion

P 9 DICOM to BIDS

& fMRIPrep denoising DICOM folder [ Dydatatest seecat/dicom | @ ®

ANALYS BIDS folder [D/datatest seecat/bics example o) ® Convert DICOM folders to a BIDS dataset with
dcm2niix. Point it at a folder of subjects in any

Seed FC Subject ‘Emmy found automatically ‘ ® common layout (one folder per subject,
modality folders with subject folders inside, or

A Degree Session ‘Emp‘y one per scanning visit ‘ @ deeper trees); Find subjects shows what was
found before converting. T1w and resting-

# Gradients ‘ ‘ @ state BOLD are recognised by their series

Rules (JSON Empty: Tiw and resting BOLD
les USON) o o ® names; Rules adds others. Click the info icon
> Harmonize m C Find subjects of an option, or edit it, to see its description
. here.
[« Statistics

RESULT
@ Viewer
A~ Data check

QC reports

M Log Summary

5 subject(s) told apart by PatientID; labels from the folder that holds each person's file:

Sub-NOOOL <- REST/NG@OL; T1/No@el (PatientID 20120716 es HeY_LOX_t Hu]xaanu 2 folder‘(s) 344 file(s), 1 study/studxes)
Sub-N@@e2 <- REST/N@@E2; T1/Neee2  (PatientID 20120716_06_HeY_LQX WangFeng; 2 folder(s), 344 file(s), 1 study/studies )

Slbonooos < REST/N@OE3; T1/Neee3 (PatxentID 20120717_04_HeY_LQX I Duanuan z folder(s), 344 file(s), 1 study/studxes)
sub-N@@e4 <- REST/N@@G4; T1/Neee4  (PatientID 20120717_05_HeY_LQX | g; 2 folder(s), 344 file(s), 1 study/studies)

Sub-N@@es <- REST/N@@ES; T1/Neees (PatientID 20120717_06_HeY_LQX_ r ng er(s), 344 file(s), 1 study/studies)

fold
T ome subjects. To change a label, convert that folder alone with Subject set.

M Manual

® About

4. |5 Find subjects f5#9 DICOM to BIDS T: iRJIHE B REMFE MR —1T.

WATIRRNHIK. session FIES

1. BHELE R, SeeCAT HUENE DICOM SXHFHISC I s — MIEE— 1 fF (RPREEEE] TS
FEAIE; axt. nii FHMSHFRZI), F—MIRE— DR TARBAR, e hHER,

2. Wik, PatientID AHFISFIJE T H— Mk, SRS E "G AT R, ARSI
J ARSI, HAREFRIAIEE (s_ee1 — sub-se01 ), PatientID tRE(CIEAL (40
anonymous . xxxx . 0000) IN¥&HFEWHAINT, RIS ETE: BP0 — ek (see1/..). 5t
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RS EHZ0A (T1/se01 . REST/Se01 ) DACHIRAYEZ (see1/visitl/T1), Find subjects 7E%%
Rl BRI R ZE AR,

3. Session, H{f—X (—/> DICOM study) HIHIA & session SR ; 2 ittt HHKIR
ses-1, ses-2 ...... , MNMNRKRRFTE code/seecat/from_dicom_sessions.tsv A, ZJG#HHfH<
BRI =15,

4. )75, dem2niix FHEHENMOR; BNFHIEE 55 H sidecar PLECAYRIMIaR 44, ERIAKINE =4 T1
Ik (MPRAGE, SPGR. BRAVO %) @4 anat/.._Tiw, EEHEZS BOLD (75445 rest,
rsfMRI 53374 RS) @444 func/.._task-rest_bold , #FEZS run JAHUE 4k EPI. £/D 20 M,
AVCELAEARR A 5 HJA Y, AR,

5.5 M, BB niigz KH sidecar 5% sub-<label>/[ses-<label>/lanat|func ; #f/D
dataset_description.json WG H, participants.tsv SHIAB#HIR, SFENEGLRE, KLEH
g L e DR 7. P HIRIEFICRAE code/seecat/ FIFAEH,

priAl

il # a2 Mk &8X

DICOM from_dicom(dicom (s DICOM MHFRTES 3, IR ALl —MEid, HEEL M MER
folder _dir, bids_dir) 15) B,

BIDS bids_dir (4 ZEE5 \W BIDS #iEEE; TEFENBIEIE,

folder 1H)

Subject 'sub', '01' = IEE . DICOM MXHEHM LIRS EFZit. B=: R RS EBNR
Hllo

Session 'ses', 'pre' = BHE: FiEEEGRNIZ session, BE: — XL session, ZRFEH
ses-1. ses-2 ...

Rules 'rules’, = EFNAY JSON 55k, SXFRAENRER (FRXKDANE) LD sidecar F

(JSON) ‘my_rules.json’ %, 44l datatype. suffix F1SE{R, B=: T1 FFRE BOLD,

(AN OR B —MES5 7S run AR SR -

[{"match": {"SeriesDescription": "rest"}, "datatype": "func", "suffix": "bold", "entities":
{"task": "rest"}},
{"match": {"SeriesDescription": "nback"}, "datatype": "func", "suffix": "bold", "entities":

{"task": "nback"}},
{"match": {"SeriesDescription": "mprage|tl"}, "datatype": "anat", "suffix": "Tlw"}]

fil s
seecat.bids.scan_dicom('D:/study/dicom') % PG K AR e
S = seecat.bids.from_dicom('D:/study/dicom', 'D:/study/bids'); % ¥4yl

S = seecat.bids.from_dicom('D:/study/dicom/S_001', 'D:/study/bids', 'sub', 'Ol', 'ses',6 ‘'pre');

16



SeeCAT 2.0 - fEFAF A 6 FZIERIFHE
6.2 Data check

AL Z /i, B BEIRER AT 2. Data check %t BIDS #(#5% (5 derivatives X %) #H&HA
BOLD run MRl TR; SR ARAZER (Wb IMRIPrep ~J5), M4 HFIIMIRAMEAE, DA
K hRic R e Sk i, SF55 FD #id 0.25 mm 21 20% HIMigEFRICH run & &5 2R, Open in
viewer ZMi&EEFTE run X HELE#IZ; QC report T HEMFREMR 5.

S?ESAT Data check

Volumes, TR and head motion of every BOLD run; open a run to step through its volumes.
PREPARE

) DICOM to BIDS

oPTION
35 Preprocessing Runs Data check
¥ fMRIPrep denoising Folder ‘D/da(a/test,seeca(/DlDA/b\dsZ | @
ANALYSE Series (Raw B1DS dataset v (& sen ] 0ofs0nighighted Check thecat: for avery BOLD un of 2 105
Seed FC ~— e e ‘ TR and, where a confounds table exists, head
motion (mean and maximum FD, flagged
A Degree sub-CSUHC0001_task-rest 175)2 - - - frames). Runs with high motion are
ub-CSUHC0002. task-rest pres B ~ = highlighted. Open a run to step through its
# Gradients = volumes,
sub-CSUHC0003_task-rest 175)2 - - -
3 Harmonize sub-CSUHC0004_task-rest 175)2 = = B
£ Statistics sub-CSUHC0005_task-rest 175)2 - - -
e sub-CSUMDDO001 _task-rest 175)2 = = =
sub-CSUMDDO002_task-rest 175)2 - - -
@ Viewer
sub-CSUMDDO003 _task-rest 175)2 = = =
“- Data check sub-CSUMDDO004_task-rest 175]2 - - -
QC reports sub-CSUMDDO00S_task-rest 175)2 = = =
sub-PKUHC0001_task-rest 200(2 - - -
sub-PKUHC0002_task-rest 2002 = = =
sub-PKUHC0003 _task-rest 200(2 - - -
sub-PKUHC0004_task-rest 2002 = = =
sub-PKUHC0005 _task-rest 200(2 - -
sub-PKUMDDO0001_task-rest 200(2 - - -
sub-PKUMDDO002_task-rest 2002 - - -
sub-PKUMDDO003_task-rest 200(2 - - -
sub-PKUMDDO004 _task-rest 2002 - - -
sub-PKUMDDOO005_task-rest 200(2 - - -
sub-SCUHC0001_task-rest 190|2 - - -
sub-SCUHC0002._task-rest 190|2 - - -
sub-SCUHCO0003 _task-rest 190|2 - -
sub-SCUHC0004_task-rest 190[2 = =
sub-SCUHC0005 task-rest. 19012 = = = A
Highlighted: mean FD above 0.25 mm, or more than 20% of the volumes flagged for motion. FD and flags come from each run's confounds table.
@ Manual

© About tog ) summary )

5. SLAIEHEEERY Data check: =HULEY 30 1 run KREMIELF] TRo

Series NHMEIEEZRA| HMIRE G FHE S ( desc-preproc ). M5, JHis (BIDS $i4E4E) sl
BOLD Elf%, HIA: R = seecat.qc.runs('D:/study/bids', 'raw') o

6.3 Preprocessing

F SPM ikt #E BIDS £ESEH & BOLD run, R EHESMIIEIES 2| derivatives/seecat , HM
run 2 —M¥IT; B T11% (F session IE5E[HE— session) FTEMER 5 E],
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S_?ECAT ) Preprocessing
Slice timing, , denoisin g and of a raw BIDS dataset.

EPARE Input  Preprocessin g Anatomy (VBM)  Denoisin: g Censoring  Smoothing  Quality control  Output  Selection ~ Run ['Show advanced
) DIcoM to BIDS — -
3% Preprocessing Preprocessing
¥ fMRIPrep denoisin g Slice timing ®

ver Normalisation auto v ®
Seed FC Voxel size (mm) 0]
A Degree
7 Gradients Anatomy (VBM)
> Harmonize VBM maps 6}
£ Statistics Modulated ®

EsU VBM smoothing (mm) ®©
@ Viewer
- Data check Denoising
QC reports Denoise ®

Regressors [V friston24 Mwm et [gs  [Jacompeor ®

Band-pass (Hz) 001 ®

Censoring

FD threshold (mm) ®

Smoothing

Smaoth 0]

FWHM (mm) I:l ®

Quality control

Image quality metrics (IQM) ®
@ Manual

Max. translation (mm) 3 ® M
© About Log Summan y

6 FIRRIERR
optios
OOOOOO
Slice timing

Correct for the different acquisition times of
the slices within a volume (SPM slice timing).

5] 6. SL5IEY Preprocessing T1: A, TR, VBM. ERFREEHEH

RIES R

1. HiA. 8 run FIERN T1 EHIE TIEXHR, HERTLESRKEERNM: dummy_scans = auto Hf,
TERT 20 Mir,  2RFIE SR run BN ERT MAD M@ ESEHE (z > 3.5) WYFFSLIELEMmip:

R, AMEEFNMAZIEE IR,

2. M (SPM), &EXRENAEH sidecar Y SliceTiming (7)), RWIIF. FREMZH R
LEREIEMALEE; BRIESATIRE, SFENZIN TR W s, EREFZ SticeEncodingDirection fi#ik
BREH k; k- SRENEZNT), BIRE—SE AEM (i, §) WEIERZIE, Bi72lk

Rl IR T, SO R RN FRIE,

3. kARIE (SPM), Wi%e: JexfFF8IEE—mi, FXFEIESG, ANk SEE N
— I AE R,

4. ik, FIH—(LEAS R T1 BLERI Y EPT (RBREHSLER),

AR, BRI

5. 0%, F SPM HAMEREN T1 MG —7#], [EVMAZRRINAR. AR, RERE, RAREGH
T1, PANE|IX1549Space HITEAEYg, %A T1 B (normalise.method = epi) 2 N43#I°Fy EPL,
6. THM5E mask, fE#IAE FZHEFEER (p>0.99) FMKER (p>0.95) mask, A 2mm AIERIE

Tk, (EHEIZEA; P ECRAE R A

7. Wi, TP —E R HE] BOLD 84l (4 B B M55, IXZEUEME—I—IRERFE) MIHHE L,

PRI INGAE SPM I FHEN,
8. = M) mask: i = KT + HB + AR > 0.5, HE—W#EERE A,
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9. A&, 5 fMRIPrep F&HIF: 24 kafElHE (6 DS SFEAMFT7; Friston 1996), i
B#% (Power 2012), 22X (global_signal ). HIBFINEKRAEIES, HEAMKNERK
aCompCor k5 (TELFRIMIEIHHE), B PMEARICHIMT— motion_outlier_XX %I, PAM censor %,

10. IQM (RJ3%E, BRIAJF/E): JE4A BOLD 1 T1 Y MRIQC EIg i &+45h5, W 6.5 i,

11. £, SMEAR-DEMES: 20ES (1 FD 0 bFmEEAE, BdEfnEE s R — s
8, TEGrRIm BE . SSkahmise RO E SN CAUSHEME) , B ISEAERIEY FUL &, IIERT
BN, HNESPBMIRIC. RGIEARSIEME, %l desc-denoised ,

12.°F# (Ali%): frik FWHM W&, Hilh desc-denoisedsmé o A FIEHIFHIRHA,

13. HHER, H N run AL QC it d; 2£HB run FEpUEAE AR HHIHIFRFIE,

ATAKEZRBER, AHARAERERR, EFEENEEE LR TIES, JBASEHRNES;
PONBdR AN EH &S, SECERESERIIA (Hallquist et al. 2013; Lindquist et al.
2019), SeeCAT M WHEEIEH I —tElE. @ LANMITEISIATRE, ANRIESY HEAHEABM; FHESHR
MRS ESE I EH (Power et al. 2014),

FINIEIR
Em (5m) HESLIRFES ENAME BX5IgHEY
BIDS X {43k bids_dir &) % BIDS #43E&, %0 D:/study/bids, W& sub-
BIDS folder <label>/anat/*_T1w.nii.gz. sub-<label>/func/*_bold.nii.gz X
JSON #%BASZfF (DICOM to BIDS 5 HiBUFLZIXMLEEM)
FKigHE Output folder BY, Z5REEF <BIDS X%
>/derivatives/seecat, #EiN5H Data check &S run BIMIEL.
TR F3k5f,
BRI LM dummy_scans auto ME run FFLERN. ESHRRBERNM,
Dujnmy scans auto (BRIA): MEGEBHIQN (FFRETMH, SRFEIESHEEH
A BRI . FHNEEEFINRRBE,
—MEF, W5 81 run EEXAZMN,
FRAb IR I
I (5m) HELIRFES ENAME BX5IgHEY
EIEBIEIRIE slice_timing.e  true RIER—MNEERENENESR (SPM slice timing) . ERIAFF
Slice timing nable B; BEZERERE (sidecar Y SliceTiming, EA dcm2niix
Bit), FHEREXENENIEXA,
B EREF slice_timing.s  auto auto (BRIA): IREXE run B9 JSON sidecar Y SliceTimings
() lice_times BRENIRFL EERE0RENE (7)), W4 EREXRE. TR2
Slice times (s) #:010.51.5
=2
SE 8] slice_timing.r  middle FRrEBXITTEIA TR ARYBTZY.
Reference time ef_time middle (ZR3A): TR B9—3%,
2

—ibEL, W0 REMTFEE—Fo
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E () HEALIRFES SINE BXSIgEEN

SLEPIRIE realign.enabl true EE—MTF, RIEXED (SPM realign). " NkahS#HM FD 5

Realign | &% e NERTER, BREFFE.

FHFFERNFY& realign.regist true i EXTFRE—wl, BIMTFEMTFTEZMAFESE (SPM B

Register to mean er_to_mean register to mean). &, BIAFB.

=2

= EltR AL normalise.enab  true JBEIETIRE] MNI (8] (SPM BY IXI549Space &%) , EARREHEIE

Normalise | &% le AR AR R, HOMBEEX—F,

tENRSE normalise.meth auto auto (FIA): B T1 BBESE segment, FNHA epio

Normalisation od segment: FEiBFIYEPI S T1 B, X T1 % SPM %—5 &1,
BRI TIR TSR &ER.
epi: 1B EPI BiFIMEMEIALIRIR; AT&E T1 IR,
auto | segment | epi

EEXRN (mm) normalise.voxe 3 IVECEEIRRIARAD, 3 (BRIA) =2, AE#), SRR

Voxel size (mm) 1_size BNAEEZ 2 mm BWEIEER 3 mm 3.4 f2), Degree i
1BR%Z, =MEF (BN1334) AAZHARAN

B FAE normalise.boun  [-90 -126 AREWEGRAGERE (MNIZXK), [xminymin zmin; xmax ymax

Bounding box ding_box -72;90 90 zmax]o BRIA[-90-126-72;90 90 108], Bl SPM RYiARIE, B8

=0 108] SRR/ N
VBM jiZ&I5

% (Fm) HEALIBZFES BINE BXS5IREEN

VBM vbm.enable false FEEE T1 2EERINRER. BB (FRER) B, HioErE

VBM maps MNI (IXI549Space, 1.5 mm, SPM Bt AR), BFE
Statistics TUETFAZEMNESFE S (Map i modulatedSms,
Suffix it probseg)s RXE T1 8 run £, 81 T1 RE—R,
RLRLFTR (GM. WM. CSF. TIV, EfiimlL) S225H
(reports/anat_volumes.tsv) ; Statistics #1 Harmonize BJE 30
tiv_ml HHEEEHE, TFRIMA participants.tsve XERHZ
SPM 4%i—453&l, & DARTEL.

SEE vbm.modulated true Ak (BRIN) : HiHIAHIE (desc-modulated), &RAZZRIMATELTT
Modulated IR, FRALNEE, XEEHN VBM BN, 2L TIV
HHEE,

ek HHAKIASIE (desc-warped), RIMLALIRE,
VBM & vbm . fwhm 8 TBEIASH FWHM (BR3A 8 mm, XA desc-modulatedSms) ;
(mm) 1# 0 A5 FBEIZAR, VBM EH 6-10 mms
VBM smoothing
(mm)
FHIES mask &R
E (5m) HEALIEFES ERiAE BXNSIgEEN
B R HE masks.wm_thres 0.99 BEERE (& aCompCor) FRAEERARK mask: 9EEEINARK

WM probability
=&

hold

BERSTIERNEER (BHL 0.99), BMEM. M™H&EY mask ATE%R
BIXBHESRATFHIES.
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E (5m) HESBIEFER 2RiNME BEXEIREEN
BB SRR E masks.csf_thre  ©0.95 & REIZFFAM mask: INERBEERSTILE (2L 0.95; B
CSF probability shold 0.99 BEME, NMETRGE—MEREBAR) , BHEM,

(=224
EBrER (mm) maskKs . erode_m 2 ERIXEETEF, BAIFRABKINA RS R mask ER4E
Erosion (mm) m (BN 2 mm), FEZEKXG. 0: RS,

(=224

RME GIBR, FRFBEAHIETUL 6.12, 6.13 711; . RS TIETUL 6.15 Y,

fahi S

derivatives/seecat/
dataset_description.json

sub-01/
anat/ sub-01_desc-preproc_Tlw.nii Wt EER T1 (CFC#ER] EPI)
sub-01_label-GM|WM|CSF_probseg.nii MEZ ALK (sidecar H4HALUAH mL Al TIV)
sub-01_from-Tlw_to-IXI5U9Space_mode-image_xfm.nii  JEA
sub-01_space-IXI5U9Space_res-1p5_label-GM_desc—-modulated_probseg.nii VBM

(vbm.enable)
sub-01_space-IXI5U49Space_res-1p5_label-GM_desc-modulatedSm8_probseg.nii  VBM, “FiE )5

func/ sub-01_task-rest_space-IXI549Space_res-3_desc-preproc_bold.nii FREAL G AR 2
sub-01_task-rest_space-IXI5U49Space_res—3_desc-denoised_bold.nii Seed FC. Degree.

Gradients A
sub-01_task-rest_space-IXI5U9Space_res-3_desc-denoisedSm6_bold.nii ~FiFmIA
sub-01_task-rest_space-IXI5U9Space_res—3_desc-brain_mask.nii
sub-01_task-rest_desc-confounds_timeseries.tsv (}Z .json)
sub-01_task-rest_desc-qc_report.html. sub-01_task-rest_desc-qc_metrics.json. figures/
reports/ prep_qc.html. prep_qc.tsv. qc_exclusions.tsv. anat_volumes.tsv. prep_<Hif[i>_summary.tsv
logs/

R EARS N Y nilgz, BN nil, TR T SXARFH seecat_work , HITHI M
Fr (BRAE2I%E Keep work files),

6.4 fMRIPrep denoising

HTE&id tMRIPrep FikbHEHE, X PmiE=S BIHAYSD BOLD run, H{ *_desc-preproc_bold . &
IR mask AR FER, Zidsi IMRIPrep FRICAYAERIZSI, FH SeeCAT H IR fMRIPrep [93kz)
RS (FraW AR — FD BN, RJ51%5 Preprocessing 52 2R R LM, FIERFIEHE,
e E &AM FE, [Atk Seed FC. Degree. Gradients 1 Statistics i)/ 7E A%, XEAIHHE IQM

(fMRIPrep Hyf i & A RGEHR) ; k3, BEBMEEREREIHT (WIRELE IMRIPrep £ H =
FHVHARE, Bl ESEAEND.
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seechT

PREPARE
) DicoM to BIDS

Preprocessing

<

fMRIPrep denoising

>

®

Seed FC
Degree

Gradients

v N >

Harmonize

&

Statistics
RESULTS

@ Viewer
- Data check

QC reports

@ Manual

® About

fMRIPrep denoising

6 BIIRIFHE

Denoising and smoothing of fMRIPrep outputs, with the same steps as Preprocessing.

Input  Denoising  Censoring

Input
fMRIPrep folder

Space

Denoising
Denoise
Regressors

Band-pass (Hz)

Censoring
High-motion frames

FD threshold (mm)

Smoothing

Smooth

FWHM (mm)

Quality control

Max. translation (mm)
Max. rotation (degrees)
Max. mean FD (mm)
Min. brain coverage

Min. brain Dice

Output

Output folder

Summary

~ Log

Smoothing  Quality control

Output

Selection  Run [ show advanced options

OPTION

fMRIPrep denoising

&)o

‘ MNI152NLin2009cAsym | 10) Denoise data already preprocessed by
MRIPrep, with the same regression, filtering,
censoring and smoothing as the
Preprocessing page, so results from both are
comparable. Outputs use the same names and
feed Seed FC, Degree, Gradients and Statistics.

® Click the info icon of an option, or edit it, to

R see its description here.

[ friston24 Mwm Mlest [Jgs  [Jacompcor ®

o

o

o

0]

: ®
©
3 ®©
RUN
0
Ready
o ] ©
= (j m
e -

7. fMRIPrep denoising B,

Em (5RE)

HLEFE

RRIME

BX5iRERN

fMRIPrep X {43
fMRIPrep folder

=il
Space
DRITE

Resolution label
=2

EC IR
Dummy scans
=T

fmriprep_dir

space

res

dummy_scans

)

MNI152NLi
n2009cAsy

auto

fMRIPrep BVisHE X3, 0
D:/study/bids/derivatives/fmriprep. SeeCAT 3% BOLD run
JZEY *_space-<space>_desc-preproc_bold.nii.gz. EBIM mask
FRRTER; FEE fMRIPrep BSHF R,

FIZE Output folder BY, FAREEITEEHH derivatives/seecat,
X85 Preprocessing Ti8[E, ALt Seed FC. Degree
Statistics AT E—1¥.

EXRIZMN fMRIPrep Mt =iE], BIXH&HH space-<label>, ERIA
MNI152NLin2009cAsym. AR ERRE(E, FeeA Tiw 3
fsnative,

X res-<label>, #02; X fMRIPrep ER—FE5 H T S
DRENTE, 8= WM OYIE,

ME run FFLE=EHINL

auto (BRA): fMRIPrep #RIZHIEFRASHIM
(non_steady_state_outlier %),
—MIE, M5 89 run FEEX A SN,

aCompCor HY fMRIPrep jBZ%3RH#i n 1 c_comp_cor /w_comp_cor %l; #HfkAH fMRIPrep R5 H
a_comp_cor_x , IINTFEALEALE S 42545 ( denoise.regressors ),
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6.5 BEiTH
= HI{E Preprocessing 1 fMRIPrep denoising H1 H#152/; QC reports Ui T &EH LRI E HEH

WFLE run,

B run BYIRE

B run H— sub-x/.._desc-qc_report.html , NAEHLFE:

o MR WUEL EEHIML FIIMEK FD. #ARICHIML (REEMSPIEL tSNR. XM FD 5 DVARS
MRS (EMSSCRIFIHEIE 0), BRI, B,

o 3Lafj: FD BERFEIAVEAE (/L (R BIERSARICHIND . SEahFIEaNILR;

o RKMETSH) DVARS;

o KM/ carpet B (Power 2017), KZEFEKR. HIR. B HRHEY;

o FieS R BINBNOKFEC BRI mask FIFRESESS EPL, DANECHEREHR;

o HTHRECTHUE S0 AN E R mask;

o Ef&iiEIER (MRIQC),
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B&BREEiR (1QM)

sub-SCUHCO0001_task-rest

SeeCAT 2.00-dev, prep pipeline. Shaded frames are censored.

Summary

non-steady-state volumes dropped
frames
mean FD (mm)
max FD (mm)
flagged frames
minutes kept
too little data (1= yes)
normalisation
largest translation (mm)
largest rotation (degrees)
template brain in the field of view
.its top (z > 50 mm)

. its bottom (z < -30 mm)
tSNR (median)
r(FD, DVARS) before denoising
DVARS median before (%)

0
19
01017
09542

6

6133

0
segment
03321
1712
09972
09788

1

6751
08942
08937

registration: brain mask Dice with template 0.9831

registration: GM r with TPM

registration: WM r with TPM

registration: CSF r with TPM

registration: GM Dice with TPM

EPI-Tiw: brain mask Dice

1(FD, DVARS) after denoising (kept frames)
DVARS median after (%)

WM mask voxels

CSF mask voxels

Head motion

|

06715
07872
0672
07309
08864
-0.1583
03711
6993
819

FD (mm)

000874/
0

0331

trans x

DVARS

Root mean square over voxels of the frame-to-frame change (% of the median voxel mean), before and after denising.

385

before dencising  after denoising

DVARS (4

Carpet plots

Voxels ordered GM, WM, CSF (Power 2017); before denoising, then after denoising. Each voxel detrended and z-scored on the kept frames; censored frames tinted red.

8. B run IREM—ERS) . BEE. kEHH DVARS,

6 ZHERIFHE

FFJE qc.igm (ERIN) I, Preprocessing 8 H H AW, kAR IEFBLHESS R, 1£RGEEHE L&
MRIQC (Esteban et al. 2017) HJf&fr: BOLD F AT LT, &3kahtkiE. REUZ BN B IER run;
T1 A Em AR EEAMEBRIHNE, ETAXKfERS MRIQC H & K EMHFEfFA R R—%; 3k
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t1_wm2max
tl_icvs_* ( tl_rpve_*

tl_tiv_ml . tl_gm_ml %

BHEPUHS5ERKSE 99.95 BOIZEL; BHEL 0.6-0.8 -
BHAURRDL; HRBOBEN -

PR S AR ARETR (mL) -

. 2 ORIINIX. mask T SeeCAT H CV/ERR, [RIHAXHMERT RES SEFRE T MRIQC IZE A A, 1BTER—
HEse, [F—FHOLWNEHESS run,
BOLD #5#% aX ¥
bold_tsnr B EIEIRELBY {2k (BSiEISME / BRI A E) =
bold_snr T4 EPI TERIMBEMELL =
bold_fber AR (M) SHRMEEL =
bold_efc IREEN: AR B RZAIEK &
bold_gsr_x . bold_gsr_y Ax. yAFRANRFESL (v EEAEMRESRE) 16
bold_dvars_std « _nstd « RN RIBTIZRAEERITENR DVARS (Nichols 2013) ; fRgEYiEE 1K
_vstd 1 7%
bold_fd_mean . fd_num . 4 FD, FD>0.2 mm B E S (i3
fd_perc
bold_aor AFNI BSBEELH) . SMEEHARLLAIRSE (/i3
bold_aqi AFNI [RE15%31: SWSHAIMAY 1 - Spearman 1AXE9E 1
bold_gcor /AR FIBERRNHTIIEX (i3
bold_fwhm_x AR ABUNTRE -
T1 $EH5 aX ... 8
tl_cnr TRBi- B BRI ELIRAS L =
tl_cjv RBRFMBRMNEETRARI (Ganzetti et al. 2016) 1
tl_snr_x ER. KR BRRETFIHEEREL =
t1_snrd_x Dietrich {51¢tl, IRERBLIABNETS =
tl_efc . tl_fber BREEN,; FIRSERESH &% =
tl_inu_med . tl_inu_range RRRZE P UHRIEE (5 95 5% 5 BAIzE) SEE) LT

ENFAZH T, WRERH

Dietrich SNR) mii A Al tett, HIRE REMIXAERL (2

HES,

GRIADBU L EEE (BIan S N8, #0289 T1 #6567 (FBER,

KK MAD <
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[iG¥:3i=tn

HEE (HISE

fetn wEH+a )
reg_brain_dice run BIBX mask 5#EMRAN mask B9 Dice: tRENRIEAEITT 0.95-0.98
reg_gm_corr . reg_wm_corr . IREEALKES SPM TPM BIZiEHEX TR 0.64-0.74, B
reg_csf_corr 51 0.79-0.83
reg_gm_dice X[ > 0.5 5 TPM X 51 > 0.5 B9 Dice 0.70-0.75
reg_epi_tl_dice BT EPI BRESRE (5THE 98 B/ iIA 20%) 8%  0.85-0.92

MK 5 T1 XA Dice: EPI 5 T1 &M

AEE
15— WU CEBLF PO B L, RO, DURYBISO0RITT (2 > 50 mm) RIREHE (z < =30

mm: /NI . 8 R N X A E,

FIEHMNS5ES

FiiE run %f&fﬁ, A4S (reports/prep_qc.html ) HH reports/qc_exclusions.tsv . &L MME—
ZAFRY run BELGHIER:

#m I BRik
RALITTE qc.max_translation 3mm
RALEITEERN qc.max_rotation 3°
Tl iiE qc.max_mean_fd 0.5mm
IR Lo hEH W ER D censor.min_minutes 55
RIRMESER gc.min_coverage 0.9
S8R Dice (ARAETLRK) qc.min_brain_dice 0.85

AR RGE S, THIFR: 5 FD #d 0.25 mm; MCHlE &5 %R18T 80%; FA IQM AL EFSFRIEAH L
NHIRME z [ (R A2 /0 MAD) SRR 7T 3. HULELE participants.tsv HY site %1|; %A
28, BEERODT 5 run I, DUENEHEE ISR, T1 Bpd—17, HE%ESE,

26
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QC: prep

SeeCAT 2.0.0-dev, 30 run(s), 4 excluded. Suggested for exclusion when: largest translation > 3 mim, largest rotation > 3¢, mean FD > 0.5 mm, too itle data after censoring, less than 90% of the template brain in
the field of view, or a brain mask Dice with the template below 0.85. Change any decision on the QC reports page of SeeCAT; later steps (Seed FC, Degree, Gradients, Harmornize, Statistics) leave excluded runs

out.

0313

runs, sorted by mean FD

0.183

£
2
£

sub-CSUHC0001 task-rest
sub-CSUHC0002 task-rest
sub-CSUHC0003 task-rest

Sub-CSUHC0004 task-rest

sub-CSUHC0005 task-rest

sub-CSUMDDO001 task-rest
sub-CSUMDDO0002 task-rest

¥ 1

sub-CSUMDDO0004 task-rest

sub-CSUMDDO000S task-rest

Sub-PKUHC0001 task-rest

KUHC0002 task-rest
-PKI 1
sub-PKUHC0004 task-rest
sub-PKUHC0005 task-rest
sub-PKUMDDO001 task-rest

sub-PKUMDDO002 task-rest

sub-PKUMDDO003 task-rest

- skres

sub-PKUMDDO00S task-rest

Sub-SCUHC0001 task-rest
- H 1
Sub-SCUHC0003 task-rest
5ub-SCUHC0004 task-rest
Sub-SCUHCO00S task-rest
5ub-SCUMDDO001 task-rest
Sub-SCUMDDO00? task-rest
5ub-SCUMDDO003 task-rest
-SCUMI re

Sub-SCUMDDO0OS task-rest

mean
site

CsU 0,106
CsU 0.147
CsU 0133

CsU 0300

CsU 0273

CsU 0123
Csu 0,097
Csu 0121

CsU 0237

csu 0117

PKU 0229

PKU 0.107
PKU 0.120
PKU 0.132
PKU  0.241
PKU 0.157

o
R
@

0273

)
R
S

0118
PKU 0.174

B
R
@

0281

SCU 0.102
SCU 0,097
SCU 0175
SCU 0070
SCU 0,063

A
e

0192
SCU 0,052
SCU 0.126
SCU 0074
0072

A
e

max
max
s "
om "
063 0.69
115 118
047 0.59
3.02 149
397 0.96
028 032
0.50 0.74
0.54 121
113 099
0.64 032
042 017
021 0.14
026 030
024 031
030 017
063 0.52
0.68 0.54
047 023
022 024
129 044
033 17
031 0.16
074 0.80
048 046
027 0.16
0.64 112
029 063
034 0.57
059 043
0.18 0.18

Registration and BOLD quality

req_*: registration measures (brain mask Dice with the template, normalised GM vs SPM's TPM, Dice of the EPI's own brain with the Tiw brain); the others are MRIGC IQMs. One dot per run,

coverage

1.00
100
100

099

100

099
100
100

100

100

099

100
1.00
100
1.00
100

100

100
100

099

100
098
099
098
098
099
1.00
100
099
097

brain

Dice

0978

0976

0974

0977

0979

0975

0972

0.980

0976

0.981

0.956

0975

0.984

0978

0975

0.964

0975

0982

0.984

0975

0983

0.967

0981

0.968

0.965

0975

0977

0.960

0970

0962

GMr
(TPM)
0724
0726
0750

0744

0729

0738
0717
0742

0739

0737

0637

0744
0728
0734
0756
0726

0725

0717
0708

0717

0672
0649
0675
0.659
0645
0693
0667
0672
0667
0.690

minutes

kept

58
54
54

39

44

58
58
58

41

65
60
64
57
59

49

63
61

61
63
60
63
63
57
63
63
62
63

outline: robust z beyond 3 within its site in the bad direction (a warning, not an exclusion). Hover a dot for the run.

reg_brain_dice (1 better)

0984 K
.

0956 .
csu PKU

bold_snr (1 better)

16 r
csu PKU

bold_gst.y (: better)

< -
000186 .

bold_geor (¢ better)
0117

B 9. AiRE: 81 run —17, ERE. FERAM

QC reports I

scu

reg gm_cor (1 better)

0756
o
I
0637
csu
bold_foer (t better)
1480404
L4
e

bold_dvars_std (1 better)
175

°
PKU

PKU

o8

- %

e

1(FD,
SNR DVARS)
after
90 006
615 025
%0 025
401 032
417 008
1035 025
782 -043
712 013
629  -000
1168 -0.19
85 001
1020 -0.14
8.1 016
%1 003
8.1 005
%3 014
865 020
%22 021
949 -000
573 -006
675 016
1146 005
876 004
1137 041
870 -0.13
657 021
9956 001
21 007
1013 -0.10
1109 -011

reg.epi t1 dice (t better)

0917

0368

o

csu

bold_efe (4 better)

0545

csu

bold_aor (¢ better)

00136

0000675

-

csu

1[4

oKy

&, A

decision, reasons

keep
keep
keep

EXCLUDE translation >
3 mm; too litte data
after censoring

EXCLUDE translation >
3 mm; too little data
after censoring

keep
keep
keep

EXCLUDE too little
data after censoring

keep

keep

keep
keep
keep
keep
keep

EXCLUDE too little
data after censoring

keep
keep

keep

keep
keep
keep
keep
keep
keep
keep
keep
keep
keep

bold_tsnr (1 better)

12 e

0
]
387 o
cs

bold_gsr_x (1 better)

00233
°
°
.
00249
csu
bold_aq (s better)
00101 @

oocosss| fo@
csu

warnings

mean FD > 0.25 mm;

gsr_x outlier

mean FD > 0.25 mm;

agi outlier

gsr_x outlier

dvars_std outlier; aqi
outlier; registration:

gm_corr outlier

aor outlier

mean FD > 0.25 mm

aor outlier

mean FD > 0.25 mm;
tsnr outlier; aor outlier

foer outlier

geor outlier

PRU

oloured by site: red

EEIEMEROB D,

6 ZHERIFHE

%FE derivatives XK, REFIHED run #1 T1 B, KHEAL, F FD. RKFHMFED ., B
. WX Dice. KB5S TPM HIAHE, REAI#H%EL. tSNR. T1 CNR. HIBRJE K E S, A ESEGHE
Exclude, 1HE Note, fisi Save decisions, {RMEBOSIITARICHIRINRGE, EFNSITAGEEHS R
B, Group report £l Run report 7% M HTML R %,
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SeeCAT

QC reports

Confirm or change which runs are excluded, from motion, coverage and image quality metrics.

) DicoM to BIDS

OPTION
= uality control
Preprocessing Quality ———
fMRIPrep denoisin Derivatives folder Di\dataltest_seecat\DIDA\manual_run\derivatives\seecat
P 9
ANALYSE Exclude |Run /image Kind |Site |MeanFD |Maxtrans (.. |Maxrot (d... |Coverage |BrainDice |GM r (TP... Minu{ DeddelwhichifurslGndilwjimagesikelpart
in the analyses. After Preprocessing or
Seed FC sub-CSUHC0001_task-rest bold |Csu 01058 0.6299 0.6898 1.0000 09777 07244 2 MRIPrep denoising, the group QC report
sub-CSUHC0002_task-rest bold |Csu 0.1469 1.1461 1.1836 0.9975 09758 07258 suggests exclusions by rules (largest
A Degree translation and rotation, mean FD, too little
sub-CSUHC0003_task-rest bold |Csu 01327 04706 05913 1.0000 09744 07498 data, brain coverage) and warns about image
7 Gradients sub-CSUHC0004_task-rest bold [csu 0.3002 3.0175 14852 09924 0.9771 0.7442 quality outliers (MRIQC metrics within each
site). Here you see every run with these
> Harmonize sub-CSUHC0005 _task-rest bold |Csu 02734 3.9737 0.9621 1.0000 09786 07288 e G Bl erE oasi
1 [J  |sub-CSUMDDO0001_task-rest bold |CSU 01232 0.2847 03171 0.9939 0.9745 0.7378 and save; Seed FC, Degree, Gradients,
£ Statistics and Statistics then leave the
[0 |sub-csumMDDO002 task-rest bold |csu 00972 04955 0.7394 1.0000 09718 07172 excluded runs out. The HTML reports: one per
RESUTS [ |sub-cSUMDDO003 task-rest bold |csu 01210 0.5416 1.2054 1.0000 09795 07417 run (registration, tissue masks, carpet plot,
tSNR, motion and censoring) and a group
@ viewer sub-CSUMDDO004_task-rest bold |csu 02374 1.1262 0.9885 09984 09760 07391
page that lists every run, so outliers are easy
A Data check [0 |sub-CSUMDDO00S task-rest bold |csu 01166 0.6365 03173 0.9990 0.9808 07369 to spot. Reports open in your web browser.
[ |sub-PKUHC0001 _task-rest bold |PkU 02293 04177 0.1686 09910 09565 06369
QC reports
i [ |sub-PKUHC0002_task-rest bold  |PkU 01071 0.2097 0.1444 1.0000 09753 07440
[ |sub-PKUHC0003 task-rest bold |PkU 01198 0.2561 03013 1.0000 09841 07285
[ |sub-PKUHC0004 task-rest bold |PKU 01320 02371 03124 0.9997 09782 07338
[ |sub-PKUHC0005 _task-rest bold |PKU 02410 0.3034 01734 1.0000 09749 07557
[0 |sub-PKUMDDO001 _task-rest bold  |PKU 01567 0.6256 05151 0.9986 09639 07256
sub-PKUMDDO002.task-rest bold  |PKkU 02729 0.6750 05449 0.9990 09747 07254
[0 |sub-PKUMDDO003 task-rest bold |PKU 01179 04689 02263 1.0000 09816 07171
[0 |sub-PKUMDDO004 task-rest bold  |PKU 01740 02172 02378 1.0000 09835 07078
[0 |sub-PKUMDDO005 task-rest bold  |PKU 02814 1.2851 04448 09882 09752 07174
[0 |sub-SCUHCO0001 _task-rest bold  |scu 01017 03321 17118 09972 09831 06715
[0 |sub-SCUHC0002_task-rest bold |scu 0.0969 03124 0.1554 09773 0.9666 06487
[0 |sub-scuHC0003 task-rest bold |scu 01748 0.7362 0.7985 09942 0.9806 06750
[0 |sub-SCUHC0004 task-rest bold |scu 00704 04772 04591 09822 09685 06590
[0 |sub-scuHC0005 task-rest bold |scu 0.0626 0.2689 0.1585 0.979% 09653 06447
= P — - = P P = — N

Tick Exclude to leave a run (or T1w) out of Seed FC, Degree, Gradients, Harmonize and Statistics; untick to keep it. Red: excluded; yellow: warnings. Save writes reports/qc_exclusions.tsv; yo.

[ [ Group report ” 4 Runreport ][ ) Reload } 30 run(s), 30

@ Manual

® About

Log Summary

10. QC reports T1: ZIB1THBRIG, BBITEES.

WIERFIF IR — IR

id kind exclude reasons warnings decision note
sub-PKUHC0001_task-rest bold 1 mean FD > 0.5 mm auto
sub-SCUMDD0O0O3_task-rest bold 0 mean FD > 0.25 mm user

checked carpet plot

sub-CSUHC0002_T1w Tlw 0 cnr outlier auto

Ja S B FRIR — IR ERSE(R (sub, ses, task. acq. ce. rec, dir. run, echo) {E8XXfF5i%5|FENT
MR, R EEAIER run BEIMFTE R, PARSSIER T1 1 VBM &, #BA22500, BBRFIRASIE
CE A ST E T T

6.6 Seed FC

HFM7AIEEERE, A run MM, HHER T SAZE (K mask A, 6 HSIBR G £ B i)
HIESEE 58 MRERMESE, 5 H Pearson r [BIF1 Fisher z X (z = atanh r), Harmonize #1 Statistics
HHH z
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Skl Sedc

Seed-based functional connectivity maps from denoised data.

PREPARE Input  Seeds  Output  Selection  Run [ show advanced options
) DicoM to BIDS
OPTION
= Input
Preprocessing P S IRe
¥ fMRIPrep denoising Derivatives folder ‘ Di\dataltest_seecat\DIDA\manual_run\derivatives\seecat ‘ @ ®
e Input series ‘denuised ‘ ® Seed-based functional connectivity: for every
run and seed (a sphere or a mask), the
Seed FC correlation of the seed's mean signal with
every voxel, as r and Fisher z maps. Censored
A Degree Seeds frames are left out. Use the z maps in
Statistics. Click the info icon of an option, or
7 Gradients [ Add sphere][ BJ Add mask files H [ Choose file ][— Remove] Spheres and masks can be mixed edit it, to see its description here.
> Harmonize Name Type Centre x y z (mm) Radius (mm) |Check Mask file
£ Statistics pcC Sphere  ~ |0-5326 6 oK
mPFC Sphere  ~ |0526 6 oK ®
RESULTS
@ Viewer
4= Data check < >
QC reports
Output
Output folder ‘ ‘ @ ®
Selection
Subjects ‘ ‘ (0]
\ | ©
Leave out QC exclusions ®
Run RUN

Ready

@ Manual

‘ @ About Log [ summay |

1. PN EKFFF = (PCC#1 mPFC) BY Seed FCo RIGHEKAZFN mask rILURS; Check FIERETIRHRM 4o

hF=

* JKIE: MNIZRAFRHHL (x y z) HMIRER; FUDEERERNEZR, #]: PCC o -53 26, mPFC
0 52 -6, LEizahEZZ -38 -22 56,

e Mask: MNIZE[AIRY NIfTI Blfg (FEEARERD, KT 0 FIARREIRF ), PARIEARTT SNUE R S|4
8, Add mask files K MNEFHRMN—1T, FAXHELT,

HRARER TR Y, 2BOVEHERT desc o

Em (5RE) HLEFE FRIME BX5IREREN

Derivatives X1 input_dir %) Preprocessing 5 fMRIPrep T15 ) SeeCAT derivatives X
* 3¢, 40 D:/study/bids/derivatives/seecat, HHE run BXIEG
Derivatives folder #J BOLD. % mask FI#Ri2 T ZIBRMIRERT £,

HRETES run Ei8 (desc-<seed>_stat-r Ml stat-z) ; KIEE
Output folder BYFETER—3C 43K,

L PNEZ]| input denoised 1 run FERAWBNFY: XEBFH desc 7%,

Input series denoised (BAIN): XM, Fil. KFB. MFAESIKBMHF
REENEKER,
denoisedSmé6 (FHFMIET HREM Sm 15%) | FRENFES,
5% 2B A RNEEEMRR—H, AREEXSMET BN, TF
B¥EE

Z=|a] space (%) X2 derivatives IRy run BZNZEINFEE, 8= H—FF1
Space | &% =alo
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E (5m) HESBIEFER 2RiNME BEXEIREEN
DI res (%) HHY res-<label>, #02; {REGTEHIETRRE—H run EZMHHYE
Resolution label EEEE (90 fMRIPrep BY res-1 M res-2) . B=: M—WEMS
= R,
MFm seeds (%) BT —1MMFE; B mask AILUR G- FEA run MfhF =,
Seeds HEMFREE (B mask B, EEFIEEN) BFEYESSEME
Z09HE%: 135 r B0 Fisher z B (desc-<name>_stat-z, 4iithd
EAZN) -
BKHZ: MNI ZKLIRRIFL "x y 2" F1#4R (mm), A PCC: 0-53
26, ¥26; mPFC: 052-6; EMizsiRE: -38-22 56,
Mask: MNI Z[E]fy NIfTI Bfg (EEAFEEA/D; KF 0 BERRENF
FHA), IMREFEANZE mask NEEXE, SERFREEMR,
Add sphere #I1—17; Add mask files A& MERBIERIN—
17, FUXHERER; Choose file IEBEFMEITHISXHE; Remove il
FREFIZ T, BMRBERFTHMHT, LREHENREIR. Check 5
BRETEHRMT 40
S

sub-01/func/sub-01_task-rest_space-IXI549Space_res-3_desc-PCC_stat-r_connectivity.nii.gz (J%

.json)

sub-01/func/sub-01_task-rest_space-IXI549Space_res-3_desc-PCC_stat-z_connectivity.nii.gz (J%

.json)

sidecar iAo (FUOFIHAR, BSCPR) . H A AIF0(E A A,

cfg = seecat.config('fc');

cfg.input_dir = 'D:/study/bids/derivatives/seecat’;

cfg.seeds = struct('name', {'PCC',

'radius', {6, [1},

seecat.run(cfg);

6.7 Degree

'Amygdala'}, 'center', {[0 -53 261, [1}, ...
'file', {'', 'D:/masks/amygdala_L.nii'});

PRI EFUOE, mask HHYEMAREZ X run HXMZ (ERSIBRERERIM) AI— D, AR
) B R OR R B E R SRR AU (RE) ZIXEEERE r (M. 5 SeeCAT 1.0 A& XAHF: H
z PBUCE T A RS, I EARINIEEE (absolute BX |r|, negative BU -r), KT HIEME 0, Alik
PR R T R B RERE, s E B R R AL . 45 R E DUFIAER mask W z 73 Zif
G, AEEFE (2R R REEREE)
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ST Degree

Voxel-wise degree centrality maps from denoised data.

PREPARE Input  Network ~ Outputmaps  Output  Selection  Run [Jshow advanced options
) DicoM to BIDS
OPTION
= Input
Preprocessing P Degree
¥ fMRIPrep denoising Derivatives folder ‘ Di\dataltest_seecat\DIDA\manual_run\derivatives\seecat ‘ @ ®
e Input series ‘denuised ‘ 10 Voxel-wise degree centrality: every voxel of
- the mask is a node of a correlation network;
Seed FC degree counts its connections above the r
threshold and strength sums them. Maps are
A Degree Network written raw and z-scored, and smoothed
i afterwards if asked. Memory and time grow
7 Gradients Mask Grey matter (gm) v @ (0] with the square of the voxel count. Click the
info icon of an option, or edit it, to see its
> Harmonize " threshold ® description here.
¢ Statistics Correlations positive [Jabsolute [negative ®
RESULTS Measures binary weighted ®
@ Viewer

A~ Data check Output maps

QC reports

X
©

Also z-scored maps

Output

Output folder

B

Selection
Subjects ‘ ‘ ®
\ | ©
RUN
Leave out QC exclusions ®©
Ready
Run

Parallel workers auto (0] m

@ Manual

‘ @ About Log [ summay |

12. Degree T,

Em (5RE) HLEFE *RIME BX5iRERN

Derivatives X1 input_dir %) Preprocessing 3 fMRIPrep T15 ) SeeCAT derivatives X

* 3, 40 D:/study/bids/derivatives/seecat, EHE run B E

Derivatives folder J&HY BOLD (*_desc-<input>_bold.nii.gz). #ifhx mask FI4xid
T AR RR T ER,
EROEESEENER; KRIZE Output folder BITATER—3XfF
*o

1= NE2]! input denoised A run B NEFIEEMLE: XHERZHH desc 7%,

Input series denoised (BAIN): BIRHEBIER, KFB, BEEXD: 8%
BT RaEAEMAE BMIERE.
Hi#5%, 9 denoisedSm6 (MIEFMESHT),

=] space &) X2 derivatives B run BZ N ZEREZE, 90 fMRIPrep B9
Space | =% MNI152NLin2009cAsym ] T1w, Bz M—REBTIE,

DIREIRE res (%) XY res-<label>, #02; NEGTEEIBERE—H# run BSFHOHE
Resolution label KAYFEE (40 fMRIPrep BY res-1 f res-2), Bz W—HFFHD
R MR,
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6 BEIRIEAE

I (@) HELIRFES EAME
Mask mask gm
Mask
r & threshold 0.2
r threshold
=Bl sign positive
Correlations
Ei=tm weight binary,
Measures weighted
HEpRITEE % exclude_local_ 0

(mm) mm
Exclude within
(mm) B4
FEESER (mm) distance_edge [0 Inf]
Distance bins(mm) s

Bk
BRI z 9 EE zscore true

Also z-scored maps

BXE5RERIN

MRMEHAEZER: mask FREMIRR—I TR, SHEMWREEHE
HEEX,

kB (gm, BRIA): SeeCAT BI/R[E mask (SPM TPM 7RG >
0.2), EXFEEIEMM, 5 SeeCAT 1.0 1BE. HEMMERIEZ
SRR EZ,

2% (brain) : #idkX mask WEYELERAEZE,

Mask X: fRECH NIfTI Blf% (5#3BR=IE, MND, KFO0
HAEERSE, WKRE mask REFEHRIRERN mask. AXHIHIE
%R,

mask 2RREHFITERIEN mask ZW. B EFRERAZENTES
K 3mm BREREY 5 5 MEER, 2mm BEH 4 &,

HEXRZEH r ETENEAMULIES) FNFIRERAE—FE
##, 0.2 (BN, 5 SeeCAT 1.0 #8[)). 0.25 &} 0.3,

HEWS, ®RENEEELD. #HE, REsHIEREXEHEF,
9 desc-degPosBinROp2, BYESEE 0 EI/NF 1.
BRI N; SN RS Bt —AE,

positive (BXiA, desc-degPos...): r = HlfE, BHIEEF, EAK
HEXZXRRAEEN (WNLRESEYT).

absolute (desc-degAbs...): |r| = E{E, EfRBEx—IEEH,
negative (desc-degNeg...): -r = @{f, REHEX.

positive | absolute | negative

HN—MERRERERNM4; §NEENEBE—4HE,
binary = B (desc-deg...Bin...): @3 FEENEEHE.
weighted = 38 (desc-deg..Wei...) : XLEER r EZ

f5l: —™MKZEHB r=0.3. 0.5, 0.6 =&KiEE, NEK 3, BERN
1.4,

binary | weighted

BEE/NFILERNARRZEREET TN BRERIBIENEELR
SHEBREMAEX, EEETRESER LML,

0 (RBRIN): BBt N. 3120: EIFFETF 20 mm BUERE (HIFRELE
Xi0) o

REKEEEZDE, SE—KE, AHSEMNBR (mm), &BIE,
MO S EFFIR; Inf Rimi&HE LR,

[0Inf] (BRIA): —KEESIEZENE,

[0751Inf]: %8%2 (R&@id 75 mm) KR (B 75 mm) EHid
%, %0 desc-degPosBinROp2DO0to75 #1 ...D75toInf,
[02575Inf]: =&

KEN d WEEETHE lo <d < hi FA—E.

FEB S HTE mask N z DEEIE CREI9E. BREL mask AR
MIITEE) , {EA stat-raw =8 stat-z.

RIEEERAZHNSMOIRBIERENT N, z DHEEE TR
EEEER, BEEERALITEIIN.
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B (i) HEbIB=FES RiAE BX5REEY
FRERE smooth_fwhm 6 AL FWHM (mm) SISz esLmE, me (FRIN) = 4.
Smooth maps TRRIANXHE T Sm<fwhm> (desc-degPosBinROp2Sm6) ;

FAFBHESSRE,
MEBESHRRTBNFTIER, AFBERE, XERARITER
FE, BUH On MAFB, =ME (W1668) FIARMARA

FWHM,
Saith 2 fF
.._desc-degPosBinROp2_stat-raw_connectivity.nii.gz ZEHFE, EMHX r 2 0.2
.._desc-degPosBinROp2_stat-z_connectivity.nii.gz F.E, mask W z 7344
.._desc—-degPosWeiR0Op2Sm6_stat-z_connectivity.nii.gz PR, z %G 6 mm S

.._desc-degPosBinROp2DOto75_stat-raw_connectivity.nii.gz Higi/rB [0 75 Inf]

I RIFI AN TE R ZEAE K 3 mm BWRRY 5 5 MEAE, &9 run JLDE—2080; 2 mm F{AZEEL
2H 3.4 1%, HEEBEE 10 1%,

6.8 Gradients

HEERE (Margulies et al. 2016) : JERER LR ERMH T E AL, 55— B EEH MR B3N R T
HEEOAMIES, X EA run:

1. WRES: 80T (BHEA MNI PSR ER, B X) WIZ run il mask (A3RA9FE, EH
SRS CR B L

JEREFERE: 7 RUAIRY Pearson r;

TR RN 10% R 0.9), HARHE 0;

ATEATZRIRSERIE T CRIZAEPIEX RRART 1 - AE/m) BRE;

TR ER A, a=0.5 (Coifman & Lafon 2006), ZREFRHEE M(1-)), 5 BrainSpace (Vos de
Wael et al. 2020) AH[F;

g1 s W DN

RIEXR T run (J7 X Procrustes: @I TeE MBI FTRS%, HBIESEER T, 2 10458), &
RSHE N TEREMERBEE (BRI 80— run MIREE, SeeCAT SREHIZIZIMEMIMFRIER, 155
HIHR N B NG BRI B 5,
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seechT

PREPARE
) DIcoM to BIDS

Preprocessing

<

fMRIPrep denoising

»

@ >

Seed FC
Degree

Gradients

v N >

Harmonize

&

Statistics
RESULTS

@ Viewer
4~ Data check

QC reports

@ Manual

® About

Gradients

6 BIIRIFHE

Connectivity gradients (diffusion map embedding), aligned across runs.

Input  Nodes

Input
Derivatives folder

Input series

Nodes

Nodes

Node size (mm)
Mask

Atlas

Embedding
Maps written

Alignment

Output

Output folder

Selection
Subjects
Task

Leave out QC exclusions

Run

Parallel workers

wog ) sommery )

Embedding

Output

Selection

Run [ show advanced options

OPTION

Nede size (mm)

‘ Di\data\test_seecat\DIDA\manual_run\derivatives\seecat

®o

‘ 10 voxels only: the grid spacing. Nodes in the

voxels

Grey matter (gm;

tter mask, and the memory one run
needs (about three node x node matrices, a
fourth with group alignment):

8 mm: 2700 nodes, < 0.3 GB, about 15 per
run

®© 6 mm: 6 500 nodes, about 1.3 GB, about 3 s
per run
® 5 mm: 11 200 nodes, about 2 GB, about 10 s

per run

oo

4 mm: 22 000 nodes, about 7 GB, about 30 s

per run (default)
3 mm: 52 000 nodes, about 40 GB and

®o

group

several minutes per run: workstations only.
(Times measured on a 32-core desktop with
200-volume runs; fewer cores take longer.)

With the brain mask there are about a third

o more nodes. Each parallel worker needs this
memory again. SeeCAT checks the free
© memory before it starts and stops with advice

when it is not enough

auto

I H I I %
3
o
&
2
«
< <

Default: 4
‘ @ Batch: node_size
| ®
®

Ready

>

13. Gradients Bl Node size F93HEBFIH T &1 run EERRFEMETEL,

Em (5RE)

HERbIBFER

FRIME

BX5iRERY

Derivatives X

B3k
Derivatives
folder

PNEZ])

Input series

=]

Space &%

DRI
Resolution label
=R

TR
Nodes

input_dir

input

space

res

nodes

denoised

3

)

voxels

Preprocessing 3 fMRIPrep T15 Hi#J SeeCAT derivatives X143, 1
D:/study/bids/derivatives/seecat, EREHEES run (3¢ Selection ik
EH), BFE run WBEEMEEXNTT, FIUL—ED .

4 run FEEBNEFES): denoised (BRIA, KFi®) SHEM desc 17%F,
%0 denoisedSm6, AET RAH B EPHERENTY, FBEREXAK.

{XE derivatives Y run BZNTERINEE, B WA =IEL,

X res-<label>, #12; {REFTEHBEFRE—H run BZFHPERNE
E (40 fMRIPrep #9 res-1 Ml res-2), 8= : W—MFERFHO PR,

BB R Z B E.

voxels (ZRIA): MNI Z[g]413% Node size 143 fiiF Mask RHIMIR S
7T, BN TRANESEEDIIEERRNTY. BRGREANEEER.,
atlas: BENZEGRAX (W0 MNI F[a)8Y Schaefer 400) ; RER, &1
run F25E5—k 5 XEHER.

BY el INTERE T I FE ALK (I Node size).

voxels | atlas
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6 BEIRIEAE

Em (5RE)

TRAN
(mm)
Node size (mm)

Mask
Mask

Bk
Atlas

FL 3 ER
Components
a5

At ELK

Maps written

R
Sparsity | B4

EME
Affinity | &%

i8¢ alpha
Diffusion alpha
=tss

HEbIEFER

node_size

mask

atlas

n_componen
ts

n_maps

sparsity

kernel

alpha

FRAIAME

gm

&)

10

0.9

normalize

d_angle

BXEREEN

¥ voxels: MIFEEIEE, 7X/E mask NBY T =3k, LUR— run EERNREF
(=T axTR%EM, group XFFEIEMN—) :

8mm: 2700 MHs&, <0.3GB, 1 run¥ 1%

6mm: 6500 ™MFm, 491.3GB, Prunyg3#

5mm: 11200 M=, Y92GB, P run 10

4mm: 22000 M=, 97GB, 8Mrun430F (BA)

3mm: 52000 M, £4940GB, &1 run [l RESIIEL
(BHE)7E 32 AR, 200 MIAY run ENITE; #ZEDSTIE,)

ALl mask N RZN=92— 11T worker BIEEXAZH

F. SeeCAT FHARISIETHNE, FBENETFHAHEN.

¥ voxels: FRFRTERIEE,

B (gm, BN): ED—¥UTF SeeCAT JRf& mask RBIMIRETT; &
Ri%ERE (Margulies et al. 2016 EAEE) -

2fx (brain): i mask A&, BFEARK,.

Mask Xff: RESH MNI =& NIfTI mask, MR &EKE.

X atlas: MNI =[E]89 NIfTI BElf%, AREABHSXITE (0 45R),
n
Schaefer2018_400Parcels_7Networks_order_FSLMNI152_2mm.nii.gz.
EMIER—ITR; BERFESIMSXKAFRLEBEE.

HEHSS5XFTHEE N, BIL 10 (BrainSpace). RO HZITTTHIR
E, HEANERN.

1 run GHETLMEE, 2L 3 (desc-gradl. grad2. grad3..). 1#
E1EENAEREZ (BEMNBIEEBREIBANG), BE 2 X2 (EAW
DRISRIAIEEN) , fRIELEH, FrEmM 2 BIFIEESTE JSON sidecar FILHE
A,

HEFNEFSMN AEE 0 TG, RRBREMERE: 09 (R
ik) 1RE8I 10%, 5 Margulies et al. 2016 #1 BrainSpace 487

NfEI T E T TR TR AR A4,
normalized_angle (AI\): 1 - AR MA/m; BrainSpace #iFo

cosine: RZMBIME, EE 0 (Margulies et al. 2016).
none: HHMLEHIEZEREAS (HFRL).

normalized_angle | cosine | none

TERS IR AR ESER: 0.5 (BHA) BT R R ENTMm
(Coifman & Lafon 2006) ; 0 #EFHIEZHEHFEMRET, 1 /9 Laplace-
Beltrami B+
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Em (FRE) #EFE  RME BXEREEN

HFA align group & run RIMEEINBEEREIRFHERSRE; WNFFEHE K 725 run 8
Alignment Att, ARUREX—D,

group # procrustes #fERAI™ X Procrustes X45F (5 BrainSpace 18
@) : B8 run e (RIIEEMNEY, TER 5L L, BUERER
& run W EERESE, EERE 108, HEISENTN/NT le-
5, MENXFNEFEREE:

group (BRIN): AFIEBEMNRE, FWBE k REEAKENE X
ZH— TR TREENRNE. XEMEHEEEREY (desc-
grad<k>_groupmatrix) .

procrustes: F—1 run FHEE; FEBAKEME,

none: & run BEWRE; RESEFE run.

group | procrustes | none

T RRYEE
TRAN TR (RER) 1 run AfF £ run Bia
8 mm 2700 <0.3GB Y917
6 mm 6500 £91.3GB 43
5mm 11 200 92 GB 910
4mm (ZR3N) 22 000 #97 GB 249307
3mm 52 000 #9540 GB NLa%

IFIEITE 32 #Z A RAL. 200 Wi run L1, SeeCAT HIART KBS NNIE, SRS R I HEIY,
W% (40 Schaefer 400) HEM, N rX—ME, BLARKEH,

itk s

sub-01/func/.._desc-gradlVox4_connectivity.nii.gz % run XSFEMEE 1 (2. 3 ... HE3#| Maps written)
group/gradientsVoxu/gradientsVoxd_desc-gradl_reference.nii R&EZE IF5ES run §°FE)
group/gradientsVoxu/gradientsVoxd_desc-gradl_groupmatrix.nii 4 FHREEERIEE
group/gradientsVoxu/gradientsVoxtd_lambdas.tsv A run BRHE(E. ERETT 2. 5SS HRAR

6.9 Harmonize

Z D 5 Y B 5K BRSO A O T FE (Y %2 % . Harmonize 7E i B #5458 (Seed FC. Degree.
Gradients. VBM) ZJ5. #tit i, MEIKEIRERIXLEER FRCRERERIMN, RIERENES
1EEE5%4, desc il FJ54% ( desc-PCC — desc-PCCComBat ),
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@ 5A  Harmonize (Be) (Ber]

Remove site and scanner effects from per-subject maps (ComBat and related models).

PREPARE Input  Model  Output [ show advanced options
) DicoM to BIDS
OPTION
= Input
Preprocessing P o]
¥ fMRIPrep denoising Derivatives folder ‘ Di\dataltest_seecat\DIDA\manual_run\derivatives\seecat ‘ @ ©
R Map (des) ‘PCC | v | Statistic ‘Z ‘ v] combat (default): ComBat with parametric
s empirical Bayes (Johnson et al. 2007; Fortin
Seed FC Suffix ‘ | v] Space [ ‘ v etal. 2017, 2018). Site differences in the
Maps ® mean and variance of every voxel are
A Degree Task l | v} Other lg_g ses=1, run=1 ‘ removed; the estimates borrow strength
across voxels, which helps smallsites.
7 Gradients 26 mapl(s) of 26 subject(s) match Same results as neuroCombat.
combat_nonparam: empirical Bayes
> Harmonize Leave out QC exclusions ® without assuming a distribution for the site
. effects; slower (prior from up to 5000 other
[ statistics voxels)
combat_noeb: location and scale per voxel
RESULTS Model without shrinkage; for large sites,
@ Viewer B ! ‘ N ‘ ® combat_mean: site means only, variances
ite column site

left as they are.
bat_gam: ComBat with the Nonlinear
- owsans Cr— > | forms
Method combat v 0] Covariates (e.g. age) kept as natural cubic
QC reports ‘ ‘ splines with Spline df degrees of freedom,
Covariates kept group, sex age ® fitted by least squares; for wide age
‘ © ranges. In the spirit of ComBat-GAM
(Pomponio et al. 2020), but not the same

Nonlinear covariates ‘

as neuroHarmonize, which fits penalised
Mask Grey matter (gm) v @ 0} GAMs and chooses the smoothness itself.
covbat: CovBat (Chen et al. 2022); ComBat,
then also the site differences in how voxels
co-vary are removed

Im: linear regression; site means removed

Output label ‘ ComBat ‘ ® with the covariates in the model, no
empirical Bayes or scaling

Output folder \ ‘ @ ® h

Default: combat
Batch: method

Output

RUN

Ready

@ Manual

O b tog ) summary )

14. 32f5sh PCC BEIAY Harmonize: Aul%l. ComBat, UNREBERBEMNMHT S,

&
Bk ffta ERER

combat SEIALTHET ComBat (Johnson et al. 2007; Fortin et al. 2017, 2018) . &% Fk; W
AREEGE = OIE + EEMN + BPOEHRIIRE,;, FERGITHONMEN O UMK
RE, HEAZEWE, RAEERR. gEhIR T

combat_nonparam  FMRIZFONDHAVEZINMHET (FIREXE&S 5000 MEMEER) ERWRTLE
ERBEES
i)

combat_noeb BRERGITHUENRE, kg KA

combat_mean BREFCYIE FEZER
FATES

combat_gam FLMEMTELEEEHE (Spline df) MBAZAEEHNRE, AR/ _RINEG - FiREE
#9 ComBat, BES5 ComBat-GAM (Pomponio et al. 2020) #8[FE, 18 K. =3
neuroHarmonize &M EFETIN GAM, EIERSERT2ER SR

covbat ComBat ZEBEEREAZEIHAENFLES (Chen etal. 2022) Z LRI
LREEMARE
A

in MR EEHEENRED AR OYE RIS
737%
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#Ffh ComBat HI455 5 neuroCombat —%(, AJLAMEE —MSH LR, HAPLOHERIE, ZG%
o 56 AR RS B A H AL SR B PR = G0, AR EAULR AR AR ER 73, SR, — i 244,
HEF group/harmonize<label>_<maps>_<hash>/.._report.json (hash FT X FEMEIEE) 45K
IERTEFEHROREN, (F K25 p < 0.05, #HICRRERIRN) IR ELl,

RO AEDEY,  combat . combat_nonparam . combat_noeb . combat_gam Ml covbat HIRE (F5%)
KIEXHENHL A CIREZEBRZTONRE, SPHOABUDE, XEMGTHERAIRKR, RIEENEIEE
FR SR S /], SRS R R BV IE A TR T %k~ (Nygaard et al. 2016), fESEf B (3
04510 A, FENERUE), X ComBat fZIE/SH VBM BIMUK R EIH, 1558 3 NEFRHFAIEERIE;
Ml combat_mean . im, BUAHAEMHAEOIENZR, #ikAE. FDH0D0TE) 20 AR, SeeCAT =
fEHERR SR AHE S, HREI#F combat_mean 3¢ m, SURMIRIE, f£ Statistics HHEAULAIEN
PR ; MEEERATES RAIERIE R,

®Em () HAbIRFEG BIAME BXE5IgEEY

Derivatives 3Xff  input_dir & BEBERIENRIZER SeeCAT derivatives X3 (Seed FC.

% Degree 5 Gradients FJ36iH), 0

Derivatives folder D:/study/bids/derivatives/seecat, FKi&E Output folder Bf, &

EENESERERL.

IR E maps 5 EREMLE, BXHENEEIIERE, 5 Statistics #HF: WMMHF

Maps BINREEEE Map PCC. Statistic z, $5—H#EE %k Map
grad1Vox4, IIATHIPIRAMBEENERIE, TH—1TERETE
FIBIEE.
EMESIRIE (SMIEREIT—RERN) . FEROHNEERE—
AR,

participants.tsv participants &) & participant_id. FLFIFIHEERIRIE, B=: derivatives

participants.tsv SRIREHY BIDS #iBEEHHY participants.tsve

=L
g site site participants.tsv FHREBE MEIRFRE /O EAYY, 40 site.
Site column scanner & centero EMRLELRE 2 MEid; ComBat &1

il 10 AL ERMR S, F—RAUNAEERENER N,
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6 BEIRIEAE

Em (FRE)

FiE
Method

FRENNTE

Covariates kept

ELMHTE
Nonlinear
covariates

HEREHE
Spline df | &%

SEHIL
Reference site
=k

CovBat FZELbfI

CovBat variance
Bk

Mask
Mask

el ek o
Output label

HLEFE

method

covariates

nonlinear

spline_df

ref_site

covbat_var

mask

label

RRIAME

combat

0.95

gm

ComBat

BXERERIN

combat (BRIN) 1 BEUELWKIIHET ComBat (Johnson et al.
2007; Fortin et al. 2017, 2018), EMREMERIEM A EZRIFRL
E5; MItEEFRENRERH, NP0 EER. E4R5
neuroCombat —&,

combat_nonparam: RNMRIEH NS FRHEL NHE; K8
(SIREYB R % 5000 MEAMEER) .

combat_noeb: BMAREBEMMAITUEMRE, FMdE;, &5
Ao

combat_mean: RRIEALIIE, HEFRFAE,

combat_gam: FIEFIFEMUMTEUBAR=ZREFES (BHER
Spline df) {R¥E. AHR/NTERIMAH ComBat, ERFIHREBEKRR
B4, BES5 ComBat-GAM (Pomponio et al. 2020) #[E, BF
FEF neuroHarmonize: FEMNEFETH GAM HBITEZETE
BE,

covbat: CovBat (Chen etal.2022): 7£ ComBat Z/5, BERIAE
HEMHENROLER,

Im: £&E)3; EFEMTENREPERPOHE, FMHEKRIIH
M RERIE,

LB (BP0 FL 20 A): combat.
combat_nonparam. combat_noeb. combat_gam # covbat 9
FERESFEREMFBMNTEMREMT M (Nygaard et al.
2016)o EXRFMIREIHF 3 PHOE 10 A, FRARINE),
ComBat Z faH7x Fi-Ftie BV 3 MERFEI4ER%, combat_mean
F Im ZENER, VMERRIER combat_mean 5 Im; BES

A
HHES.
combat | combat_nonparam | combat_noeb | combat_mean |

combat_gam | covbat | lm

participants.tsv REMM A AERIEGHREBNGI, 25573, a0
diagnosis, age, sex, XAFIWENKHIIE, ZEEOHNENE
SHNMFEXE: EFFIH. BEFLESBERENEE, =i
AR — A EB 43 3o

LR (BAES) MNMIEELERZHHES, st aE i
EHRFERE, combat_gam FEE; EttaEtaIUA. B—5IF
ERMEERMER,

FMERUEMTERENEHRE, A3, BXhEHTE,

REFBORD; HPORERE RARHL, HEEHE
FREIBOFL) . B (BN FrERORERANTIIKT.

X covbat: MIREPERRIZLLEISERIERIERIE, FRAIA 0.950

BERIEMEER: kE (gm, BRIN). el mask XF; BER81F
EESKEDHIESHNER, SERIIMNMIEEERETH 0, At
Statistics A=FEAE .

INESKE desc inEEERMIGEER, 80 desc-PCC -> desc-

PCCComBat (RRik ComBat), —MRERILUERRESENLER
$FF (40 CovBat), 7E Statistics H1i%#E Map PCCComBato.
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6 BIIRIFHE

% (5Rm) HERIBFES
Sk output_dir

Output folder

T3k work_dir

Work folder | &%

HEBR QC FIBRAYER qc_exclusions

i
Leave out QC

exclusions

it subjects

g
=

Subjects | &

BXERERIN

ZRTEPE, = BZRENRINIE, BRAZS (WEH
SRS ME derivatives XHFRAE, ERESERIFEN run 1
i)

ERIBAREIRENE RS T, AILUEE, W
D:/study/derivatives/degree_r03, SXE{THEENEBEETH
logs X3,

RIS, BNEIT—NFXEE. T BHXGFEEZDN
seecat_worko

BTG (BRIEQE Keep work files) , SKMAHREE, Hitt
ERFAREHERMRNTE, BRERRNARMZE EXEIR,

A% (BRIA) © derivatives SXH3EH] reports/qc_exclusions.tsv H2
#RIEA exclude B run (F1 T1 1]) FE51HE, HEAEFRYIH.
ZFIREFGIES MRIPrep EIREHI4A QC IREIZIM (k.
BEXR, BREUEIY) £8; 7E QCreports TIHIASEE A
Eo

REENERLES run, FIMARILLFIFREIENER.

SARERIR: TH "sub-" RS, ESHR. B=: FrEHNE
ErK iz

6.10 Statistics

MNPORERAGE L BRI, X R 2 EHRIE, B, SFIR A TR BEN L B IC R S
SPM —%, [KIthF—RAIAYEE RS SPM 45 RAR M,
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SeechT

PREPARE
) DIcoM to BIDS
= Preprocessing

¥ fMRIPrep denoising
ANALYSE

Seed FC

A Degree

7 Gradients

> Harmonize

[« statistics

RESULTS

@ Viewer

4~ Data check

QC reports

@ Manual

® About

it

Statistics
Group GLM: t tests, ANOVA and regression, with RFT, FDR or TFCE correction

6 BIIRIFHE

[Jshow advanced options

Input  Model Inference  Output  Run
Input
Analysis name ‘PCConeSamp\eHC | ®
Derivatives folder ‘D:\daza\zesz,seecaz\n\DA\manual,run\denvauves\seecaz ‘@ 0]

e Gt [Pt [0 sasie |z B

e | [ swece | 5
Maps ®

w | [ o [pmmnms |

ma bject(s)
Leave out QC exclusions ®
Model
Factor ‘ | ®©
Levels ‘ | ®
Regressors ‘ | ®
Covariates ‘ | ®
Inference
@o
Correction cluster_fwe [Jvoxelfwe  [Jvoxel fdr tice_fe ®
Cluster-forming p ®
Alpha 005 ®
Two-tailed (alpha/2 per T contrast) ®
TFCE permutations ®
Output
=)

tog ) sommery )

OPTION

Correction

How the maps are corrected for multiple
comparisons; each ticked method gives its
own thresholded map and cluster table (desc-
clusterFWE, -voxelFWE, -voxelFDR, -tfceFWE).

cluster_fwe (default): clusters above the
cluster-forming p, kept when their size has
FWE p < Alpha (random field theory, as SPM).
voxel_fwe: voxels with FWE p < Alpha (random
field theory, as SPMJ; strict

voxel_fdr: voxels with false discovery rate <
Alpha (Benjamini-Hochberg).

tfce_fwe: threshold-free cluster enhancement
with FWE p from permutations (as FSL
randomise); no cluster-forming threshold to
choose, robust, but slow: see TFCE
permutations and Parallel workers.

Unthresholded T/F, Z, p and effect maps are
always written.

Default: cluster_fwe
Batch: inference

RUN

Ready

15. BBHFASLHIRY Statistics T IENXHRFERERWIRE, RITMNRIES %o

it

iA)

BRIAZSEL

one_sample

two_sample

paired

anoval

anoval_rm

regression

custom

FHERERRA 0?

PAZERE?

SMWIAFKE (3 ses-1. ses-2)
=R E
SMEA= KR EE
BREBEMESZL?

BEXIgIH AR

Factor: participants 7l/; Levels
Factor: EXETRERITLA
Factor. Levels

Factor: 321K

Regressors

Design TSV. Contrasts

pos . neg
AgtB . BgtA
N T5E

EIEREF
BIKFHEER F

<name>pos -« <name>neg

A B EIE, XAMERKRANEEPMA §5, Variance 25 unequal (anoval_rm FJERIN) B,
5 SPM —#£H ReML ffiiHIEBRIEE,

ZEILRIRIE

e cluster_fwe (ERIN): HEFREKFEE p (0.001) HIARERARRALL, #ZBEHIAIEIE, FHK/NY
FWE p < alpha I {##,

e voxel fwe: FWE p < alpha f{&& (BEHLIZHIL),

e voxel fdr: #5iRZH% < alpha i{A% (Benjamini-Hochberg),
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6 BEIRIEAE

o tfce_fwe: LEMEFIHIEGE (Smith & Nichols 2009; E=0.5, H=2, 26 4%#), {KZ FWE p H&#
K315 %] (Freedman-Lane: HFEANFFSEIEE, BONIEH AN, Htohi7E#), 5 FSL
randomise FH[F, 31T worker 73 {HE i i1H,

%)i% Two-tailed (ERIN) I, &Xf t xtELr A& — DA alpha/2 £, #% QC AIBRAIEIAZS 5 704 ; Gk
/b participants.tsv 17EUERRAE T KAV EHE 2 AR H A A5,

& (5m) HESL IR ES ERINME BX5IgEEY
PaX e name (5 FRDITHIEIR, REEAFEMEF, W PCCzSCHZvsCTL, &RE
Analysis name F <HiisefJe>/group/<name>/, BNMXHEUEFK, HLEXE
— BN TR ERFi. UERZFMEER S TR
(‘@i%k Overwrite BTEH) o
Derivatives 3Xf§ input_dir &) BEWIAER SeeCAT derivatives X3, 0
Je D:/study/bids/derivatives/seecat (Seed FC 5§ Degree HJ%it) o
Derivatives folder IREE, TEMN Maps THIERTIHEREEMNE,
IR E maps &) S50 HRIAE, BXHENEEIEE. SMIRLBIaFT
Maps fe—KE (Bxhigit ARk, SMKE—K).
Map (desc): #Fmsiigtn, 90 PCC (MFRIhReER)
degPosBinROp2Sm6 (EFME),
Statistic (stat): z (r BY Fisher z 3¢ z 3#ULHIE; EH) =
rawo
Suffix: SeeCAT RJEJI connectivity,
Space #l Task: REFEZMHNAFE,
Other: HfhSL{E, key=value 5=, S 9FR, W ses=1,
run=1,
AILUTH FHIFIRM derivatives XX HBEBNERIE, tWAIMUE
BN, BTENFRLEEAE, FRTHF—ITERTEENE
o
f5: sub-01_task-rest_space-MNI152NLin2009cAsym_desc-
PCC_stat-z_connectivity.nii.gz BB Map PCC. Statistic z. Suffix
connectivity 3%,
participants.tsv participants (%) widEER (Al Fe. M3%F), & participant_id 5!l (sub-01

participants.tsv
=R

..)o B%: derivatives 3R/ BIDS $hiEE Y
participants.tsvo

Factor. Regressors #ll Covariates 5 EEM5IE. FRAIH
BEATH n/a WIASWHER, FEESHHIL.
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E (Fm) HEAbIBFES EINE BXSIgEEN
®’it design one_sampl  one_sample: FHEREFRH 0?7 (GAFABEWIZEI PCC ML), 3T
Design e tb 79 pos # nego

two_sample: FHARTARRE? Factor IELAZIFTTER participants
5l|; JFEbF9 AgtB F0 BgtA.

paired: S MEIRFKE (40 ses-1 # ses-2, #HifFM); Factor 1E
WERREMIE (ses. desc F)o

anoval: =R F; ZAHEEEN F Xtbo

anoval_rm: SMEIX=ZK&RUEE (EENE); F 3ttt
regression: BEIREREMTES (F#e. ER) T? Regressors
EMRNT; bR <name>pos #1 <name>neg,

custom: BEXI&ITERE (Design TSV) Fxttko

one_sample | two_sample | paired | anoval | anoval_rm |

regression | custom

FSES factor (5 two_sample # anoval: participants.tsv FI7ZiRZA5IH9%, 0
Factor diagnosis.
paired #1 anoval_rm: FE—#ZIXZE ZEBEERRBS 4B LR,
% ses (session) ¢ desc (A MFFF ISR -

Higit Ao
KFE levels &) Factor B9 KT, B ELERAMIRE, 25568, 90 CONTROL,
Levels SCHZ: IltAY AgtB BN CONTROL > SCHZ, KkFIHEHKFERBS5SH
#, ELbt AT UMZARBKE A, B £KFE, RHDAIR
=2
El)3ZE regressors (%) X regression: EGIHIITIFITER participants.tsv 5ll, 1255
Regressors P@, %0 age 3 PANSS_total, MoCA, Ef&EMEHBER—ME
B, FAtEMTE0RIREEHTEMTE,
mEE covariates (5 FEEEH (FHI) B participants.tsv 5], i2543F8, 40 age,
Covariates sex, mean_fd, ¥{EFIEE,; XA (W sex. site) FHAXWIE

NWTET, EINSHEHMFISERL (VIF>5) HEEREE. &
HHEENEIRITFEEMABKIXE TR,

®’itER (TSV) design_tsv (%) ¥ custom &It: FIRFHREIRIE, & path 5 (B—1THE], 4
Design TSV | &% FTERFR AR FRIEHEER) MEMKITHI—PMEES, W
path A B age

sub-01_map.nii 1 0 23

B3 EE BN E I g it PRI, 85—

pofad contrasts %) I BFF (FEMHF). LR tHF NE (Mgt
Contrasts | &% Fl—1; FIREIRFRE—RE1TE B89 <name>_design.tsv), F

MEERINEST—%, A" 2%, W0-10,01-15

BT ZgtRRANLE (B t RN AR, HEIHERS
B F12538) .

RE variance auto BHEFZKTFNHERTIUARR (EENEMIESIEKTFEHIE
Variance | &% x), BN SPM B9IEEKH 1%,

auto (BXA): equal, anoval_rm BY# unequals
equal: FIEAHA—IAE (EB&R/NIR).
unequal: 5 SPM #8[E, 7ERUERMAZE LA ReML f&it,

auto | equal | unequal
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I (RE) MR BRiAE ENSRERY

Mask mask gm HITIRIAAE,

Mask R (gm, BRA): SeeCAT BIK/E mask (SPM TPM TR BB >
0.2)o

£/ (brain) : AINEAIM masks

Mask X4 fRE A MNI i8] NIFTI Blf& (KT 0 B91R=) , i
IMATRRRIERYRRSHBIX ; S 3R 51 %E 8

TieHFh, HMIARBESMILEPEHHIESIAEAE, mask B/, %
BRI IEMZEN.

ZELRIRIE inference cluster_f FHITEAMZELRKRIE; 8 NENAZZBhRHRENKEN
Correction we EFEFRE (desc-clusterFWE. -voxelFWE. -voxelFDR. -
tfceFWE) o

cluster_fwe (BAiA): BEEIRFREE p AERARER, FR
K/NEY FWE p < Alpha BHMREE (FEVLIZIEE, 5 SPM #H[ED).
voxel_fwe: FWE p <Alpha B9&%& (#7328, 5 SPM #HR) ;
1o

voxel_fdr: $IREAIMZ < Alpha B9AZE (Benjamini-Hochberg).
tfce_fwe: THEHPILE, FWE p HEIRQISE (5 FSL
randomise 1[E) ; TREEFRARMEE, B, BRIE: 1
TFCE permutations # Parallel workers,

REEKBNT/F Z. p MUNELSEEH,

cluster_fwe | voxel_fwe | voxel_fdr | tfce_fwe

FIRAZAEE p cdt_p 0.001 X cluster_fwe: RF LRI p BIARARKEFR, #7%E 0.001 (R

Cluster-forming p 1A); &F 0.001 EIFENIZIEICHI SRS F 32 (Eklund et al.
2016), HERE S,

BEEMKTE alpha 0.05 EREFENREFZEMKT, W00.05 (BiA). FEE Two-

Alpha tailed BY, &t 3FELLL Alpha/2 1656,

WM (N t3FE two_tailed true BRINEY t IFEERERTHHER (AgtB # BgtA, pos #l neg), &XN—1

alpha/2) FE. @ik (BN : 8L Alpha/2 105, MmEEGIRIE Alpha

Two-tailed (alpha/2 KFRIMMIELE . REEBIIBZRIMAE T A RN BUE Q%

per T contrast)

TFCE B/ #k tfce.n_perm 5000 X tfce_fwe: AZAREMR (REXRAFTSENFE, BT EIR

TFCE permutations ARIR) WEZS. EAIA 5000, 5 FSLrandomise #8[E; &/

BIRERY p 9 1/BHORER, ATREIARRE /D TFiZEAY (30 n KEH
2An MRS EIE) , 2 ER,

BHEIREB RS, JTELEAN mask A/ MEE: L5 EI— e, 3

1T worker (Run X) 9#EE#ITE, BEVMHFEE, £RoT2E

£,
TFCE SEEE%R E tfce.E 0.5 TFCE FEAISSEERINE, BAIA 0.5 (Smith & Nichols 2009; FSL
TFCE extent =B E) o
exponent E | &%
TFCE &EBHH tfce.H 2 TFCE S ERIINE, B 2 (Smith & Nichols 2009; 5 FSL 48
TFCE height EI)S

&

o

exponent H
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I (@) HELIRFES ENAME BX5IgHEY
HEPR QC ZIBRAYER  qc_exclusions true Ak (FRIA) © derivatives XHJHY reports/qc_exclusions.tsv A
i tREA exclude B run (F T1 1)) F&51+E, HEBEFYIH.
Leave out QC & RETAIE FMRIPrep AI2EH94 QC IREIZMM (LD,
exclusions BEX. BUEUETLY) &£/; 7 QC reports THIATEREA
Eo
FRAENEREEE run, BISNARILLAIFREIEINER,
i subjects (%) HEXEWIR: % "sub-" RS, 2S0fR. B=: FiEELA
Subjects | &% El9tit,
f >
group/<name>/
<name>_design.tsv B B AT
<name>_desc-mask_mask.nii.gz LOZORNLEN-N

<name>_contrast-<c>_stat-t_statmap.nii.gz
<name>_contrast-<c>_stat-z_statmap.nii.gz
<name>_contrast-<c>_stat-p_statmap.nii.gz
<name>_contrast-<c>_stat-effect_statmap.nii.gz

T (8% F) K, sidecar #A H HEMNTIHE
M p AEXTRIE Z

-logl0 p

X Ee A

<name>_contrast-<c>_desc-clusterFWE_stat-t_statmap.nii.gz  HELEK

<name>_contrast-<c>_desc-clusterFWE_dseg.nii.g

z

<name>_contrast-<c>_desc-clusterFWE_clusters.tsv
<name>_contrast-<c>_desc-tfce_stat-tfce_statmap.nii.gz TFCE fi (tfce_fwe)
<name>_contrast-<c>_desc-tfceFWE_stat-p_statmap.nii.gz -logl® FWE p (tfce_fwe)

<name>_report. json

BRI, S
BH% (SPM )

MR D HAIREE HR/N, FWE FIARMIERIEAIR p, DA &2 3 MHEEE 8 mm DL EAJIE(EFRISET &

Z. U&{E p F1 MNI 245,

6.11 Viewer

E S A[7E MNI i | @R fF & NIfTI B4 : SeeCAT MgtitE. Fh+ A&, EAOEE. #ER. VBM

&, =kpu4E BOLD 4,
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N )
Opacity T
o
2% Threshold

mesnodty [ vowe )5 )
Threshold 70001
Comcion [currwe v}
Alpha / CDT p 0.05 H 0.001

uncwseriore) [ o[7]

T map, df 1, 12 Height > 3.930 and < - 3930, extent k

O Got
‘ o‘ 53‘ za[A Peak]
(& BponTsv ]
# Voxels Peak x(mm) |y(mm) |z(mm) |Label ‘
1 8742138 3 -57 27|Right PCu precuneus
2 2061053 -51 -66 30| Left AnG angular gyrus
3 152|7.71 6 51 24|Right MSFG superior frontal gyrus medial segment
4 138(10.71 60 -54 18 [Right AnG angular gyrus
5 94/891 24 30 54 Right SFG superior frontal gyrus
6 61741 -48 241 eft STG superior temooral avru D

16. EEZBTHEFAR PCCHER: =B FEBIRZREIRE BMEIRRK,

fiiJij: Orthogonal (= MREIFIYEARMER). Single (—MNAKMEFI =1 4El&E). Mosaic ([Fl—75m
IZKYIF) o

JKE: fZEPZ R E %R (IX1549Space i ch2, MNI152NLin2009cAsym i ICBM152 2009c¢),
AT N RIAEERE,

BfH: FEUEEEE p (H, X SeeCAT AR (PAKSKEEHE BHHER SPM XUSSEIHED, p BIERA]
PUREE (cluster FWE, voxel FWE, voxel FDR), f#f5 Statistics fH[FEAL, Rt EERSSH
HWEER—8, EATIRET (v, - ). BDEPKN, BEMAEHE,

FYe: FIHERY| HIGEMEERSE (SPM H7 [ Neuromorphometrics; %%% BrainNet Viewer 518
A AAL #1 Brodmann) ; siiiAT, SEhBEzAb, Export TSV fRFHIHEE,

INEFH: S UEEA, BoREARMARERIE S PAK FD FIRARICmG; FEEAT Play IR Y,

Save image 4 F#LIZf# ) PNG; Save map f2E{E(L/SHIEFF N NIfTI; Surface 7t BrainNet
Viewer FHEETREN R 2 Fo

Neuro / Radio: ZEWE/RTEAIL, SIEGIL,
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6 ZEIRIFAE

| B saveimage | &, savemap

CURSOR
MNT o -53 26
voxel 91

Neuromorphom
cluster 1 -

[v] Clusters || Time series

S e (45

PCConeSampleHC_contrast-pos sta...

Colour map Lauto v|
Opacity _—

2% Threshold
Threshold by Value P
Threshold 0.001

Correction | cluster Fwe v

Alpha / CDT p ﬂ 0001

d < - 3.930, extent k

T map, df 1, 12. Height > 3.930 an
>0

[ &, Export TSV 1

# Voxels Peak x(mm) |y(mm) |z(mm) | Label ‘
1 8742138 3 -57 27|Right PCu precuneus
2 2061053 -51 -66 30| Left AnG angular gyrus
3 152|7.71 6 51 24|Right MSFG superior frontal gyrus medial segment
4 138(10.71 60 -54 18 [Right AnG angular gyrus
5 94/891 24 30 54 Right SFG superior frontal gyrus
6 61741 -48 241 eft STG superior temooral avru e

17. HENE,

seecat.viewer('group/PCConeSampleHC/PCConeSampleHC_contrast-pos_stat-t_statmap.nii.gz')

6.12 HMEEm: X1, FE5FEE

PARIETILE Preprocessing 1 fMRIPrep denoising HAH[A,

% (5m) HEAbIBFES SINE BEXEIREEN

AR denoise.enabl true MENMERERERTFIES: WZMBEFmEL)IEM—r[E]

Denoise e 13, FIEFEVTIERE—NIEKESETE, BEFASIBEERNES
Bk, 2827 desc-denoised (RF:B), = Seed FCHl
Degree HYHiNo

EIVE}S denoise.regres  friston2d  friston24: 6 PNLEIEE. BIINEEHMFS (Friston 1996),

Regressors sors ,owm, csf  wm. csf: [BiHERRMEER mask RETFHES,

gs: 2BRES (2RESEA). RIAFTE: BthasXiaEERH®
Z55, HEEflEx; NRMNAREEFQE.

acompcor: BHRFMBERNEM (aCompCor, Il aCompCor
components) ; AERE wm # csf,

ZRIA friston24 + wm + csf, SERTE2RPIEREMT], EBAILTE
EEEXHEMAN (denoise.regressors),

friston2d | wm | csf | gs | acompcor
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6 BIIRIFHE

Em (5RE)

aCompCor B9
#
aCompCor
components

=%

BN
Detrend order
=k

#i& (Hz)
Band-pass (Hz)

[P Sl UL GSES
High-motion
frames

FD B (mm)
FD threshold (mm)

HUREMTEL
Frames before
=

JREEMIEL
Frames after
=k

WeERE
Interpolation
=R

=D
Minimum minutes
(=

TR

Smooth

FWHM (mm)
FWHM (mm)

HLEFE

denoise.acompc

or_n

denoise.detren
d_order

denoise.band

censor.mode

censor.fd_thre

shold

censor.before

censor.after

censor.interp

censor.min_min

utes

smooth.enable

smooth.fwhm

RRIAME

0.01 0.1

censor

spectral

true

BXE5RERIN

{¥ acompcor: SfALSR (HR. RER) BRI E, BIA5
(Behzadi 2007) .

SaFE—RERNZSIMBEENME: 0= 1RE9E, 1=4M4
(%ﬁik): 2= :3&, E%E%3o

RERIIETE, BREE, B4 Hz, 0.01% 0.1 BN BEA
BB R SHER. F-MEHE 0 RTRMEE (400.012/0), mD
HBE=RTAIER (B2 EEITE ALFF £1517)

kEhA (FD EBEEE) AN,

censor (BRIA): IRREISCRAFHINURERN (GBS RIEW ISR
B, EVARNFRERXEN, HERRTERPIRE; Seed FCH
Degree ZF2ERE(N run HKEFRE,

interp_keep: Rk, BifEEHNMSELEIMER.

none: MEFFTRRLIE,

censor | interp_keep | none

miElfi#s (Power et al. 2012) B M EMNME(ESKEhMi, FH
0.5mm (BXIA); 0.2-0.3 =& (W) LEREBEH), BESMKE
QUi

BNERMZAHIREXAZN, Bk 1.

SNSRIz EHIREXAZN, A2 CRERmMAiEE]
ez /=)o

TR AT fEEAMEARIE R,

spectral (BRIA) : FRYEIBEEAMEE LU R IESKERIEUM S SFRIMT; T
AR E R F S E R ERLE spline )\

spline: BT EFRIME =R IEKIEE,

spectral | spline

RATICHVEEEE D F UL 5928 (RAIA 5) B9 run, &7 QCIRE
Hhint, FHERNGIFR.

BE—REREHIEN=ETEERER (desc-
denoisedSm<FWHM>), KB desc-denoised 2=RE,
Seed FC # Degree BRINEAT,

SHIZMEE, N6 (BN, YAKERNBFE) b =MF
AL HMARER FWHM,
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6.13 HAZE: FREITH

6 BEIRIEAE

E (5m) HEABIEFES ERiAE BEXE5IREEN
SlEdpa=¢i-tm qc.igm true A IERTITERSA T1 §1 BOLD #3EMY MRIQC Bf&R=EEir (5
(1Qm) SMEHRB T1 HEI. kohREMEAE, 810 run RERLEDH).
Image quality BOLD: tSNR. SNR. RE{EStb. EFC. FBER. R4t DVARS.
metrics (IQM) AFNI BEEfLLHIFIRREIEE. £//EX. FD. FBE. T1: CNR.
CJV. SNR (£H£8 SNR #1 Dietrich SNR). EFC. FBER. {RiZSEEL.
WM2max. BEFRDE. BRBIRFRE. FBEM TIV.
FEIREES MRIQC AR —5; K&, =K. WX mask B
SeeCAT B4R, HEILEIERIAESLFRMETT MRIQC NEAREH
No AREZHPOLETHES T, HUNBBHELEES.
RAFDD (mm) gc.max_transla 3 Erun E"Jf-ij(éﬁﬁqzﬁb (E_Eﬂl\ 1E—1t, *E%EMQIE) zzbunlid
Max. translation tion BT, BINGEER; 3mm (BRIA) BERARRE, A—NMFE.
(mm)
RAEE (B) gc.max_rotatio 3 S5RAXFER, HMYmAERNED; KL 3 E.
Max. rotation n
(degrees)
=AY FD qc.max_mean_f 0.5 Egmuiaiig (Power) B ULER run BiXFIBR: FAIA 0.5
(mm) d mm; 0.2-0.3 mm E™4& (Parkes et al. 2018 HITEAAFRAER
Max. mean FD 0.55, M=#8HFRAEN 0.25), #Bid 0.25 mm FRESSB/HEE,
(mm)
RNEMEBEER gc.min_coverag 0.9 RS, BEIRM mask FRAICRERRMEA (B—MEBEEHR)
Min. brain e BIELGI; BRIX 0.9, {RFLLEWRBEE DX (& N InEER)
coverage ZEER, XER run BiNBIBR. IREES 5B A TRERFIRSR
HNEEZE,
&=/\i[X Dice gc.min_brain_d  0.85 BOARE: FREME run BIR mask S51ERAN mask B9 Dice E&
Min. brain Dice ice (1 =%2—). BRFUE (XA 0.85) MATRAELKY, EBING
b%; EEAHEEE 0.9 UL,
REPED run T4 NEKERNIXR. BR. RERES SPM
ALRIREIAER (reg_gm_corr &%), LUINEBTFY EPI BRESEE
BRIMRXS T1 XA Dice (reg_epi_t1_dice, &M EPI S T1
BB, IEH4Y 0.85-0.92), FEXFRLANERHENGBHES,
IQM EEf z & qc.iqm_z 3 ENEGREBINERPOANRE 2B GEFRMIEHZ D MAD)
IQM outlier z AN AEBEIE (BRI 3) HARESE (R, ROkRE
ER participants.tsv B9 site 5ll; ZHEX—5, FHEFOLRE S5 1 run

B, UBNMIESENER,

6.14 HEEIN: run BYi%EF

AEEE run B9 0T AR AT DAE 42 IRA. session., {551 run £ EHE, Seed FC. Degree. Gradients,
Harmonize 1 Statistics JEHERR BT R HI BRIV EHE :

%I (5m) HERIEFER SRINME EXEIREERN
Wit subjects (%) BAMEMIN . A "sub-" 4RSS, 2S5 596R, 101,02, 15, &
Subjects T HRENE I,
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6 BEIRIEAE

E (Fm) HEAbIRFES
Session sessions

Sessions | &4k

5 task
Task

Run runs
Runs @ &%

HEBR QC FIBRAYER qc_exclusions
=

Leave out QC

exclusions

RRIAME

)

true

BXE5RERIN

i "ses-" IR, ESHMR, 01,2, B=: £8P session,

run BUESIRE, Wreste B HIEFH—HES; WRESZT

£, BREE—

run 158, S0, W1, 2, B=: 28 run.

A% (BRIA) © derivatives SXH3EH] reports/qc_exclusions.tsv H2
#RIEA exclude B run (F1 T1 1§) FE51HE, HEBEFRYIH.
ZHIRBFAIES fMRIPrep EIREMIE QC IREIEHMM (3kzh.
BEXR. BREUEZY) £8; 7E QCreports TIHIASEE A

Eo

FEENEREER run, BGIMNARI EEIFRIEIER.

6.15 HE%m: [l 51T

I (@) HESL IR ES ENAME BX5IgEEY

Bk output_dir €=9) ZREIME, BT AZAENBAGE, BMAAEE &M

Output folder DTS ME derivatives XHEAT, ERESERIEN run K
E_E)o
ERIBREIRENERSF, AILUEE, W
D:/study/derivatives/degree_r03, &XE{THEENEBEETH
logs XX {43,

T3k work_dir (%) FRIEIf, BTMRET—NFXME, BT hEXGREZLN

Work folder | &% seecat_worko
BrTRINERER (BRIFAE Keep work files) , KIMBTRER, Fitt
ERFSEHETHRNSE, RERRNAEE F2EIR,

FH1T worker £ n_workers auto FEE RS DT (run ) , SMHFITHRH—

Parallel workers worker %38 (FE Parallel Computing Toolbox)
auto (BIN): EAEARTFHEENRES . SeeCAT E—1 8
TTHRENRTE (KIBRAWN run), BINLES worker 491 GB, &
ZERTNAFN 85%, BEAREIZHMNETL, HEXEHME
SERMEE. RE—TET, HREFERBHARE worker BF, FLZE
MIE, RFHITM.
0: BNRIE, FAHITH (WMFILERBLEMTIE).
—MEF, 4 REFXASZA worker, REENE,
BB ZT A SeeCAT E MR, BEITANHITHSERE
Fo

BECTEMMEIT  overwrite false REERE. BEERNETSENNT, XML FEIEITE,

Overwrite finished BEETUHNRETESEM,

units | B

REBTIEX keep_work false REEINETHTIEX 43X, FlmmAFEETREE R,

Keep work files

T
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7 £

RESEIIEAT TR, FHHELEE RG] SeeCAT AV, AFWAYHAEEERR BIXEIE1T, 1B31THN
A DLES 8.2 1, #SHCE BRI S ] Load #A.

7.1 TGIERE

—NZHRDIEREM R ATFINR 758 SkE =10 (CSU. PKU. SCU) 30 Z#4K, B MH0 54
fREFEX IR (HC) 15 ZEMINAREREE (MDD), S4#0AE —E T1 ISUEM —kEEASE (TR 2
S)o =NHULISAERE A& I N—A BIDS $iEs:, A participants.tsv :

participant_id site group age sex
sub—CSUHC0001 CSu HC 28 M
sub—CSUHC0002 CSu HC 34 M

RIMBHTR, RPFERAMERZ N BRBENIERR, ENTA ARG, (HEHRH A FEEESH
R EMERIIN . 35 I AR RN, U2 RFA .

i 20 BREE A n_workers = 'auto' , fE—& 32 #%. 2y 200 GB ] HAFHY TAEW FiafT, fiHE A

manual_run/derivatives/seecat .

7.2 SEfl A: BARSERF SThEEER
M BIDS ¥ ENEIHIE (PCO) MERNAUKTE, A4,

Al TSR

1£ Data check T1j%$ BIDS X744 Scan, #HFH 30 1 run, FH/HHL—1, FH4H& B INERD
TR (%6 6.2 1), &AERL, A DIFIATRALFR,

A2. FihiE

1E Preprocessing 7 : BIDS folder & N bids2 , Output folder & N
manual_run/derivatives/seecat , 4Ji% VBM maps ({525 B ff]), Parallel workers i%°4 auto ;
HAETRFHBAIA, 1% Run,

51



SeeCAT 2.0 - [ERFA 7 L5

Parallel workers (auto): about 5.5 GB per worker (4.5 GB task + 1 GB worker), 0.5 GB kept by the
main MATLAB,
206.4 GB free: 30 worker(s) (32 cores, 30 task(s))
Parallel pool: A pool of 30 workers did not start (..). Started 15 workers instead.
QC: ../derivatives/seecat/reports/prep_qc.html
Tissue volumes: ../derivatives/seecat/reports/anat_volumes.tsv
Done: 30 ok, O skipped, 0 failed.

NS E AT LA 30 1> worker, Windows Joii—R/E8IIX 4%, SeeCAT T2FHIK, HAEHEH T
B, 30 P run HAHIKZ) 19 7398,

A3. IRERE

HiRR7 reports/prep_qc.html (EIULEE 6.5 1) EBUIIER 4 4 run:

Run RE F9 FD (mm) RAFE (mm) RE S
sub-CSUHC0004 &) >3 mm; fiiEEEELRLD 0.300 3.02 3.9
sub-CSUHC0005 Foh >3 mm; M EEER D 0.273 3.97 4.4
sub-CSUMDDO0004 Ao = Em AL 0.237 1.13 4.1
sub-PKUMDD0002 it = EdE A 0.273 0.68 4.9

HAE—E run FEE, HPLURE, Hla:

e sub-PKUHC0001: DVARS 1 AQI &#f, 5 TPM MUK FUAHEImIL (0.637, 2Wf5R&MK). FERIEFT
FFER run ik, &F carpet EIFIELHE,

e sub-PKUMDDO0005: 3 FD 0.281 mm, #id 0.25 mm HE 5Lk, (HERETEEE 2%,

* sub-SCUHC0001: FBER &#f, ©H runfivdy (BIWE 6.5 %) Soriafifigy 2.5 b —kksl), H
B AMERE 6 Wi LABH R AR H

Fi run MIMX mask 54 Dice 7£ 0.956-0.984 Z ], &AEHERM, XEAFRFEIAZ, QC reports
DU RE—FIER, AITE R—% Z ifBSE—RE,

ZIENE—DEZEBGIRSIGR, HEH S SRR T run:

Left out by QC (reports/qc_exclusions.tsv): sub-CSUHCOOOU_task-rest, sub-CSUHCOOOS5_task-rest,
sub—-CSUMDDOOOU_task-rest, sub-PKUMDDOOO2_task-rest

FI'R 26 N run: HC13 A (CSU3. PKU5, SCU5), MDD 13 A (CSU 4. PKU4, SCUS5),

A4. Seed FC

1£ Seed FC Ui/ ~42 6 mm B9EK: PCC £z T (0, =53, 26), mPFC fii T (0, 52, -6), 26 1> run HHf
7 #o A run 152 r [EF0 Fisher z &:
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sub-SCUHC0001_task-rest_space-IXI5U9Space_res-3_desc-PCC_stat-z_connectivity.nii.gz
sub-SCUHC0001_task-rest_space-IXI5U9Space_res-3_desc—-mPFC_stat-z_connectivity.nii.gz

A5. ZHLKIE

£ Harmonize i: Map &y Pcc, Statistic /¥ z, Site column 5y site, Method 7y combat ,

Covariates kept 2y group, sex, age.

[harmonizeComBat_PCCz_3821b739] 26 maps, 45150 voxels, 3 sites (CSU: 7, PKU: 9, SCU: 10)
[harmonizeComBat_PCCz_3821b739] kept effects: group_MDD, sex_M, age
[harmonizeComBat_PCCz_3821b739] voxels with a site effect (p < 0.05): 9.9% before, 0.1% after

FIERT, 9.9% HYKIARZAAEHIORIN, LI NRENLT 5% BIPF%; ComBat Z /54 0.1%, #HHYE 44N
desc-PCCComBat » H/LNX /N, SeeCAT MEEfEHEHLHE 6.9 TANRK/IMEAREZ S IXHIEEIERE
(A ComBat; £ B i BAAIAHX — s = A4 520,

A6. REIFERARIEIF 41058

13 ZATREHY PCC iEFE 2R KT 0? 7E Statistics U1: Name 25 PCConeSampleHC, Map & PCCComBat ,
Statistic & z, Design J one_sample , Subjects I 13 4 HC fJ#R%:, Correction 3% cluster_fwe #lI

tfce_fwe,

[PCConeSampleHC] 13 maps, 45150 voxels in the analysis mask

[PCConeSampleHC] df 12.00; FWHM [6.31 6.u48 7.38] mm; resels 2812.9

[PCConeSampleHC] TFCE: 5000 permutations (flip), 2 contrast(s), 16 worker(s), 93 s
[PCConeSampleHC] pos, cluster_fwe: height 3.930, 12 cluster(s) / 1705 voxel(s) survive
[PCConeSampleHC] pos, tfce_fwe: height 2.780, 33 cluster(s) / 3867 voxel(s) survive
[PCConeSampleHC] neg, cluster_fwe: height 3.930, 6 cluster(s) / 140 voxel(s) survive
[PCConeSampleHC] neg, tfce_fwe: height 6.340, 4 cluster(s) / 7 voxel(s) survive

HHERN 12 I, BEB{E p < 0.001 XA t = 3.93, HAKJLNIERIEZERIANLS:

FEE# I#{E t IZ{g z x,y,z (mm) [i[=3

874 21.38 6.53 3,-57,27 B/ EiEE FFR)
206 10.53 5.20 -51, -66, 30 EgsE

152 7.71 4.55 6,51,24 Mg e

138 10.71 5.23 60, -54, 18 A

94 8.91 4.85 24, 30, 54 A LD

TFCE $REI[F—M%s, JEEE K (3867 MAZR), B height 2fFEENHR/D tEH (2.78), FIAKT HER
B, TEFESFH, RRECOY n/a WUATR E—1TARERRA H Mg E (W1 PCC #ZHAY -9, -69, 27 #1 3, 63,
39), EEBRPIAER (EWE 6.11 1) : &4 p 0.001. cluster FWE, MMIK, &F&EREER
18 M (12 ME. 6 M; 1845 NMAE),
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A7. Wi¥as1838: HC 33k MDD

Name & PCCtwoSample , Design >y two_sample , Factor & group, Levels’}y HC, MDD, Covariates

HJ age, sex.,

[PCCtwoSample] 26 maps, 45150 voxels in the analysis mask

[PCCtwoSample] df 22.00; FWHM [6.09 6.23 7.18] mm; resels 3115.0

[PCCtwoSample] HCgtMDD, cluster_fwe: height 3.505, 0 cluster(s) / 0 voxel(s) survive
[PCCtwoSample] MDDgtHC, cluster_fwe: height 3.505, 0 cluster(s) / 0 voxel(s) survive

PN TT AER IR A G R, B 13 A, XIEERZY, AW ARNERZMER, REEMR & (.
_contrast-HCgtMDD_stat-t_statmap ) {IR[{fEEFHAT TR, BHTRINIE KRR,

7.3 35 B: IREFFREELR (VBM)

HT A2 f4)i% 7 VBM maps, 08 T1 £ MNI 2 (1.5 mm), £ 8 mm 35 sl &5 -

sub-SCUHC0001_space-IXI5U9Space_res-1p5_label-GM_desc-modulatedSm8_probseg.nii

g A PO A BN A FILE reports/anat_volumes.tsv 17, Statistics #1 Harmonize = H a8 & %1k
tiv_ml . QC HIFRE X AYZ fMRI run, [KHix B H 4 30 08 T1.

B1. ¥FERAIEY3
1E Statistics U1: Name JJ VBMage , Map 7 modulatedsm8 , Label Jy GM , Suffix 4 probseg ,

Design 7 regression, Regressors /J age, Covariates }J sex, tiv_ml, site, Mask & gm,

[VBMage] 30 maps, 414177 voxels in the analysis mask

[VBMage] df 24.00; FwWHM [11.43 11.81 11.25] mm; resels 797.0

[VBMage] agepos, cluster_fwe: height 3.467, 0 cluster(s) / 0 voxel(s) survive
[VBMage] ageneg, cluster_fwe: height 3.467, 0 cluster(s) / 0 voxel(s) survive

site SR XCA, PRI NMERZ BB, #eE, Fke, MHl. TIVFIAFLHE 6 51, FITH 30 -6 =24
MNEEE, FRZRENIERN, HEBNA ZIEES R,

B2. XEBN+4AFHAH ComBat

VBM HJHLZEFRAK: BERT 49.8% MR BUARFAEFORBN (FREHRI. 1Al FiF TIV ) ComBat
ZJEN 0.2%), SeAEBERRE R, B HESMAHEZ JSERME T RIAEAET :

Fr AR EEIREg Rl FIMBIRIFES (cluster FWE)
RIXIE ERhZE 0
ComBat ( combat ) x 3
ComBat ( combat ) ERhZE 2
SRIEHE ( combat_mean ) T 0
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FRFAEE RERE L FHRRIRIFEEL (cluster FWE)
ZMEY3 () % 0

UM FHAFAE, FTLA ComBat & HILHI#Z R, ComBat {UH&EMHULAE 10 AHIAK E#T4 K%
HULIIGRZET 22, IXEIE G EHRB R LR R B/, MR L AR I M W T %842 (Nygaard
etal. 2016), HEAFRHPOIERTTIERAX MR, B30 T4 20 A :

e [ combat_mean X im, AR E B O E N TS &
o xE{EAA ComBat £55 A1, SB5RMIERIEE R,

SeeCAT = 7f Harmonize fJ HEMIRE A HIX—%E,

7.4 3l C: EROESHE

C1. Degree
Degree {HFHERINKE : KT mask, r> 0.2 BIEMHSE, Z(EMMBUEHCME, FNfH z 724808, 6 mm
Fif.

Parallel workers (auto): about 3.9 GB per worker (2.9 GB task + 1 GB worker), ..: 26 worker(s)

Done: 26 ok, 0 skipped, 0 failed.

26 P run fIE) 2 5380, 4 run [SEIPURRE, SERAEREJFLRIER 2 70 B0 A :

.._desc-degPosBinROp2_stat-z_connectivity.nii.gz ZfEH, R
.._desc—-degPosWeiR0Op2Sm6_stat-z_connectivity.nii.gz HORL, SPF: Goitih s ik dE

Xt degPosWeiR@p2smé z fFZIE (fREFZHAI. PERIFIER) 5, FAEFDRINMAIKZEMM 17.2% 2] 0.0%.
X B HCMA: PERR - OB R AR D, RTRER RN SRS TREANERE A, TS B SR R R B
M

C2. Gradients

Gradients {FHZRINIZE: Nodes & voxels, Node size &y 4 mm (BRI gradientsvoxy ), 10
MG, fat 3 5K, Alignment 25 group .

Parallel workers (auto): about 8.2 GB per worker (7.2 GB task + 1 GB worker), 7.7 GB kept by the
main MATLAB,

187.4 GB free: 18 worker(s) (32 cores, 26 task(s))
[gradientsVoxu4] 26 run(s), 21972 nodes (Vox4); about 7.2 GB of memory per run being computed
[gradientsVox4] node series done; 19564 of 21972 nodes have data in every run
[gradientsVox4] gradients of 26 run(s) in 413 s (15 worker(s))
[gradientsVoxu] finished (472.0 s)
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B run HFHRE A 21972 x 21972 HIEESERE, Bt worker £t (18) HHAFMAMZEIRE, SHHE
A FEERERIESE ., B run JeX5FEIZE, HHXFTES run B R2%, AR, 5252
EAEZML,

e (DD

gradientsVox4_desc-grad1_reference

Colour map
Opacity —_—]

25 Threshold

Threshold by

Threshold 0.01521

O Goto
‘ 46‘ 70‘ 32 [A Peak |
00 gradientsVox4. desc-grad1_reference - |value
@ &, Export TSV
# Voxels Peak x(mm) |y(mm) |z(mm) | Label ‘
1 9581(0.08 -46 70 32| Left AnG angular gyrus
2 50(0.03 18 -82 -36|Right Cerebellum Exterior
3 34{004 -10 14 8|Left Caudate
4 27/0.03 14 14 8|Right Caudate
H 23]003 2 58 -44|Cerebellar Vermal Lobules VIII-X
6 17100 -4 -70 40 eft Cerebellum Exterior M

18. #%E 1 B94A5 2% (group/gradientsVox4/gradientsVox4_desc-grad1_reference) ©MMBEFIETIETNRE
(%) FEMRBIBAMLE (£1), BD Margulies et al. (2016) BYEEE,

group/gradientsVox4/gradientsVoxu_lambdas.tsv 1% run Z3H:

o FHIFH;
o FAEE 1 RS % 0.18-0.31, H%L 0.24;
o XNFEHIEEE 1 55FMMHX: 0.43-0.69, H{7%k 0.58,

AHHEEA run WHEKHEMT HAM run, HEEBEN QC MRk &, % run AYE ( desc-gradivoxd ...
grad3voxu ) AJ DAMEHME —FEEAZIERISE LT

7.5 BRI

S 5T Worker $1 J2]: )
4L (& 1QM #1 VBM) 30 1 run 15 19 ¢
Seed FC (2 MF ) 26 N run 26 7%
Degree 26 4™ run 26 2 5%
Gradients (Vox4) 26 1 run 15 8 %
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SeeCAT 2.0 - EEFA 7 L5
$E BT Worker J::]:5)
Harmonize (3 #4&%F) FFh 26-30 KE 1 &M 3-10
Statistics, E#EZAHN TFCE (5000 R EifR) 13 5kE 16 96 Fb
Statistics, F#¥7s/VBM [E])3 26 /30 iKE 1 2% /5%
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8 HtiIRpIZS

& AR A DIREER AT A MATLAB RS AH, B NmIEH — DAL E, 2% seecat.run B1T; &
HHY Save #ZHHIRFFAIRLZ X MK (JSON #%3K),

8.1 EK¥X

BRI EY Mg
SeeCAT TRESQ
cfg = seecat.config('prep') IS IR EAE (prep « fmriprep. fc.

degree « gradient « harmonize . stat )

cfg = seecat.config('file.json') REVRERECE ; BORSETENEIAE
seecat.check_config(cfg) — RSB B TTROEIN
seecat.save_config(cfg, 'file.json') RIZFECE

S = seecat.run(cfg) BITRE;, s BLER (&1M8arx—1T)
seecat.run('file.json') BITRENEE
seecat.bids.scan_dicom(dir) . DICOM %% BIDS

seecat.bids.from_dicom(dir, bids)

R = seecat.qc.runs(folder, 'raw') Data check BY&RAE
seecat.qc.exclusion_list(folder) IRENHHEARRY QC FIBRSIR; (folder, 'set', ids,

exclude, notes) BINE

seecat.viewer(file, ...) BAERSITHEE

8.2 —"TEMMAR
B 7 BRLHIMHAIC S E— N XHE, B seecat.run #A] DARMIAIT; FHXIBITHN E5ea) Bt bk

Y

i,
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bids = 'D:/data/test_seecat/DIDA/bids2';
out

'D:/data/test_seecat/DIDA/manual_run/derivatives/seecat’;

% 1. Buk®, HEEGRESER L vBM K
cfg = seecat.config('prep');
cfg.bids_dir = bids;

cfg.output_dir = out;
cfg.vbm.enable = true;
cfg.n_workers = 'auto';
seecat.run(cfg);

% ...fif reports/prep_qc.html 1 QC reports ..

% 2. MY AINREERR

cfg = seecat.config('fc');

cfg.input_dir = out;

cfg.seeds = struct('name', {'PCC', 'mPFC'}, 'center', {[0 -53 26], [0 52 -6]1},

'radius', {6, 6}, 'file', {'', '"'});
cfg.n_workers = 'auto';
seecat.run(cfg);
% 3. JEHOHERIEEE
cfg = seecat.config('degree'); cfg.input_dir = out; cfg.n_workers = 'auto'; seecat.run(cfg);
cfg = seecat.config('gradient'); cfg.input_dir = out; cfg.n_workers = 'auto'; seecat.run(cfg);

% W. X=AduL PCC B Z LRIk
cfg = seecat.config('harmonize');
cfg.input_dir = out;

cfg.maps = struct('desc', 'PCC', 'stat', 'z');

cfg.site = 'site';

cfg.covariates = {'group', 'sex', 'age'};

seecat.run(cfg); % 5iti desc-PCCComBat K

% 5. HC ZANEMEA t ki, I TFCE

P = seecat.io.read_tsv(fullfile(bids, 'participants.tsv'));
hc = erase(P.participant_id(strecmp(P.group, 'HC')), 'sub-')';
cfg = seecat.config('stat');

cfg.name = 'PCConeSampleHC';

cfg.input_dir = out;

cfg.maps = struct('desc', 'PCCComBat', 'stat', 'z');
cfg.design = 'one_sample';

cfg.subjects = hc;

cfg.inference = {'cluster_fwe', 'tfce_fwe'};
cfg.n_workers = 'auto';

seecat.run(cfg);

% 6. VBM: KJASFE; (FHARKRIEME, FO/ENhEs

cfg = seecat.config('stat');

cfg.name = 'VBMage';

cfg.input_dir = out;

cfg.maps = struct('desc', 'modulatedSm8', 'label', 'GM', 'suffix', 'probseg');
cfg.design = 'regression';

cfg.regressors = {'age'};

cfg.covariates = {'sex', 'tiv_ml',6 'site'};

cfg.mask = 'gm';

seecat.run(cfg);

seecat.viewer(fullfile(Cout, 'group', 'PCConeSampleHC', 'PCConeSampleHC_contrast-pos_stat-
t_statmap.nii.gz'));
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8.3 HRENH

BLE AR5t 2 JSON NIk, RFES HESOLrnEm, HaBEIAME, & Inf B9EEDSCARRTE ("
[0 75 Infl" ), BREINIEFENEE,

{
"pipeline": "stat",
"name": "PCCtwoSample",
"input_dir": "D:/data/test_seecat/DIDA/manual_run/derivatives/seecat",
"maps": {"desc": "PCCComBat", "stat": "z"},
"design": "two_sample",
"factor": "group",
"levels": ["HC", "MDD"],
"covariates": ["age", "sex"]

}

RIRIBITZNLE
for f = {'prep.json', 'fc.json', 'harmonize.json', 'stat.json'}
seecat.run(fullfile('D:/study/configs', f{1}));
end

8.4 1EMRzZ2{LIEIT
RAE BRI, H -batch /83 MATLAB:

matlab -batch "addpath('/opt/spm'); addpath('/opt/SeeCAT/SeeCAT');
seecat.run('/data/configs/prep.json')"

HEEBITII P ENE 1 (<fibcfbgk>/logs ), FILMH tail -f BEBEHE,
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9 HhXHFREER

9|

9 HH X5

9.1 derivatives X{f¥k

derivatives/seecat/
dataset_description.json
sub-<label>/[ses-<label>/]
anat/
func/

sub—<label>_.._desc—qc_report.html

group/
<name>/
harmonize<label>_<maps>/
gradients<nodes>/

reports/
prep_qc.html. prep_qc.tsv
gc_exclusions.tsv
anat_volumes.tsv
<pipeline>_<Hf[i]>_summary.tsv

logs/

<pipeline>_<Hf[i]>.log. _config.json

<pipeline>_<if[i]>/<unit>.log
done/
outputs/

seecat_work/

9.2 X¥#

LK IEHIEEE (SourceDatasets)
T1 (¥4 (Preprocessing)
run KRR (IrERED

run %5 . qc_metrics.json. figures/

Statistics

Harmonize: maps.tsv. report.json

Gradients: Z%#/¥ 8. lambdas.tsv

44 QC (uf fmriprep_qc.*)
VIIEHIES

fA4~ T1 [ GM. WM. CSF. TIV
R

FEHEMPTHEE

DRI HE
Sk Te R E (T
BEASFIEE SR
TAESCHE (R SO 55340)

X

Hit5

nE

*_desc—-preproc_bold

*_desc—-denoised_bold

*_desc-denoisedSm<fwhm>_bold
*_desc-brain_mask

*_desc-confounds_timeseries.tsv

*_label-GM_probseg

*_space-IXI549Space_res—1p5_label-GM_desc-modulated[Sm8]_probseg

Preprocessing

Preprocessing.
fMRIPrep denoising

Preprocessing

Preprocessing (VBM)
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B

KIREHTE
Tt == (8] AYA mask
BHETE; censor

SItREESE DT
fER B

MEZEIALRE;
sidecar FERHLS
{RFRF0 TIV

. RHIER
kBT (LURBR.
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X% RS nE
*_desc-<seed>_stat-r|z_connectivity Seed FC FhF AR
Fisher z
*_desc-deg.._stat-raw|z_connectivity Degree EwEE
*_desc-grad<k><nodes>_connectivity Gradients iZ run XFEHIEE
Bk
*_desc-<desc>ComBat_x Harmonize RIEEHE
group/<name>/.._statmap Statistics FitE (t. Fo z.

p. M. TFCE)

5l nE

trans_x .. rot_z « *_derivativel . *_power2 « Friston 24 kapElAE€ (FEohEAINE)

*_derivativel_power2

framewise_displacement Power FD (mm; SkEBHZFFE 50 mm it)
global_signal « white_matter . csf X, AR, WE&R mask ANTFES
c_comp_cor_XX . w_comp_cor_XX B &FB B aCompCor A5
motion_outlier_XX BEARICAIM—F (Zmk 7 1)

censor 1 =Seed FC. Degree 1 Gradients ~MEAZ

ot

9.4 JSON sidecar

BFAEBR sidecar IdsRERUMAIAERT, BHTE: Sources CRIFESCHE: % run i A BIDS URI,

U1 bids:raw:sub-01/func/..; Harmonize F1 Statistics #l| % A EIF&1E). Software ; DAM & IS

B FE, B4 FramesUsed . FramesTotal . Seed (Seed FC); Threshold . Sign . Measure
(Degree) ; Lambdas . VarianceExplained . Alignment (Gradients); Harmonization . Site .

KeptEffects ( Harmonize ) ; DegreesOfFreedom . FWHMmm . Resels . Contrast . Inference
(Statistics).
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10 tEEE. AEFESERRE

10.1 HE5RE

Bz 1 run (HE) [ fea
Preprocessing, 3 mm, 4-6 D¢ (KD EIZ 2 H8h) 2-5GB; KRS T1 (W1512x512x156) &
200 i IQM &%
Seed FC L <1GB
Degree, 3 mm JR&R JLEDE—53 59 £93GB
Gradients 0 6.8 TTHIRME FET REEFE A K
Harmonize BRI [AERES LS GR35
Statistics, TFCE FREMR. §M902F (52000 &4 worker: #HINEEK x AR
MER)

BHE n_workers = auto W, SeeCAT R#EIXLE(L A2 RNNIFRE worker £, HETEHEH,

10.2 ‘ERipA

FMERARN T, FESPERG?

ATFRE, HRFNEEFIZ T X SRS Pd, KRBTSR ET B Rk S, TR R L IZ BRIt
Hi& (logs/<pipeline>_<iif[i]>/<unit>.log ),

BT —iEm, MESEHRITE?

g5 AR HIZ IR T BT A B ot ek Parallel workers 3¢ Keep work files R il EHi i+ 5 4%
Overwrite KEFTIHHEMAHFITTHETSHTIFEER, 1IN, TR ITTIEMASAE, SeeCAT A& HHT,
BCHIE MR, tREHNEiT, HERFWERE, WAL RTRE N, ks
ERSCHE (M7 f0 ROT MG, 1B, &g, EGhEE, BaEER), DT rE, #ilEEHM QC
MFREIRE R run, 64 MB DINRYSCAFHZNA L8R, BRI (BOLD JF51) &R/ NIE LI A EL 4L,
SeeCAT A B5iHH 45 BRI B HBH: ¥ SeeCAT 5, C5ehN T AF R ERHE, MY
SfE (BN 554724669 SPM) ANMERREREEIN, BBUGIEAE Overwrite,

REBBGRE IR R, FBE{TAX SeeCAT?

it SCAF R ANRE /2 BIDS XK EL fMRIPrep SXfF, SeeCAT &1EG NMMEISC 2z ifEs, HAFEN T,
AERFEA FOTEE & B R AU, BESmEE, HERFIZSUERZE, B SeeCAT £1E AT AR TE [
—N SR A FE R R IT (BN FERER) ;. S — D 2IE RN R IT 2R EH T IHEB =
&, PR TR—EEN ST EE, 5% MATLAB TERITIB{TIOCH, Fl—& BN LR —RisiTa
SHBREE N8BT (logs/locks/ ).
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Seed FC 1B T#X A%l desc-denoised, ZHIXAFZIESE run,

I\ derivatives X {32 Preprocessing 5t fMRIPrep denoising {4, HJFJ5 7 Denoise, 415 run
B2 =300, 1§ E Space; HZ MESIIERE Task. GIRAA run ##E QC HIFR T, BEEE QC

reports T,

Statistics IBTE MR E ZKE.

BORX B 7 B N B D P0G aF kb — ok B (BEXH TN Misk) . #h5E Space, Task B¢ Other (40
run=1), EEIFE 7R MK E,

Fie. MERIFNAR MR R?

K B BIDS ##lE 417 participants.tsv (WL 3.7 1) FTASIHFEN T n/a BB BHEPRE X 21T 2
Ab, FEREHH,

f# Seed FC BUETHMG?

BINE N2 AR B desc—denoised ; 1R %5 V15 s i HAH K AURF SR #5 — B, wl ik
denoisedSm6 , Degree #i1 Gradients M &R FEAIEHE; Degree XAt o FEERE.,

A LAEBSPOKRIE, HAREFRRE?

2L s E AR R — ot B0 F SRS (ComBat fE&7HU0 10 ABLER K
RIAF), ML, ZRIRHNARAAFIEZ R, A — DD ATRE,

IEXPINfAR S B E T H?

Hil B4 M AR, #HIFRET run AR A reports/qc_exclusions.tsv | prep_qc.tsv HEBIAREL
1B, TEREHIFRAINL, ALHAAHOBGIBRAT run £, PAKSHRI T FD,
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