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The Fourier g@nsformation - —:ge °

A-B=ABcosO=(Acoz0)B=A(Bcoz0)

i-i=j-j=k-k=1, i-j=j-k=k-i=0;

AB=(Ai+Aj+Ak)-(B,i+Bj+Bk)
=A B +A B +A B,

A-B=AB(¢, -¢,)=AB{1)(1)cos0=ABcosB

Coordinates: projection (dot product)
onto the orthogonal unit vectors (base)
of the coordinate system

C o
A

~——

BcosO

A .B = [A|.[B|.cos0
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Example: Slow dynam1cs of the\\
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— &

An experimental epilepsy model Genera’yz‘rgd epﬂepsy evok\ by
local apphcatlon of 4- Arq,mop in, ECOG :

eplleptm seizure

A | -” o ‘I i

Three phases of the seizure can be d]estmgulshed based on
amplitudes, frecg.len(:les and waveforms -
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a) Mother wavelets

q — Real part
1 il G=3 Shaping factor G, —— Imaginary part
Wavelet-
transformation 4

u X Ax AX

Ay o

Ay Heisenberg box

b) Daughter wavelets (Gg= 6)

Heisenberg box
e reresee s Am

h oen JAm

frequency o —
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dilation of the mother wavelet
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traslation of the mother wavelet in time
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Wavelet-tranStormation
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Phase-space réconstruction -

The reconstructed pse}ado attracto""'m the state
constructed from the data and‘lts fﬂenvatlvés' (a(t);ma(
TR W e 1 topologlcaﬂy equl'valhnt to e‘syste 1S ‘ ]
attractor in its original state spaée drchng
Whitney theorem. ‘/ g a?[ .

£

Derivation 1ncreas§eé n01se S0 the (a(f) a(t+dt)

-'-5_ Y
’ i ‘ »

a(th2dt) .. delaye@'[ Coordmates return maps are used R\
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Reconstructed ai;t/factors from th
simulated time ser1es and their- changes.

The synaptic depression decreases the af&gatlon and drives t&
system into the regime géf the 1rre‘gula (c aotic) (38(311161’[10 4 \
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Comparison of the reConsttucte
attractors from th,eéimulation and

o / Cy 'S \ ™ 1 ~
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Phase space reconstruction -

What to do with the reconstructed attractors? :
/ ,

It is not easy to determine the tyge’ﬁepolog){) Qf the® s

attractor, based on the noisy meas’ﬁ‘reme S . -

It is possible to mee{sure 1ts d'lmensmn for examp}et

dimension. N=L¢“ w‘here l\ﬁls the numher pomts in a’ X “'
sphere with rachus& S R
It is possible to measure the.‘average L]apunov eXponent
meanipg the avera‘ge 1nstab1hty of the ‘paths '

What else? ‘;_ e - ¢ R
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Correlation vs. Coherence _ \_,’\‘

a Phase coherence
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The cocktail-party, problem and the ™
principal component ana1y51s (PCA]"’ .

A [ ats, se'arch ferf B
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The cocktail-party, problem and the SN
independent component analysis (ICAT' _

Y ZW/X

lset's search for Ihe MmOos mdepe‘ndegt directlo ;i 3
The basic idea fIs the cejtral limit theorem: * ™%
Linear Combufatlon of two mdepqndent }
variables is clbser to the Gau551an distribution
than the orlgmal Thus; .‘let s search for the least
Gaussian soufces. How to meastre the SRoDC, NN
Gaussmmty”?‘Eq Skewness entropy i Y1 IR
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The cocktail-party problem and the
independent compcnent analysis (ICAT’
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Micro-electro imaging

Inputs of a neurons from different layers

A CA1 pyramid neuron (#86)

The spike triggered average EC potential patterns have been decomposed into 9
different independent components by ICA. Some of them clearly corresponds to the
signals of specific pathways and mechanisms: component #2 corresponds to Schaffer
collateral, #8 and #9 together correspond to the Theta.



A CA1 interneuron (#8)

Micro-electro imaging

Inputs of a heurons from
different pathways: ICA




A CA1 interneuron (#8)

Micro-electro imaging

Inputs of a heurons from
different pathways: ICA
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A CA3 pyramid neuron (#56)

Micro-electro imaging

Inputs of a heurons from
different pathways: ICA
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A DG neuron (#36)

Micro-electro imaging

Inputs of a heurons from
different pathways: ICA
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Micro-electro imaging

CeII type specific
potentials
Reconstructed without
theta

DG granular neurons (n=8)




Micro-electro imaging
Cell type specific o
potentials
Reconstructed without

theta

CA1 pyramidal neurons (n=29)
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Micro-electro imaging

Cell type specific
potentials
Reconstructed without

theta

CA3 pyramidal neurons (n=8)
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Micro-electro imaging
Cell type specific o
potentials
Reconstructed without

theta

CA1 PV neurons (n=16)




Micro-electro imaging

Cell type specific
potentials
Reconstructed without

theta

CA3 PV neurons (n=2)




Micro-electro imaging

CeII type specmc
potentials
Reconstructed without
theta

DG (CA3?) PV neurons (n=2)




Micro-electro imaging

----- — - e

Cell type specific
potentials
Reconstructed without
theta

DG AxoAx neurons (n=4)

e




Micro-electro imaging

Cell type specific
potentials
Reconstructed without
theta

CA3 AxoAx neurons (n=1)
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MRI with implanted subdural grid
electrodes

4*8 channels in the grid plus 2*8 channels
In two strip electrodes, 1024 Hz sampling



Entropy of the ECoG during
seizure initialization

The Approximate Entropy (AE) is significantly
increased solely during the initial, low amplitude
phase of the seizure, then AE is decreased below
the baseline during the high amplitude phase of the
seizure. The positions of the increased AE values
during the first sec of the seizure corresponds very
well to the seizure onset zone,

Approximate entropy at the 1* sec of the seizure

. o

Sy

I-I rIIJIIII rl II -I L} u *I I*II I-III;II- I-Il-. : 1 “l Illh
- N EE I I . I‘I

LI--HF “. 1 1 I
k [} II I “ ‘II IIII IIII‘ 1 I III‘”IIIII I i

',- SR

A

X Pathology

. bad channels

Corresponds very well to the pathology

Publisher on two conference posters: Hungarian Neuroscience Meeting 2015
and the Hungarian Neurosurgery Conference 2014

Stripes Neocortical grid electrode
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Practice . \\

y. -..._

stacksize(2e8) £

getd ~/TANIT/SummerSchool15/PRACTICE >
loadmatfile('~/TANIT/ SummerSchoollS/PRACTICE/ Se
izurel.mat'); i
st=1e3;

chn=43;
cm1=CorrFor(adat,1,5e3);
stn=floor(size(adat,1)/st);
scm=zeros(stn,chn);
cmm=zeros(stn*chn,chn);
for k=1:stn _
11=(k-1)*st+1; /
12=k*st;
[cm]=CorrFor(adat,l1,12); kg
cmm(gk-1)*chn+1:k*chn,:)= cm£ ,
sem(k,:)=mean(cm, 'r'); it
end | | E
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