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Osnova

 Data workflow v CF MAFIL (MR)
* Datove formaty

*BIDS

 Priprava datasetu/‘curation’

* Anonymizace

* Nastroje pro praci s daty / ukazka na vzorovem datasetu
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Data workflow (MR)
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Il MicroDicom viewer (64 bit) - (BU0D1015-V01] - o %
B Fie Network View Image Fifters Jools Window Help T
Qi = RE BRGNS LODOL> A~ 2 & oo lia » OO

PIHEAO. L )

DICOM browser

DICOM Tags 3 x
Add DICOM images - i“ i
« All patients(Patients: 2, Images: 15 Patient Name anonymized
8 anonymized PatientiD anonymized
& MR 1 series) Patient Birth Date
3 anonymized Patient Sex anonymized
1 Patient Age anonymized

- Standard pro obrazova data v mediciné gt S

& MR 8 series)

Patient Weight  anonymized
Patient Address

head/scout

L] l l Z l l ™ BU0C01015MN-166- Study Date 14-October-2005
W BUCOTOISMN.165- Study Time 12:52:56
™ BUOO1015MN-166- Study ID anonymized

Study Modality MR
Study Description

MN-166-CL-001/TIW-5.
MN-166-CL-001/TIW-N
MN-166-CL-D01/TIW-N
MN-166-CL-001T.
MN-166-CL-001
MN-166-CL-001/T
MN-166-CL-001/T1V

* Metadata (tzv. TAGy) 5
Parametry akvizice (TR, TE, FOV, aj.) :
Technické parametry (pouzité civky, aj.)

Udaje o subjektu (citliva)

Series Date 14-October-2005
Series Time 1254

Series Description anonymized

r r ¥

DICOM Tags 350.00
< >

(Group,El... TAG Description VR V.. Length \Value
Patient inf..,

FileMetalnformationc

uplength UL 1 4

AllTags  Custom Ta..

r v r FileMetainformationVersion oB 1 2 1006 (-) % i+
* Nevhodné pro neurovedni e B T :
MediaStorageSOPInstanceUID ul
TransferSyntaxUiD w1
L] ImplementationClassUID u 2 0.1.113665.2.93112
a I I ka Ce mplementationversionName SH api.dil version-lite
SourceApplicationEntityTitie AE wser application
SpecificCharacterSet cs
. /4 mageType ¢ 3
Objem dat — pomalé
SOPinstanceUID u
V4 V4 V4 v .- StudyDate DA
Ukladani (fezy, mozaika) SR
1) AcquisitionDate DA 1 8
, ContentDate DA 1 8
Redundantni metadata IR
SeriesTime ™
™ 14
™
SH anonymized
cs MR
Manufacturer o SIEMENS
nstitutionName w anonym
ReterringPhysicianhame N1 anonymized
StationName SH anonym
SeriesDescription o anonymized
ManufacturerModelName 0 MAGNETOM EXPERT
PatientName PN 1 anonymized
PatientiD w anonymized v
Epot « Close
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NIfTI-1 (*.nii or *.nii.gz)

* Neuroimaging Informatics Technology Initiative (2003), https:/nifti.nimh.nih.gov/
» Nastupce ANALYZE 7.5 formatu (*.img + *.hdr)

 Pro vétsinu aplikaci = sekvenci (anat, func, diff, atd.), pro MRS — v pripravée
» Siroka podpora nastroji — SPM, FSL, FreeSurfer, AFNI, Braanoyager etc.
 HlaviCka (348 bytes)

* Intent type (statistika nebo obrazova data)

 —
* Prostorové transformace (VX to ,real world) vz
» Datovy typ (bits per voxel) — typicky UINT16 Al
 Velikosti voxell, skalovani (slope+intercept), aj.
» Datova matice
« 3D pro anatomické snimky r_—: _.
* 4D pro funkéni/difuzni/jiné - - T | [T

(31 ] W msmesies R—
Intensity /L9 Intersity: ¥ = 1

— Dir 0.000
pch °
00 0.000
roll {rad) 0
0.000 0,000 1.000
yow (rad) 0
..... m 1
----- [ 1 Full Volume B Hide Crasshair
restze (2] 1 World Space. S Trilear interp.
ot Origin Reorient Ao Windew g dd Overl;




Konverze DICOM do NIfTI-1

* Redukce metadat = 'sidecar’ soubor (mala velikost hlavicky NIfTI)
« Parametry difuznich sekvenci = *.bvec + *.bval soubory

* Nestandardni DICOM implementace — Siemens CSA header
» Pokrocilé parametry akvizice (typ ,prescan normalize®, MB acceleration factor, atd.)

* Priklady kovertoru

* https://github.com/rordenlab/dcm2nix (Linux and Windows)
* https://qithub.com/xiangruili/dicm2nii (MATLAB)
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Organizace dat
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SCIENTIFIC D ATA:
BIDS Standard  The brain imaging data structure,

EEEEEEEEEEEEEEEEEE

r e . @ format for organizing and
e+ describing outputs of neuroimaging
. experiments

* Brain Imaging Data Structure

* https://bids.neuroimaging.io
» K.Gorgolewski, 2015
» Pokryva vétSinu neurozobrazovacich modalit (MRI, PET, EEG, MEG, ...)
* VVychazi z ,best practice”, ktera se a posteriori stala ,standardem”

- Je to datova skladba; nikoliv novy format dat (NIfTI, TSV, JSON)

- Je o tom jak:

« Utfidime data do slozek
* Pojmenujeme soubory
* Dokumentujeme metadata

MUNT | cro=ETeEc



BIDS standard

* Snadno Citelny pro Cloveka a srozumitelny pro pocitac

» Usnadniuje sdileni + archivaci (novi ¢lenové tymu, spoluprace, repozitare)
* Snizuje vyskyt chyb (polo/automatizace zpracovani dat)
* Snadné zpracovani — podpora pipeline (MRIQC, fMRIPrep, HCP Pipelines, aj.)

« Zalozeny na klicovych slovech a slovnicich

» Dataset, subject, session, data type, task, event, run, <index>, <label>, sufix, etc.
* Povinna, doporucena a doplnkova data a metadata

* Princip dedicnosti (metadata) e—
 Shora-dolu =
* Maximalné jeden na dané urovni
* \Vyjimky

[
=
o
=

- a S n
sl 11z 2
o - ot
vy wow

-
w

o W IDI 'n, la la, Fa i—l '—I
£ ELE -

b o o
oo o0oo00
I:.n.n.n.n.n por Al R T =

SR e e i cie =
T T e TUT T T T Tl
SO0 OS99 OO0
SEEEEE EEEE BE

i e e | = & = & = =
i = = = N - S oo = e
= C EEEE w0 < < - 0
3 3 o mo - O

[ TTTTI



Metadata jako textove soubory (*.tsv, *.json)

dset/
dataset_description.json
participants.tsv
sub-01
— anat {
— sub-01_T1w. json "Name": "",
— sub-01_T1lw.nii.gz ' e L " N
— sub—@l_dw%.bval "TLLicense" = " ;
— sub-01_dwi.bvec " . " "o
— sub-01_dwi.json ' Authors": ’
e HRee R o G > "Acknowledgements": "",
— fma -
.._.._psub_@]__acq_dwi_dj_r—AP_epj__json " H[:]WTC}LE‘_LC‘]CH C}W_Ed_[;]:e " : non r
— sub-01_acq-dwi_dir-AP_epi.nii.gz " : m., mwn
I sub-01_acq-dwi_dir-PA_epi.json Funding”: o
L sub-01_acq-dwi_dir-PA_epi.nii.gz "EeferencesAndLinks": "",
— sub-01_acq-func_dir-AP_epi.json "oqurceDatasetsURLs™: "
— sub-01_acq-func_dir-AP_epi.nii.gz - B
— sub-01_acqg-func_dir-PA_epi.json ]-
L— sub-01_acq-func_dir-PA_epi.nii.gz
L— func
— sub-01_task-nback_run-81_bold. json
— sub-01_task-nback_run-01_bold.nii.gz
— sub-01_task—-nback_run-01_events.tsv
— sub-01_task-nback_run-81_sbref.json

L— sub-01_task-nback_run-01_sbref.nii.gz

MUNI



Metadata jako textove soubory (*.tsv, *.json)

dset/

dataset_description.json

participants.tsv

sub-01

— anat
— sub-01_T1lw.json
L— sub-01_Tlw.nii.gz

— dwi
— sub-01_dwi.bval . , ,
- sub-01_dwi.bvec participant id age sex
W e sub-002 34 M
L— sub-01_dwi.nii.gz g i -

L fmap ~ | sub-003 12 F
— sub-01_acq-dwi_dir-AP_epi.json PR, . -
— sub-01_acq-dwi_dir-AP_epi.nii.gz sub-004 33 E
— sub-01_acq-dwi_dir-PA_epi.json
— sub-01_acq-dwi_dir-PA_epi.nii.gz
— sub-01_acq-func_dir-AP_epi.json
— sub-01_acq-func_dir-AP_epi.nii.gz
— sub-01_acqg-func_dir-PA_epi.json
L— sub-01_acq-func_dir-PA_epi.nii.gz

L— func
— sub-01_task-nback_run-81_bold. json
— sub-01_task-nback_run-01_bold.nii.gz
— sub-01_task—-nback_run-01_events.tsv
— sub-01_task-nback_run-81_sbref.json

L— sub-01_task-nback_run-01_sbref.nii.gz

MUNI
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Metadata jako textove soubory (*.tsv, *.json)

dset/

sub-

dataset_description.json

tcy

01

— anat
— sub-01_T1lw.json
— sub-01_Tlw.nii.gz
— (T
— sub-01_dwi.bval
— sub-01_dwi.bvec
— sub-01_dwi.json
L— sub-01_dwi.nii.gz
— fmap
— sub-01_acg-dwi_dir-AP_epi.json
— sub-01_acqg-dwi_dir-AP_epi.nii.gz
— sub-01_acq-dwi_dir-PA_epi.json
— sub-01_acq-dwi_dir-PA_epi.nii.gz
— sub-01_acg-func_dir-AP_epi.json
— sub-01_acg-func_dir-AP_epi.nii.gz
— sub-01_acq-func_dir-PA_epi.json
— sub-01_acqg-func_dir-PA_epi.nii.gz
L— func
— sub-01_task-nback_run-81_bold. json
— sub-01_task-nback_run-01_bold.nii.gz
— sub-01_task—-nback_run-01_events.tsv
— sub-01_task-nback_run-81_sbref.json

L— sub-01_task-nback_run-01_sbref.nii.gz

\A

participant id

sub—-002
sub-003
sub-004

age sex
34 M
12 F
33 F

MUNI

IPCEITEC
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Princip pojmenovani souboru

sub-01

L anat < datatype
- sub-01 run-01 Tlw.nii.gz

I 1 I

entities extension

suffix

MUNI

IPCEITEC
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Anatomicke snimky

sub-01

L anat

|

sub-01 Tlw.nii.gz

sub-01 Tlw.Jjson

sub-01 mod-Tlw defacemask.nii.gz
sub-01 T2w.nii.gz

sub-01_ T2w.Jjson

sub-01 mod-T2w_defacemask.nii.gz

MUNI

IPCEITEC
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Anatomicke snimky

sub-01

L anat

sub-01 Tlw.nii.gz

sub-01 Tlw.Jjson

sub-01 mod-Tlw_defacemas}
sub-01 T2w.nii.gz
sub-01_T2w.Jjson

"EchoTime": 0.06852,
"EffectiveEchoSpacing": 0.000245314,
"FlipAngle": 77,
"MagneticFieldStrength": 3,
“"Manufacturer": "Siemens",
"ManuftacturersModelName'": "Prisma",
"MultibandAccelerationFactor": 3,
"ParallelReductionFactorInPlane": 2,
"PhaseEncodingDirection": "“j-",
"RepetitionTime": 1.5,
"SliceThickness": 2.5,
"SpacingBetweenSlices": 2.5,
"TaskName": "strangerthings",
"TotalReadoutTime": 0.02088517

sub-01 mod-T2w_defacemask.nii.gz

MUNI

IPCEITEC
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Brain Imaging Data Structure v1.8.0

Brain Imaging Data Structure
v1.8.0

The BIDS Specification
Introduction

Common principles

Modality agnostic files
Modality specific files
Derivatives

Longitudinal and multi-site
studies

Glossary

BIDS Extension Proposals
Appendix

Changelog

The BIDS Starter Kit
Website
Tutorials

GitHub repository

Modality agnostic files

Dataset description

Templates:

s dataset_description.json
s README
s CHANGES

s LICENSE

dataset_description.json

The file dataset_description.json is a JSON file describing the dataset. Every dataset MUST

include this file with the following fields:

Key name Requirement Data type
Level

Name REQUIRED string

BIDSVersion REQUIRED string

Description

Name of the dataset

The version of the BIDS standard that was

used.

MUNI

https://bids-specification.readthedocs.io/en/stable/

Q, Search

Table of contents
Dataset description
dataset_description.json

Derived dataset and pipeline
description

README

CHANGES

LICENSE
Participants file
Samples file

Phenotypic and assessment
data

Scans file
Sessions file

Code

IPCEITEC
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Priprava datasetu (‘curation’)

* Predani dat MAFIL =» vyzkumnik

« Stazeni + konverze + pseudonymizace = preBIDS

* Pseudonymizace pouzitim VisitlD (nutna znalost pro ,deSifrovani)
Parovani s jinymi modalitami v ramci MAFIL — stimulacni logy, EEG, ExG, aj.
* Upload na MAFIL servery do slozky projektu nebo zaslani pres Filesender

« Kompletace + Cisteni
* Doplnéni dalSich vstupu (zdravi vs nemocni, krevni rozbory, psychologické testy, aj.)
« Konverze formatu (BIDS kompatibilni)
« Kontrola kvality — pohybové parametry, SNR
» BIDS validator (online i offline verze)

* Priprava na publikovani v repozitari
« Detailnéji viz prakticka ukazka MUNTI
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DATA DEIDENTIFICATION

% Gb K
 Cil — zachovani soukromi ucastniku

Maximum Utility Acceptable Utility Minimum Utility

Maximum Risk Acceptable Risk Minimum Risk
* Narizeni GDPR + informovany souhlas
* ... zda je osoba identifikovatelna s vynalozenim priméreného usili

Anonymizace

* Pseudonymizace

« Smazani/nahrada osobnich udaju kody,
 Existuje prevodni tabulka, Ize doplnit data pozdéji

* Anonymizace

* Nevratny jednosmerny proces, prevodni tabulka neexistuje, nelze doplnit data
« Absolutni anonymizace neni (!) — rovhovaha mezi zachovanim soukromi a vyuzitelnosti dat

MUNT | cro=ETeEc




D.ZemanoviCova - Anonymizacia neuromedicinskych
obrazovych dat, 2022, https://is.muni.cz/th/q7bf3/

Deface

« Anatomické snimky s vysokym rozliSenim — 1 x 1 x 1mm (T1, T2, FLAIR)
» PoSkozeni dat = nevhodné pro morfometrii, problematicka normalizace
» Odstranéni nebo nahrazeni ,pramérnou” tvafi (tzv. reface)

* Nastroje:

original mri_reface pydeface quickshear afni_refacer_deface  afni_refacer_reface fsl_deface
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Ukazka na vzorovem datasetu (screenshoty)

« Kompletace, Cisténi

» Kontrola kvality

* Deface

* Anonymizace

* Doplnéni informaci o datasetu
 Validace

* Pridéleni DOI

* Upload do repozitare

* Ovéreni zaznamu DOI

MUNI
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Kompletace, cisteni

e BOSAPS3 — vliv MB faktoru a velikosti FA na kvalitu dat

* 50 subjektu, 1 session

MR data

* Anat—T1
* Fmap
* Func — 7x bold (multiecho + multiband)

*Vizualni stimulace (blokovy design)

 Cisteni
« opakovana mereni (run-02)
» sjednoceni protokolu (2017 + 2021), nova Cast navic part-phase u bold

MUNI



Kontrola kvality

* Pokryti dat

 Prekryv validnich dat napricC
celym souborem

* Pohyboveé artefakty
- FWD, DVARS, ...

FD

» Kvalita dat
« SNR, tSNR, ...

MUNT | cro=ETeEc
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Deface

* FSL deface
* BIAS corrected

* Overeni integrity
* Pomoci ‘inbrain” masky

* Metriky podobnosti
 Manualni kontrola

24

fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface
fsl_deface

PR

bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected
bias_corrected

[P T

0
0

0
0

2
2

1
1

0,00011 0,01881 1,99998 0,99999

0

000000000000 000D 0000000

1,6E-05
0

0

000000000000 000D 0000000

0,00319

2

FMMN N MNNRNRNRNRNRNRNRRNRORNERRNRNRNRNNNRNSR

B R i e R i R e R i R e i R R e i R = R R = = ]
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Anonymizace (vlastni MATLAB skript)

* Prevodni tabulka pro VisitlD

* Nahodné prifazeni Cisel (1234A = 08)
* Na konci procesu bude smazana

» Odstranéni/nahrazeni citlivych udaju

* Instituce, akvizicni protokol (CEITEC, adresa, head”ceitec)
* Projekt = ReferringPhysician (BOSAPS3)

* VisitID = AccessionNumber (1234A)

» Osobni udaje (jmeéno, pfijmeni, datum narozeni, rodné Cislo) — zde jiz pseudonymizovano
* Pozor na jednoznacné identifikatory (StudyUID, SeriesUID, Casova znacka)

* Aktualizace metadat (participants.tsv, sub-*.json, *.nii hlaviCcka)
* Pfejmenovani nazvu souboru a sloZzek

MUNTI IPCEITEC



Doplneéeni informaci o datasetu

« Dataset_description.json
« README (volny text)
* Participants.json, task-*_bold.json, aj.

[ dataset_description json E3

1 Hfi e

s H
s o
e

"Hame": "Multi-echo:simultaneous -multislice: fMRI-dataset:

"BID

"DatasetType"

Version™:

"Mikl-Michal"™,
"Kovarova-Anezka™,
"Gajdos-Martin”™,
"Marecek-Radek",
"Novakova - -Marie™,
"Slavicek Tomas"
1.

"License": . "CCO",
"Acknowledgements"

ncesAndLinks":

"nttps://mafil.ceitec.cz"”

[

"DatasetDOI"

"Hame": - "mafil dicom2preBIDS",

ion™:-"vl1.07"0

"10.58071/njhx-b011",

"The -work-was-supported. from- the - European-Regional - Development - Fund.-project-National-infrast:
"HowTolAcknowledge™: - "We - acknowledge - the - core. facility -MAFIL- supported -by-the -Czech-BioImaging-large-RI-project

Effect-of -acguisition -parameters-on- fMRI-data"™,

é? Brain Imaging Data Structure v

Brain Imaging Data Structure
v1.8.0

The BIDS Specification
Introduction

Common principles

Modality agnostic files
Modality specific files
Derivatives

Longitudinal and multi-site
studies

Glossary

BIDS Exiension Proposals
Appendix

Changelog

The BIDS Starter Kit
Website
Tutorials

GitHub repository

Modality agnostic files

Dataset description

Templates:

+ dataset_description.json

+ README

+ CHANGES

+ LICENSE

dataset_description. json

Search

Table of contents
Dataset description
dataset_description.json

Derived dataset and pipeline
description

README

CHANGES

LICENSE
Participants file
Samples file

Phenotypic and assessment
data

Scans file
Sessions file

Code

The file dataset_description.json isaJSON file describing the dataset. Every dataset MUST

include this file with the following fields:

Key name

Name

BIDSVersion

HEDVersion

DatasetLinks

Requirement
Level

REQUIRED

REQUIRED

RECOMMENDED

REQUIRED if BIDS
URIs are used

Data type

string

string

string or

array of
strings

object of
strings

Description

Name of the dataset

The version of the BIDS standard that was
used.

If HED tags are used: The version of the HED
schema used to validate HED tags for study.
May include a single schema or a base
schema and one or more library schema

Used to map a given <dataset-name= froma
BIDS URI of the form bids:<dataset-

name> *nath/within/datasat toalocal or
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Validace

* Online verze — snadné pouziti Select a BIDS dataset to validate
https://bids-standard.github.io/bids-validator/ SR Socbornewytrin

Options: U Ignore Warnings O Ignore NIfTI Headers [J Skip Subject Filename Consistency Check
° KO ntro I uj e m etad ata i d ata ( h I avi éku N I I ) Note: Selecting a dataset only performs validation. Files are never uploaded.

° Platne naZVO§IOV| pro dana data _BIDS_50sub_vzorovy_dataset x
Tzv. ‘Entity Table’

Napr. nelze multiecho pro T1w
 Uniformni struktura napric subjekty e

Napf. sekvence navic = warning o
» VV¢etné parametru akvizice

Napf. rizné TR u stejné bold sekvence This s a valid BIDS dataset!

Click to view details on BIDS specification
If you have any questions please post on Neurostars

The source code for the validator can be found here

 Vyjimky — soubor .bidsignore

MUNT | cro=ETeEc



28

(> DataCite
Fabrica

Prideleni DOI (spravuje MAFIL

Multimodal and Functional Imaging Laboratory / DOls

10.58071/njhx-b011

(j Update DOI (Form) 1

L.‘!; Update DOI (File Upload:J

Metadata Export
DataCite XML
DataCite JSON
Schema.org JSON-LD
BibTeX

DOI created
February 17,2023 at 12:36:30 UTC

DOI registered
February 17,2023 at 12:42:06 UTC

DOI last updated
February 17,2023 at 13:16:06 UTC

Metadata version @
3

Schema @
DataCite Metadata Schema 4

About Support GCNC.CCLSVN ~
URL
https://openneuro.org/datasets/ds004499
Metadata [Summary View v|

Multi-echo simultaneous multislice fMRI dataset: Effect of acquisition parameters on fMRI data
Dataset

Michal Mikl, Anezka Kovarova, Martin Gajdos, Radek Marecek, Marie Novakova, Tomas Slavicek,

Dataset published 2023 via MAFIL-CEITEC-MU

£ https://doi.org/10.58071/njhx-b011
Citation APA v

Mikl, M., Kovarova, A., Gajdo3, M., Marecek, R., Novakova, M., & Slavicek, T. (2023). Multi-echo simultaneous multislice fMRI dataset: Effect
of acquisition parameters on fMRI data [Data set]. MAFIL-CEITEC-MU. https://doi.org/10.58071/NJHX-B011



Upload do repozitare

* https://openneuro.org/
* Po nahrani aktualizace DOI (URL)

Upload Dataset

Step 1: Select Files Step 2: Validation ‘ Step 3: Metadata ‘ Step 4: Accept Terms

To protect the privacy of the individuals who have been scanned, we require that all
scan data be defaced before publishing a dataset.

Select a BIDS dataset to upload

Select folder

close

29

Upload Dataset

Step 1: Select Files Step 2: Validation Step 3: Metadata Step 4: Accept Terms

Incomplete fields in this form will make it more difficult for users to search for your
dataset.
We recommend completing the applicable fields to improve your search results.

10.1002/hbm.25698
Human
Longitudinal

Brain

Block visual-motor taks with repetitions over various acquisititon parameters

Healthy / Control

Ministry of Education, Youth, and Sports of the Czech Republic

LM2018129 |
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Oveéreni zaznamu DOI
a Open

SEARCH SUPPORT FAQ UPLOAD

Multi-echo simultaneous multislice fMRI dataset: Effect of acquisition parameters on fMRI

data

My Account

& Edit * Following 2 M Bookmark | 0

This dataset has not been published! Before it can be published, please create a version

BIDS Validation

o -

Versioning & Download Metadata @ Delete

M Files @& Publish & Share

README

The dataset was created for the purpose of evaluation of multi-echo fMRI at various levels of acceleration (SMS or MB factors) and flip
angles. It is suitable for testing and optimization of data processing pipelines and comparing characteristics of single-echo and/or
multi-echo data for various acquisition settings. Each subject's data consists of structural scan (T1 MRAGE), field map (GRE), and seven
functional runs with identical visual-motor tasks but different acquisition parameters. The block task consisted of alternating active and
baseline blocks in the following manner: BABABABABABABAB, i.e. seven active blocks (duration 21.4 seconds) and eight baseline blocks
(duration of 30 seconds except the first one with duration only 10 seconds). There was flickering checkerboard with frequency of 2 Hz
covering whole field of view and the numbers 1 to 4 place in the center of screen. The numbers changed each second repeating the
sequence from 1 to 4. Participants were asked to press one of four buttons by fingers of the right (dominant) hand based on the
numbers (1 for index finger, 2 for middle finger, etc). The data were acquired at 3T Siemens Magnetom Prisma scanner placed at the
Multimodal and Functional Imaging Laboratory (MAFIL, http://mafil.ceitec.cz), Central European Institute of Technology (CEITEC),
Masaryk University. We acqu\red the seven BOLD runs (FCNH to FCNI7) with different acqwsmon parameters. fMRI protocols were
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