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Kazdy voxel snimén opakovaneé v ¢ase = casovy prubéh
intenzity voxelu (= signalu)

Ten tradicné (pomoci GLM analyzy) vysvétlovan
pomoci kombinace proménnych/regresorti s reziduédlni
nevysvétlenou variabilitou

Vi= Xy Bt ... txpBptE

signifikance dana mirou uplatnéni proménné
(koeficient/, beta™) a mirou rezidualni variability

s v riaznych mistech rtizné velka beta vede k signifikanci (rtizna
mira Sumu...)

prubéh signalu ovlivnén mnozstvim déjti, ne jen
aktiva¢nim paradigmatem

s typické fluktuace signalu v rtiznych oblastech mozku, citlivost k
artefaktim... = rizna mira nevysvétlené variability, Sumu...

je moZné separovat jednotlivé ,zdroje” signalu a
zamefit se na ty, které nas zajimaji?
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Results of applying temporal ICA to single-slice fMRI data. The subject was shown a flashing (8 Hz) annular checkerboard pattern interleaved with
periods of fixation. There were five runs of 30 scans of fixation (10.0 s), 31 scans of stimulation (10.3 s), and 60 scans of post-stimulus fixation
(20.0 s). The power spectrum is estimated in the range 0-1.5 Hz (Nyquist frequency). The slice is aligned with the calcarine sulcus and contains a
portion of the primary visual areas. The six independent components shown are represented by the spatial map (the 2.5% highest and lowest
values are shown as white and black pixels on a background formed by the average of the dataset providing anatomical references). The
components are sorted according to variance contribution. (a) The first IC loads heavily in primary visual areas (V) (left column), and its time
course (middie column, thin line) closely follows the stimuli time course (middle column, thick line). The power spectrum (right column) of the time
course and stimulus time course are closely matched. (b) The second component contains pulsations related to the heartbeat as demonstrated
in the time course and power spectrum. (c,d) The third and fourth components appear related to slower breathing-related periodic confounds.
(e) Component five is a white noise (broad band) component with a more spiky character, and the component image is dominated by the (negative)
boundary area (B), suggesting that this is mostly related to motion artifact. (f) The sixth element is a low-frequency component with a period of
about 10-15 s unrelated to the stimulus sequence and possibly represents an artifact related to vasomotor oscillations [72].

McKeown et al, (2003)
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= GLM pro kazdy voxel zv1ast

= chapany jako nezavislé ve smyslu charakteru
signalu: , mass univariate” pristup

= inflace falesné pozitivnich vysledkt (VBM 2x10e6
testti!)
8 Korekce mnohocetného porovnani = striktni metody, riziko

falesné negativnich vysledku

= aktivita mozku je mnohorozmérnd = sité!

= je mozné detekovat aktivitu jednotlivych siti
v mozku a hodnotit ji jako celek?
o (vypovédni hodnota aktivity v jednom voxelu...)







Ahalyza nezavislych komponent
(ICA)

B vicerozmerna statistickd metoda

= hleda maximalné nezavislé , zdroje” =
komponenty variability v datech

s (PCA - hleda , zdroje”, které obsahuji maximum
variability v datech x ICA nezavislost)

= Komponenta = soubor ptipadu, které sdili
variabilitu




ICA a fMRI

= Spatial ICA - hleda maximalné nezavislé
komponenty v prostoru

= voxely, které nalezi k jednotlivym komponentam
= prostorové mapy komponent
= mapy funkéni konektivity
= funkc¢né spojené sité
8 zobrazeni - arbitrarni jednotky (nemaji vyznam), %

zmény signalu, Z

= soucasné s prostorovou mapou i ¢asovy prubéh

komponenty (1ze dale hodnotit)

@ Temporal ICA - rozlozi BOLD signdl na nezavislé komponenty =
casové prubéhy komponent




Mixing Measured
Maps - fMRI Signals

Measured
"""""" signals 1=~ ----c-- -

e - e e = = = =

Independent
Components

Assumption: The observed data is The goal of ICA is to discover both
the sum of a set of inputs which the inputs and how they were
have been mixed together in an mixed.

unknown fashion.

McKeown, et al. (1998)



ICEA a skupinova analyza

= Teoreticky problém - primarnim smyslem ICA
nenti statisticka inference

& Prakticky problem - ICA na single-subject a
skupinové urovni
= fradicné ICA aplikovana na data jednotlivych
subjektt, pro skupinovou analyzu vybirany
»,odpovidajici si” komponenty
8 Kkomponenty u jednotlivych subjektu se od sebe 1is1 -

arbitrarni volba (snaha o reliabilitu pomoci prostorové
korelace s maskou... stale arbitrarni...)




Group ICA

= ICA probehne nad daty vSech subjektt

= extrahované komponenty zpétné promitany na
data jednotlivych subjektti

= porovnatelnost
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* aktivované pti VFT

e F-T-P kortex

e subkortikalni oblasti -
thalamus, nc.
caudatus, cerebellum

* deaktivované pti VFT
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Plostorove mapy komponent

- Nejsou rozdily v prostorovém rozlozeni siti

= pacienti pouzivaji stejné neurondlni sité jako
zdravi dobrovolnici




Modulace funkénim
paradigmatem: ,,bety”

B Méne aktivovana c9

= FTP a subkortikalni sit zapojena do zpracovani VFT

B méné deaktivované c3, 4
= subkomponenty DMN




Spektralni analyza

= Nizst vpomalych frekvencich BOLD signalu (0
-0,18 Hz) v cl, 3,4

= zde lezi prvni harmonicka frekvence fMRI
paradigmatu (0.0158 Hz)

= muze tedy odraZet nizsi aktivaci a deaktivaci

= Wyssi v rychlejsich frekvencich BOLD signalu
(0,037 - 0,055 Hz)
= vyssi fluktuace BOLD signalu s periodou kolem 11 s

= muZze odrazet vyssi nepravidelnost aktivace sité a
snad jeji nizsi vykonnost




Korelace signalu mezi
Komponentami

=" N1ZStneg. Korelace mezi cl a c3 (mezi aktivovanou
a deaktivovanou siti, ,hypokonektivita”)

= Kompetitivni charakter mezi DMN a ostatnimi sitémi -
behavioralni dusledky (Pomarol-Clotet et al., 2008;
Whitfield-Gabrieli et al., 2009)
= VySsi pozit. korelace mezi cl a c9 (mezi
aktivovanymi komponentami, ,hyperkonektivita”)
= Korelace s klinikou - vyraznéjsi symptomy a nizsi funkéni
kapacita (trend - Bonferroni)
= Nizsi pozit. korelace mezi c3 a ¢4 (mezi DMN
komp., ,hypokonektivita®)




Dekuji za pozornost!




