Beyin Cizgesi Yontemi ve
Kafatasindan Almasik Akim Uyarimi

Elektroensefalografi (EEG)
transkraniyel Alternatif Akim Uyarimi (tACS)

S. Hakan Uzunlar

Psikolog
pskuzunlar@gmail.com



Icindekiler

EEG (Norogoriintiileme)

Giris
o  Noron ve aksiyon potansiyeli
o  Kortikal yapi

EEG nedir?
o  Genel bilgiler
o  Kayit
o  Artifakt

Sinyaller ve sinyal isleme
o  Zaman ve siklik alanlari
o  Karmasik dizlem
o  Matematigi
Yorumlanmasi
o  Potansiyeller
o  Osilasyonlar
Ag yapisi

tACS (Noromodiilasyon)

Girig

Akim uyarimi
Uyarim

Akim yogunlugu
Degiskenler



Bilim dallarindaki ifadesi

Yaklagim: indirgemecilik, deneyselcilik, istatistik
Norogoriintiuleme yontemleri

Psikoloji: Psikofizyoloji, néropsikoloji, duygu
(affekt)

Bilissel bilimler: Bilis, orgltlenme, ag yapisi

Sinirbilim: Biling, norofizyoloiji, sinirsel iletisim
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Amplifier Under Discussion
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Adimlar

A. Kayit:

1. Katihmciyla On Goriisme
a. Kabul/red
b. Test ve Olcekler

2. Kurulum

3. Hazirhk

a. Yerlestirme
b. Empedans diglirme

4. Yonergeleme ve Deneme Cekimi
5. Kayit

a. Spontan: Gozler acgik & Gozler kapall
b. Paradigma/Gorev ...

Son Gortiisme ve Temizlik

B. Analiz:

1. On-iglemleme:

a. Filtreleme

b. Dilimleme (Segmentation)

c. Temizleme (Artifact rejection)
2. Sinyal Analizi

a. Zaman ve/veya frekans alanlarinda
b. Baglantisallik...
c. Genel Ortalama (G

3. Istatistiksel An
4. Yorumlama




Yapay sinyaller
(ArtlfaCt) o i kaynaklar

o GOz hareketleri
o GOz kirpmalari
o Kas gurdltileri
m Yizve gene kaslar
m Sakak kaslarn
m Boyun ve beden kaslari
o Elektrot gurdltileri

e Dis kaynaklar

o Elektromanyetik sinyaller
o  Sehir sebekesi (50-60 Hz)
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e Event-related potentials (ERP)
Olaya iliskin potansiyeller

e Superposition

e Event-related oscillations (ERO):
Olaya iligkin salinimlar

0.1
time [s]

Gamma Beta Alpha Theta Delta
27-84 cps 14-26 cps 8-13 cps 4-7 cps 0.5-3 cps




Desynchronized Alpha Wave Activity
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Zaman alani & Siklik alani
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Karmasik diizlem (Gercel & Sanal)
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Matematigi

Siniis dalgasi: Sinyal, Gaussian

Trigonometri (Sinis, kosinls, radyan): Sinlis teoremi (Law of sines)
Karmasik sayilar: Euler formiill, Karmasik dizlem ve Karmasik fonksiyonlar
Matrisler: Sayil carpim (Nokta/skaler carpim)

o  Matris doniisiimleri: Fourier dontisimi (FFT) ve Wavelet doniisimi
o Diferansiyel denklemler (Laplacian déniisiim)




Yorumlanmasi

e Olaya iliskin potansiyeller e Aktivite (Spontan EEG)
o Genlik e Yanit (Uyaran/Olay)
<|> Ge.;{'kf;.e' faz - o Yerellestirme (Ureticisi)
° Ooay?;(;<;$ N safinimiar e Baglantisallik (iletisim)
o Frekans
o Faz

(X, Y, Z)=(-15, 25, 35) [mm]; (4,25E) sLORETA
A

:




Middle latency responses P3aand P3b
Generator: Primary auditory cortex. Generators: Frontal and parietal lobes, respectively.
Function: They reflect early auditory processing. Function: They reflect the allocation of attention, elicited passively or
Hallucinations: Reduction of P1 suggests effortfully.
O I ay a hallucinations interfere with hearing external Hallucinations: Reduction of P3a suggests hallucinations affect the
sounds. registration of salience of external events, and reduction of P3b suggests an
inability to attend to task relevant events.

Iliskin
Potansiyeller

Higher-order attention-
dependent cognitive processi

! MMN
Generators: Secondary auditory

cortex, and frontal lobes.

Function: It reflects automatic

registration of auditory sensory

memory.

Hallucinations: Reduction of MMN

suggests hallucinations affect early

- N170
- P300 (P3a, P3b)

i b et e e
2 5 1020 50 jo0 200 300

Latency, ms sensory memory for auditory events.
Brain stem responses N1

Generators: 8" nerve through Generators: primary and secondary auditory

brainstem. cortex, but influenced by frontal lobe activity.

Function: They reflect the integrity of || Function: N1 reflects hearing levels and auditory

the early auditory system. perception.

Hallucinations: There are no reports Hallucinations: Reduction of N1 suggests

of brain stem responses being hallucinations interfere with higher level auditory
_ affected by hallucinations. processing.




Olaya lliskin Osilasyonlar

- Ornek galigma: Aktiirk, T., isoglu-Alkac, U., Hanogluy, L., Giintekin, B., 2019. Age related differences in
the recognition of facial expression: Evidence from EEG event-related brain oscillations. Int. J.
Psychophysiol. https://doi.org/10.1016/].ijpsycho.2019.11.013

e Frekans bantlari:
o  Yavas: Delta (0,5 - 3,5 Hz), Teta (4 - 7 Hz), Alfa (8 - 13 Hz ve Mu)
o Hizli: Beta (13 - 30 Hz), Gama (30 + Hz ve Ripple (~200)
e Evoked yanit - Induced yanit
e Genlik ve Giig:
o Total power: Ortalama alindiktan sonra glice bakilir.
o Evoked power: Her bir sliplirimun guctlintn ortalamasi alinir.
o Induced power: Total'den evoked cikarilir.
e Faz: 0-1 arasinda deger alir.
O



https://doi.org/10.1016/j.ijpsycho.2019.11.013

Yuz ifadelerinde osilasyonlar

- Ornek galigma: Giintekin, B., Basar, E., 2014. A review of brain oscillations in perception of faces and
emotional pictures. Neuropsychologia 58, 33-51.
https://doi.org/10.1016/j.neuropsychologia.2014.03.014
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Aglar (network) -

Olagan Durum Agi Dikkat Degistirme Agi Merkezi Yiiriitiicii Ag

Activates when not performing a task;
daydreaming, mind wandering and
thinking about others.




Noromodulasyon:
tACS
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Noromodulasyon

-tES (tACS, tDCS, tRCS), EKT
-TMS
-tFUS

*ve guvenlik




Akim uyarimi (Dogru/Almasik)

RY; W\/\pulsating
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Uyarim (Uyarma & ketleme) M

Time Windows of Integration

A Bddd SAdd DA A
Akson, demet yoni ve aksiyon potansiyeli SR T SR el
Accelerating

e Dogrusal uyarim (6r. TMS)

e Dolayli uyarim (6r. tES) HeS st e /\/\/W\A/
T o  Polarizasyon (tDCS) BrainRhy{:
m Depolarizasyon: Eksitasyon Fo Hz W\/V\/\/
m Hiperpolarizasyon: inhibisyon \
}( o  Siriklenme (Entrainment, tACS) tACS at Fo- f Hz /\/\/\/\/

- m Hizlandirma -
' @0 Decelerating
Yavaslatma

||
m Faz Resetleme
:#( m  Coupling




Akim yogunlugu

e Doku yalitkanlhgi
o Sach deri!
o Kafatasi

e Doku iletkenligi
o  Deri (Bridge)

BOS

| |
E (V/m) : E (V/m)


https://www.neuralengr.org/news/new-paper-rigor-and-reproducibility-in-research-with-transcranial-electrical-stimulation-an-nimh-sponsored-workshop/

Electric field V/m
20

2

0.2
0.02

Degiskenler

Hedef: O bolgedeki akim yodunlugu...

Electric field (V/m)

Konum: Uyarim ve referans elektrotlar N
A 2 o

Sine wave Complex wave

Elektrot boyutu: 5x5 cm, 7x5 cm... Ry Ry
. - E | .

Akim yogunlugu: 0.1 (Sham) - 2 mA... g 0 time 0 \/\/
Siire: 5-40 dk... v v

Triangular wave Square wave

+V

Dalga formu: Sinis, kare...

nude

J _' illiins:

Oturum sayisi ve sikhigi: 2 hafta boyunca gunde<2 ser ..




Ornek
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Dinlediginiz icin sag olun.

S. Hakan Uzunlar

Psikolog
pskuzunlar@gmail.com



