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Epileptiform	activity	on	eeg

No	epileptiform	activity	on	eeg.	What	does	abnormal	activity	on	an	eeg	mean.	Does	an	eeg	show	brain	activity.	What	does	no	epileptiform	activity	mean.	Will	an	eeg	show	seizure	activity.

(1991).	The	last	delay	was	obtained	as	the	first	local	life	of	the	function	of	mutual	information	coefficients.	We	will	also	try	to	access	its	potential	in	the	field	of	detection	of	emotions	(for	example,	happiness,	sadness,	depression,	alert,	etc.),	as	well	as	the	detection	of	abnormal	activities	associated	with	some	other	brain	disorders	such	as	the	disease	of
Alzheimer's	and	schizophrenia.	In	Table	1,	it	can	be	noted	that	the	total	variation	has	a	certain	potential	for	the	detection	of	the	epileptiform	activity	in	the	EEG	seals.	DOI:	10.1016/J.eswa.2007.11.017	CrossRef	Full	Text	|	Google	Scholar	Chua,	K.	The	processing	of	seages	using	wavelets	resolves	this	deficiency	with	great	precise	and	results	in
sufficient	information	about	non	-stationary	seals,	both	in	the	domain	of	time	and	frequency.	Sensitivity	is	defined	as	a	relationship	between	the	number	of	correctly	classified	segments	and	the	total	number	of	the	segments	for	each	of	the	classes	separately.	(2010).	Wavelet	preprocessing	for	automated	detection	of	EEG	peaks	neuronal	networks.
Unlike	the	techniques	of	Table	6,	which	are	mainly	based	on	characteristics	of	one	of	the	domains,	the	new	technique	is	based	on	carefully	extracted	characteristics	of	all	the	domains	of	inter	-s,	including	the	NO	linear	also.	After	analog	to	12	-bit	digital	conversion,	the	EEG	seals	were	stored	in	a	data	acquisition	system	at	a	sampling	rate	of	173.61
Hz.	The	range	of	the	amplifier	was	well	adjusted	so	that	the	recordings	could	be	done	with	12	bits.	Washington,	DC:	National	Academy	Press.	In	this	way,	we	managed	to	overcome	one	of	the	main	disadvantages	of	the	techniques	of	Table	6	in	real	clinical	application,	that	is,	these	techniques	are	based	on	the	amplitude	of	the	EEGs	as	one	of	The
discriminatory	characteristics	2007,	80510	"80523.	The	extraction	of	characteristics,	as	a	first	step,	has	a	direct	influence	both	in	the	precise	and	in	the	complexity	of	the	entire	technique.	If	the	matrix	is	used	as	a	transformation	transformation	transformation	During	the	linear	transformation	y	=	ã®â¦tx,	then	the	covariance	matrix	of	the	random
vector	and	will	be	Ã®	â	£	y	=	ã®â¦tã®	â	£	xã®â¦	=	ã®	â	€	Both	classes	of	epilã	©	paticas	can	occur	at	all	ages.	The	quadhetical	classifiers	design	is	already	known	that	quadrostic	classifiers	are	very	good	solutions	to	the	classification	problems	of	random	vectors	whose	statistical	characteristics	are	unknown	or	change	over	time.	Since	the	segments
of	the	EEGs	have	already	been	normalized	and	all	have	an	average	and	unitary	zero	variance,	the	additional	extraction	of	these	two	characteristics,	as	well	as	the	coefficient	of	variation	as	function	of	the	average	value	and	the	variance,	has	no	one	sense.	In	fact,	this	confirms	that	there	is	a	certain	level	of	chaos	present	in	the	segments	of	the	EEG.	All
these	150	two	-dimensional	vectors	and	then	will	be	used	in	the	following	section	for	appropriate	classifiers,	while	the	rest	of	150	segments	and	their	corresponding	characteristics	of	characteristics	will	be	used	to	prove	the	performance	of	the	classifiers	designed	Takes,	as	well	as	the	total	precise	of	the	new	technique	for	the	detection	of	epileptiform
activity	in	seages	EEG.	Other	techniques	for	the	detection	of	seages	eeg	epiles.	In	addition,	during	all	these	ortonormal	transformations,	the	Euclidian	distance	does	not	change,	that	is	||	and	||	2	=	yty	=	xtã®â¦tã®â¦x	=	xtx	=	||	x	||	2.	These	five	frequency	subvions	provide	more	than	precise	information	about	the	neuronal	activities	underlying	the
problem.	It	is	interesting	to	see	that,	unlike	the	other	techniques	of	extraction	of	characteristics	in	the	field,	a	complete	agreement	has	not	been	reached	on	how	to	make	a	non	-linear	analysis	of	the	EEG.	Through	the	use	of	linear	techniques,	any	non	-linearity	that	can	be	found	in	the	approximates,	which	can	cause	the	public	of	certain	of	potentially
relevant	information.	Consequently,	some	changes	in	the	EEG,	which	are	not	so	obvious	in	the	original	original	spectrum	It	can	be	amplified	when	each	subvahan	is	considered	independently.	Conf.	Figure	2.	J.	and	of	Luca,	C.	Gajiã¤	â	€	s	of	a	low	pass	filter	with	the	finite	impulse	response	and	bandwidth	of	0	'60	Hz.	The	frequencies	greater	than	60	Hz
present	mainly	noise	and	are	a	very	small	part	of	the	total	energy	of	the	seper	Frequency	band	of	up	to	86.8	Hz	saved	by	the	acquisition	system.	Magazine	anyway,	it	is	a	good	practice	validating	this	classifier	in	parts	to	guarantee	its	stability.	The	detection	of	epileptiform	activity	based	on	non	-linear	animals,	that	is,	the	extraction	of	the	correlational
dimension	and	the	exponents	of	Lyapunov	as	non	-linear	characteristics	also	can	be	observed	in	some	research	studies	(Iasemidis	et	al.	2003;	Srinivasan	et	al.,	2007,	2007,	2007.	Unlike	the	previous	figures,	Figure	8	shows	50	vectors	of	characteristics	of	nineteenth	-century	dimensions,	which	correspond	to	50	segments	of	each	of	the	three	classes	of
the	EEG	seals,	assigned	in	its	new	space	of	reduced	two	-dimensional	characteristics.	T.,	Tsipoura,	M.	Then	the	average	vector	and	the	covariance	matrix	of	the	random	vector	and	are	my	=	atmx	and	ã®	â	£	y	=	atã®	â	£	xa.	In	this	way,	the	periodogram	is	actually	an	average	with	a	minor	variation,	but	clearly	with	a	higher	resolution	in	the	frequency
domain.	Neurosci.	Separateness	of	separability	after	the	reduction	in	function	of	dispersion	matrices	and	gradual	participation	of	characteristics	of	different	domains.	Base.	Neurocomputation	30,	201	â‚¬	-	218.	A.	ADV.	D.	and	Guler,	I.	Figure	5.	Doi:	10.1016/J.eswa.2010.02.045	Crossref	Full	text	|	Google	Scholar	Andrzejak,	R.,	Lehnerz,	K.,	Mormann,
F.,	Rieke,	C.,	David,	P.	and	Elger,	C.	Case	of	three	sub-segments:	XK	+	2M,	XK	+	M	and	XK,	the	incrustation	dimension	of	the	phase	space	would	be	3.	Therefore,	it	is	often	possible	to	find	contradictory	results	of	such	experiments	in	the	In	the	time	frequency	domain,	the	basic	function	is	the	Wavelet,	which	is	actually	a	limited	power	function,	that	is,
duration	and	a	zero	mean	(Rao	and	Bopardikar,	1998),	and	for	which	the	following	is	Vã¡lido:	ã	¢	ë	†	â	€	˜	n	=	ã	¢	ë	†	â	€	™	¢	ë	†	Å¾ã	¢	ë	†	Å¾	|	Ã¯ë	†	[n]	|	2	Wavelet	that	moves	or	translates,	on	time	for	s	samples	and	climbing	by	the	so	-called	dilation	paragraph	is	given	by:	by	changing	the	dilation	parameter,	the	basic	wavelet	(a	=	1)	changes	its
Width,	which	is,	extends	(a>	1)	and	hires	(0	â	€	°	â¤	to	0ã	¢	ã	¢	¢	(15)	Otherwise	it	is	0.	If	we	wanted	to	determine	the	random	vector	z	Maximize	the	function	of	distance	d2Z	(z)	=	ztã®	â	£	ã	¢	ë	†	â	€	™	1z	under	the	condition	that	Ztz	=	1,	is	necessary	to	minimize	the	following	criterion:	where	ã®â¼	is	the	Lagrange	multiplier.	While	the	correlation
dimension	shows	how	many	points	can	be	found	in	the	surrounding	areas	of	the	phase	space,	the	The	exponent	describes	the	distance	between	each	of	the	trajectories	that	end	in	different	parts	of	the	phase	space	but	begin	from	it.	Wavelet's	discrete	decomposition	was	performed	at	four	levels	that	resulted	in	five	clinical	subvions.	(2014).	C.,
Chandran,	V.,	Aharya,	R.	and	Lim,	C.	Table	4.	After	determining	the	last	delay,	the	dimension	of	minimum	raw	in	the	lagged	phase	space	is	estimated	using	the	technique	of	Cao	(Cao	,	1997).	At	313,	587	"608.	This	technique	is	also	known	as	Wavelet	decomposition	of	the	Seã	Non	-linear	implemented	and	used	in	this	investigation	are	based	exclusively
on	the	chaos	theory	described	in	the	part	of	the	all.	Determine	the	exponents	of	Lyapunov	of	a	temporary	series.	Figure	1.	All	segments	have	a	duration	of	4096	samples,	it	is	Say,	23.6	s,	and	they	were	tested	additionally	in	the	parkarily	of	Bil	(Andrzejak	et	al.,	2001)	to	perform	a	non	-linear	analysis.	Annose	of	the	cerebral	cerebral	activity	using
Wavelet	-based	information	tools.	37,	5661	"5665.	The	specificity	is	also	calculated	for	each	of	these	three	classes	separately	and	represents	the	relationship	between	the	number	of	correctly	classified	characteristics	of	the	other	two	classes	and	the	total	number	of	the	segments	of	these	two	classes.	With	the	objective	of	building	delayed	phase	space,
that	is,	the	attractor	of	the	SEVA,	it	is	necessary	to	previously	define	the	values	​​of	the	delay	and	the	dimension	of	inlays,	which	although	it	is	significantly	small	that	the	real	dimensions	of	the	real	dimension	of	the	Non	-linear	system	space,	provides	an	approximate	approximation	of	the	complexity	of	the	Lord	and	non	-linearity	(Andrzejak	et	al.,	2001).
After	the	extraction	of	characteristics	of	all	segments	of	the	EEG,	obviously	Of	the	strange	characteristics	individually	it	is	reliable	enough	for	the	detection	of	epileptiform	activity	in	the	EEG.	Reduction	of	dimensions	in	the	characteristic	space	leaves	a	n-dimensional	n-dimensional	Vector	X	will	be	transformed	through	the	application	of	a	certain
linear	transformation	into	a	n-dimensional	random	vector	y	=	atx	where	a	is	the	square	matrix	of	transformation	of	dimension	n.	All	characteristics	together	with	their	average	values	​​and	deviations	are	for	the	three	different	classes	of	inter	-s	eeg	are	presented	in	Table	1.	Mathematics.	INTRODUCTION	TO	THE	RECOGNITION	OF	STATISTIC
PATTERNS.	DOI:	10.1103/Physreve.	64.061907	Pubmed	Summary	|	Full	text	|	Crossref	Full	Text	|	Google	Scholar	Cao,	L.	Audio	Electroacust.	According	to	these	matrices,	a	higher	sepaability	ãndex	corresponds	to	a	better	separability	between	different	classes	of	the	EEG.	Comp.	Both	KL	expansion	technique	and	dimensions	reduction	technique	based
on	dispersion	matrices	were	tested	in	the	characteristics	of	all	domains.	DOI:	10.1109/FUZZY.2006.1681772	CROSSREF	Full	Text	|	Google	Scholar	Subasi,	A.	Google	Scholar	Altunay,	S.,	Tequatar,	Z.	and	Erogul,	O.	after	the	reconstruction	of	the	EEG	signals	in	the	lagging	phase	space,	the	attractor's	correlation	dimension	The	estimator	of	taking
shots.	D.	and	Sackellar,	J.	Signal	Process	2010:	853434.	In	addition	to	the	high	precise	achieved,	it	should	also	be	emphasized	that	all	segments	of	the	analyzed	EEG's	seals	were	normalized	before	the	extraction	of	characteristics.	Epilibious	seizures	can	be	divided	by	their	clinical	manifestation	into	two	main,	partial	and	generalized	classes	(Tzallas	et
al.,	2007).	38,	10425	"10436.	DOI:	10.1109/TBME.2003.809497	PUBM	Summary	|	Full	text	|	Crossref	Full	Text	|	Google	Scholar	Oak,	H.	The	remaining	100	segments	of	seages	EEG	Non	-epilã	©	picics	were	recorded	using	scalp	electrodes	5	healthy	volunteers	and,	of	course,	their	health	Epilibious	seizures	and	EEG:	Medicion,	models,	detection	and
prediction.	(nineteen	ninety	six).	Belgrade:	School	of	Engineering	ELÃ	©	ctrica.	Ctric.	Table	1,	it	can	be	concluded	that	the	correlation	dimension	as	a	non	-linear	characteristic	has	the	potential	for	the	detection	of	epileptiform	activity	in	the	EEG	seals.	Since	the	EEG	signals	were	recorded	in	different	patients	and	with	different	electrodes,	all
segments	of	the	EEG	also	were	normalized	additionally	to	have	the	same	average	and	variance	of	zero	units	as	shown	in	Figure	1.	C.	32,	1084	"1093.	After	some	tests,	the	ã®âµ	radio	value	in	the	phase	space	was	established	in	5%	of	the	total	attractor's	size,	since	the	highest	values	​​were	high	In	many	points,	and	the	small	ones	in	an	insufficient
number	of	points	for	a	good	estimation	of	the	correlation	dimension	Level,	in	a	higher	band	that	contains	more	high	frequencies	and	describes	the	finest	changes,	or	details,	and	a	lower	band	that	contains	more	low	frequencies	and	actually	represents	an	approximation	of	the	Seé	of	the	previous	level.	In	addition,	there	are	no	more	subjective
adjustments	applied	to	the	It	is	eeg,	which	provides	a	high	level	of	reproductivity	of	the	results	obtained	at	any	time.	In	addition,	there	is	another	very	similar	critical	technique	for	the	evaluation	of	the	largest	exponent	of	Lyapunov	proposed	by	Sato	et	al.	DOI:	10.1016/J.eswa.2011.04.149	CrossRef	Full	Text	|	Google	Scholar	Petrosian,	A.,	Prokhorov,
D.,	Homin,	R.,	Dasheiff,	R.	and	Wunsch,	D.	The	power	distribution	of	the	EEG	seals	in	the	time	domain	of	time	is	quite	well	described	by	the	DWT	coefficients.	DOI:	10.1016/J.eswa.2011.05.096	Crossref	Full	Text	|	Google	Scholar	Welch,	P.	Therefore,	a	better	separability	is	expected	between	the	classes	of	epil	he	The	case	of	using	only	characteristics
of	a	domain,	as	is	the	case	with	almost	all	literature	in	the	field.	countryside.	The	selection	of	the	values	​​of	the	parameters	A	and	B	is	possible	Ã	¢	ë	†	â	€	â	€	Ž	=	1NX	[ã¯â	€	ž]	ã¯ë	†	ab	[nã	¢	ë	†	â	€	™	ã¯	â	€	¢	â	€	¯ë	†	ab	[n],	that	is,	the	seages	are	filtered	by	the	wavelet	ã¯ë	†	ab	[n].	Therefore,	the	divergence	of	the	trajectories	implies	a	caelic	system
and	vice	versa.	"Detection	of	epilã	©	pictic	seizures	using	neuronal	blurred	networks",	at	the	IEEE	conference	conference	on	the	diffuse	system	(Vancouver,	BC).	Taking	into	account	the	fact	that	by	transforming	the	sign	into	the	frequency	domain	we	do	not	lose	any	original	information	of	the	time	domain,	the	sign	can	be	reconstructed	completely
using	Fourier's	inverse	transformation	by:	x	[n]	=	1nã	¢	ë	†	â	€	˜â	€	â	€	°	=	02ã¯	â‚¬	(nã	¢	ë	†	â	€	™	1)/nfft	[ã¯	â	€	°]	¬	â	€	1ã	¢	â	€	Â¤nã	¢	â	€	,	the	largest,	the	greatest	frequency	resolution.	In	this	case,	parameters	A	and	B	are	the	powers	of	2,	which	provide	us	with	the	Dio	-Diodic	Orthogonal	Wavelet	Network	with	frequency	bands	that	do	not
overlap	between	Sã.	Saming	Process	59,	61-72.	V.	Boston,	Ma:	Addison-Wesley	Longman.	M.	Boston,	Ma:	Academic	Press.	(1967).	In	this	article	we	present	an	automated	technique	for	the	detection	of	the	epileptiform	activity	in	the	EEG	signals.	The	Q	matrix,	vector	V	and	the	ã®â½0	scalar	are	the	unbeliefs	that	must	also	be	determined	in	a
ungeimate	way.	Be	the	number	of	classes	that	must	be	classified	and	my	and	ã®	â	£	i,	i	=	1	â	·	â	·	â	·	l	The	middle	vectors	and	the	covariance	matrices	of	these	classes,	respectively.	Based	on	that,	the	distance	function	is:	dy2	(y)	=	(yã	¢	ë	†	â	€	™	my)	tã®	â	£	(Yã	¢	ë	†	â	€	™	my)	=	(xã	¢	ë	†	â	€	™	mx)	tã®	Ã	¢	¢	ã	¢	ã	¢	ã	¢	ã	¢	ã	¢	(xã	¢	ë	†	â	€	™	mx)	=
dx2	(x)	ã	¢	¢	¢	(19)	That	is,	the	function	of	distance	does	not	change	with	the	linear	transformation.	Then	the	The	dispersion	matrix	can	be	defined	by:	Sw	=	ã	¢	ë	†	â	€	˜I	=	1lpie	{(xã	¢	ë	†	â	€	}	=	Ã	¢	ë	†	â	€	˜I	=	1lpiã®	â	£	iã	¢	ã	¢	¢	(32)	and	the	dispersion	matrix	between	class	as:	sb	=	ã	¢	ë	ë	†	â	€	˜I	=	1lpi	(miã	¢	†	†	â	€	™	m0)	(mié	¢	ë	†	â	€	™	m0)
That	is:	in	addition	the	mixed	dispersion	matrix	can	be	defined	by:	sm	=	e	{(xã	¢	ë	†	â	€	™	m0)	(xã	¢	†	â	€	™	M0)	T}	=	SW+SB.	Ã	¢	¢	(35)	Then	the	problem	of	dimension	reduction	is	reduced	to	the	identification	of	the	transformation	matrix	At	the	same	time	maximize	criteria	j	=	tr	(sã	¢	ë	†	â	€	™	1wsb).	A	258,	103	"114.	The	statistical	yields,	such	as
sensitivity,	specificity	and	precise,	of	the	quadrostic	classifiers	in	designated	parts	are	presented	in	Table	5.	The	results	obtained	are	presented	in	Figure	11,	where	The	quadhetical	classifier	by	parts	is	only	a	combination	of	two	quadrostic	classifiers.	Community	In	addition,	some	other	unwanted	effects,	for	example,	different	electrodes	used	for
registration,	different	patients	and	their	brain	tissues,	in	the	technique	of	detection	also	have	also	been	eliminated	by	normalization.	M.Sc.	Thesis:	Detection	of	epil	he	in	mind	that	the	covariance	matrix	of	the	random	vector	and	is	diagonal,	that	is,:	ã®	â	£	y	=	ã®â¦tã®	â	£	xã®â¦	=	ã®	â	€	º	=	diag	{ã®â	»	1ã®	â	»2ã	¢	â¯ã®»	n}.	The	literature	mainly
contains	techniques	based	on	the	Wavelet	transformation	(Subasi,	2007a,	B;	Wang	et	al.,	2011;	Gajiã¤	â	€	¡et	al.,	2014)	that	has	also	been	In	research	related	to	other	brain	disorders,	such	as	schizophrenia	(Hazarika	et	al.,	1997)	and	Alzheimer's	disease	(Adeli	and	Ghosh-Dostidar,	2010).	Figure	10.	CLASSIFICATION	OF	THE	EPILEPTIFORM	EEG
using	a	hybrid	system	based	on	the	decision	-making	class	and	Fourier's	unrelated	transformation.	D.	C.,	and	Protopopescu,	V.	This	fact	represents	the	main	reason	for	the	extraction	of	characteristics	in	some	different	domains	of	inter	-s,	that	is,	time,	frequency,	time	domain	of	time	and	non	-linear	analysis.	In	total,	two	quadrostic	classifiers	are
designed	following	the	procedure	described	in	the	design	design	of	quadrostic	classifiers.	PROC.	When	choosing	the	ã®âµ	radio,	the	phase	space	is	divided	into	parts	of	the	ã®âµ	dimension.	Iasemidis,	L.,	Shiau,	D.,	Chavalitwongse,	W.,	Sackellarres,	J.,	Pardalos,	P.,	Principe,	J.,	et	al.	Separateness	of	separability	after	the	application	of	two	different
techniques	for	the	reduction	of	dimension	in	the	characteristic	space.	CROSSED	CROSSED	SUPPORT	VECTORS	CLASSIFICER	FOR	THE	SELF	CLASSIFICATION	EG.	Saming	process	5,	147	"157.	When	analyzing	the	eeg	eeg	ã.	for	the	proper	detection	of	seages	eeg	epilíes.	Dynamic	change	detection	in	non	-linear	time	series.	Doi:
10.1016/J.eswa.2006.02.005	CrossRef	Full	Text	|	Google	Scholar	Takens,	F.	The	entire	structure	of	the	technique	is	shown	in	Figure	2.	DOI:	10.1016/S0925-2312	(99)	00126-5	Crossref	Full	Text	|	Google	Scholar	Polat,	K.	and	Gunes,	S.	taking	into	account	that	the	extraction	of	characteristics	as	a	higher	priority	process	can	be	computationally	very
demanding,	it	is	always	desirable	to	use	simpler	classifiers	so	that	everything	decision	-making	system	can	actually	work	ideally	time.	The	elimination	of	artifacts	can	be	performed	in	a	very	reliable	way	using	some	of	the	techniques	already	developed	and	available	(Hyvarinen	et	al.,	2001;	Rosso	et	al.,	2002).	2002).	That	the	columns	of	the	ã®	matrix
...	or,	in	other	words,	the	basic	vectors	ã®	Licente	are	orthogonal,	the	coordinates	of	the	random	vector	x	In	the	new	space	can	be	obtained	as	follows:	therefore,	therefore,	and	represents	a	mape	random	vector	and	the	orthonormal	transformation	of	the	original	random	vector	X.	Classification	of	electroencephalogram	seages	with	combined
characteristics	of	time	and	frequency.	The	values	​​of	the	correlation	dimension	in	all	cases	were	more	high	that	the	incrustation	dimension	of	the	delayed	phase	space,	which	is	in	accordance	with	the	chaos	theory.	Figure	8.	Rosenstein,	therefore,	with	the	increase	in	the	length	of	the	segment	segment,	the	average	estimation	tends	towards	the	real
value	of	the	spectral	power	density,	which	is	actually	an	advantage,	unlike	of	variance	estimation,	which	is	not	reduced,	that	is,	it	does	not	have	a	zero	trend	with	the	increase	in	segment	length.	(nineteen	ninety	five).	If	that	is	the	case,	the	use	of	non	-linear	techniques	is	preferred,	since	they	are	more	reliable	for	non	-linear	animals,	despite	the	fact
that	they	imply	parking	for	the	day	Al.,	2011),	and	the	fact	that	they	need	some	more	long	segments,	which	makes	them	computationally	demanding	than	linear	techniques.	We	can	also	notice	the	use	of	other	techniques	for	classification	based	on	closely	closely	nearby	neighbors	(Guo	et	al.,	2011;	Orhan	et	al.,	2011),	Trees	of	decision	(Tzallas	et	al.,
2009)	,	Expert	Models	(UBEYLI,	2007;	UBEYLI	and	GULER,	2007)	as	well	as	the	Bayes	classifiers	(Tzallas	et	al.,	2009;	ISCAN	et	al.,	2011).	The	strange	characteristics	refer	to	adequate	closing	subbandations,	since	these	sub	-visions	would	have	better	characteristics	of	discrimination	compared	to	the	full	frequency	band	between	0	and	60	Hz.	The
separability?	It	was	calculated	for	all	extracted	characteristics.	Therefore,	the	transformation	of	the	period	of	time	domain	to	the	frequency	domain	is	necessary,	in	the	case	case	A	segment	of	samples	[n]	of	n	samples	is	achieved	using	the	foul	transformation	of	fourier	(fft)	defined	by:	fft	[ã¯	â	€	°]	=	ã	¢	ë	ë	ë	â	â	€	]	â	€	Â¤	.	Detection	of	the	epiletic
using	the	energy	of	linear	prediction	error.	As	in	the	case	of	the	extraction	of	characteristics,	we	can	find	a	very	wide	range	of	classifiers	that	begin	from	simple	more	with	thresholds	(Altunay	et	al.,	2010)	or	based	â	€	‹â	€‹	‹in	rules	(Gotman	,	1999),	even	linear	classifiers	(Liang	(Liang	et	al.,	2010;	Iscan	et	al.,	2011)	and	even	the	most	based	complex	â
€	â	€	‹in	diffuse	and	artificial	neuronal	networks	(gajiã¤	â	€	,	2007;	Subasi,	2007a;	Tzallas	et	al.,	2007).	36,	1329	"1336.	That	is,	despite	the	fact	that	the	mapped	characteristics	Y1	and	Y2	as	a	linear	combination	of	the	original	characteristics	XI	extracted	from	the	different	domains	cannot	be	associated	with	certain	properties	of	the	EEG	seals,	they
can	still	provide	some	ã	ostile	ideas.	Neuronal	network.	Then,	there	were	a	total	of	three	groups	with	100	segments	of	the	seages	of	the	EEG.	,	the	specificity	and	precise	of	the	quadrose	classifier	by	design	that	is,	the	new	technique	for	the	detection	of	epileptiform	activity	is	estimated	according	to	the	classification	results.	(1997).	Consequently,
EEG's	signals	have	been	the	most	used	in	the	clinical	evaluations	of	the	brain	state,	including	the	prediction	and	the	detection	of	epil	hethic	seizures	(Waterhouse,	2003;	Casson	et	al.,	2010).	Combination	of	complexity	of	the	EEG	and	spectral	analysis	for	the	diagnosis	of	epilepsy	and	the	detection	of	seizures.	The	high	frequencies	are	often	common	in
abnormal	brain	states	such	as	That	is,	there	is	a	change	of	energy	of	EEG	of	EEG	of	frequency	bands	more	low	before	and	during	a	convulsion	(Gajiã¤	â	€	¡et	al.,	2014).	In	addition,	an	automated	automated	prediction	would	also	enable	an	automated	prediction	Detection	of	epilesions	of	epilics	in	real	time	by	a	system	to	be	implemented	in	the	head	of
epilosis	patients	(Jerger	et	al.,	2001).	Rev.	The	spectral	power	density	is	also	one	of	the	most	important	characteristics	of	the	signal	in	the	frequency	domain	and	represents	the	contribution	of	each	individual	frequency	component	to	the	power	of	the	entire	segment	of	the	segment	X	[n].	The	dilation	parameter	A,	as	the	power	of	2,	at	each	higher	level
of	subsequent	transformation,	is	doubled	in	comparison	with	the	value	of	the	previous	level,	which	means	that	the	wavelet	becomes	twice	It	is	wide	in	the	time	domain,	and	has	a	band	frequency	that	is	half	a	narrow	and	twice	lower.	DOI:	10.1016/J.eswa.2011.02.110	CrossRef	Full	Text	|	Google	Scholar	Jerger,	K.,	Netoff,	T.,	Francis,	J.,	Sauer,	T.,
Pecora,	L.,	Weinstein,	S.,	et	al.	In	the	case	of	a	segment	of	signal	x	[n]	of	n	samples,	that	is,	n	=	1,	2	â	·	â	·	·	n,	the	total	variation	is	given	by:	vx	=	1nã	¢	ë	†	â	€	™	1ã	¢	ë	†	â	€	˜n	=	2n	|	x	[n]	ã	¢	ë	†	â	€	™	x	[nã	¢	ë	†	â	€	™	1]	|	(Maxxã	¢	ë	†	â	€	™	minx)	In	Table	2,	it	can	be	seen	that	of	all	the	characteristics	analyzed,	the	highest	separability	ãndix	and	the
best	characteristics	of	discrimination	between	the	epiletical	segments	and	not	epilegical	have	the	characteristics	obtained	in	the	frequency	domain	of	frequency	of	time	after	DWT.	DOI:	10.1016/J.eswa.2011.02.118	Crossref	Full	Text	|	Google	Scholar	Guo,	L.,	Rivero,	D.,	Seoane,	J.	This	actually	decreases	the	resolution	of	the	signal	transformed	into	the
double	time	domain,	which	increases	the	double	in	the	frequency	domain.	"Detection	of	epilã	©	seizures	using	the	ar	model	in	seas	EEG",	in	the	Minutes	of	the	International	Biomãa	Dica	Conference	(Cairo).	When	ã®	â	£	is	a	Simã	©	trica	n	ã	£	â	€	”N,	then	there	are	nvalues	â	€	â	€‹	Own	Royals	Ã®â¦1,	ã®â¦2,	ã	¢	âgn	Ãžâordo	:	While	I	is	the	identity
matrix.	In	other	words,	when	an	additional	increase	in	the	dimension	of	incrustation	does	not	result	in	5%	of	the	increase	in	the	functioning	of	inck.	The	quadrostic	classifiers	have	the	same	structure	defined	by	the	following	equation:	h	(y)	=	ytqy+vty+ã®â½0ã	¢	ã	¢	ã	¢	Ã	¢	¢	¢	ã	¢	¢	¢	=	[y1ã	¢	â‚¬	â	€	y2]	ã	¢	[q11q12q21q22]]	(1998).	The	results
obtained,	that	is,	the	appropriate	separations	before	and	after	the	reduction	of	the	dimension	in	the	characteristic	space	are	presented	in	Table	2.	All	these	five	subvions	correspond	approximately	to	the	clinical	subbandations	defined	above.	In	contrast	to	existing	techniques	that	are	mainly	based	on	the	characteristics	of	an	inter	-s	domain,	our	new
type	.	29,	44	"56.	A	unity	impulse	function	whose	power	is	limited	and	whose	average	differs	from	zero	is	the	basic	function	of	the	sign	in	the	time	domain,	while	in	the	frequency	domain,	this	paper	is	assigns	to	the	sinusoidal	function	that	has	infinite	power	and	a	zero	mean.	The	analysis	in	the	frequency	domain	provides	results	of	better	considering
that	it	contains,	in	addition	to	the	frequency,	also	the	temporary	component	of	the	SEVE	to	which	is	lost	during	the	transformation	of	Fourier.	Au-15,	70	â‚¬-73.	The	quadrostic	classifiers	also	have	a	more	important	characteristic	that	is	the	possibility	of	visualization	of	the	results	of	the	classification	in	a	two	-dimensional	space.	EEG's	signs,	as	a	result
of	events	with	Repeating	perities,	contain	seages	whose	different	frequencies	cannot	be	identified	in	the	domain	of	time,	since	all	these	seages	are	shown	together.	That	chaos	is	not	random	but	deterministic	since	the	of	the	redefined	inaustation	function	e*d	is	not	constant	for	all	the	values	​​of	the	dimension	of	inlays,	since	it	can	Travã	©	s	of	Fourier's
transformation	have	found	broad	applications	in	the	field	(Polat	and	Gunes,	2007;	Mousavi	et	al.,	2008).	The	periodogogram	represents	a	very	important	characteristic	of	the	sign	in	the	frequency	domain	since,	based	on	ã	©	l,	we	can	obtain	a	relative	contribution	of	any	individual	frequency	or	a	specific	frequency	band	to	the	total	power	of	the	signal



to	the	analyzed.	Expert	system.	EEG	seés	the	classification	using	the	K-Means	grouping	and	a	multicapa	perceptones	neuronal	network	model.	D	110,	43	"50.	As	indicated	above,	based	on	the	coefficients	obtained	in	this	way,	the	original	signal	can	be	rebuilt	using	a	reverse	wavelet	transformation.	However,	to	reduce	the	dimension	of	the	problem
and	facilitate	the	classification	Additional,	we	calculate	certain	statistics	of	these	coefficients	in	each	sub-Banda,	such	as	the	deviation	and	the	average	relative	power,	that	is,	the	square	of	the	absolute	values	​​of	the	coefficient	DWT.	after	the	extraction	of	characteristics,	we	reduce	the	Dimension	of	the	character	of	characteristics	to	two.	In	addition,
by	non	-linear	analysis,	we	extract	the	dimension	of	correlation	and	the	exponent	of	Lyapunov	more	large	as	much	better	measures	of	the	non	-linearity	of	the	EEG,	which	only	It	is	approximated	by	other	linear	techniques	such	as	Fourier's	Rasy	Transformation	(FFT)	and	the	discreet	wavelet	transformation	(DWT	DWT	(DWT	DWT).	UBEYLI,	E.
Although	we	can	notice	a	certain	periodicity	and	s	inlaidation	between	the	EEG	of	different	electrodes,	neither	the	autocorrelation	nor	the	crossed	correlation	have	proven	to	be	reliable	characteristic	the	detection	of	epileptiform	activity.	New	York,	NY:	John	Wiley	and	Sons.	L.	Based	on	these	30	characteristics,	each	original	segment	of	the	EEG	seals
of	the	time	domain	can	now	appear	by	its	character	of	characteristics	x	x	x	x	[x1x2	â	·	â	·	â	·	x30]	t,	that	is,	by	the	point	in	the	space	of	characteristics	with	a	dimension	of	30.	38,	14314	"14320.	(2007b).	Not	normalized	(lower)	and	normalized	(superior)	epilã	©	Ptico	(in	red)	and	not	epilã	©	pigtic	(not	healthy	in	blue	and	healthy	in	green	fabric)	Eeg.
Because	of	that,	this	technique	is	more	robust	and	less	sensitive	in	changes	in	the	senes	EEG	that	dominantly	impact	the	characteristics	of	one	or	two	domains,	while	at	the	same	time	they	are	invisible	in	other	domains	and	have	no	relationship	with	an	epileptiform	activity	in	EEG's	signs	to	be	detected.	Medicine.	The	explodes	of	vector	eigen	for	the
variability	of	the	detection	of	the	EEG.	Total	variation	is	the	characteristic	the	only	one	that	we	extracted	in	the	domain	of	t	IEMPO.	The	correlation	dimension	is	a	measure	of	the	complexity	of	the	attractor	of	the	sign	in	the	lagged	phase	space.	Table	5.	It	is	also	obvious	that	attractive	complexity,	that	is,	the	caelic	behavior	of	the	EEG	seals,	is	less	in
the	presence	of	epileptiform	activity.	DOI:	10.1109/IEMBS.2008.4650043	Pubmed	Summary	|	Full	text	|	Crossref	Full	Text	|	Google	Scholar	Djurovic,	Z.	Taking	into	account	the	nature	of	EEG's	seas	and	the	possible	changes	in	their	statistical	properties,	it	is	desired	to	use	robust	classifiers.	A	cross	validation	of	five	times	was	performed	and	resulted
in	the	cross	-validation.	That	is,	the	error	of	the	samples	out	of	full,	of	1.7%.	Unlike	the	previously	described	world,	the	reduction	of	the	dimension	based	on	dispersion	matrices	(Fukunaga,	1990;	Djurovic,	2006)	is	of	special	importance	for	the	new	detection	technique,	since	it	takes	into	account	the	same	proposal	of	The	reduction	is	the	classification
of	random	vectors.	If	several	exponents	of	Lyapunov	are	positive,	then	the	largest	of	them	indicates	the	direction	of	the	Expansion	of	the	attractor	and	its	cachic	behavior.	Statistic	actions.	DOI:	10.1109/TBME.2003.810689	PUBM	SUMMARY	|	Full	text	|	Crossref	Full	Text	|	Google	Scholar	Iscan,	Z.,	Dokur,	Z.	and	Tamer,	D.	Therefore,	by	rejecting	the
characteristics,	we	must	first	reject	those	with	the	own	value	more	small,	that	is,	with	the	most	small	variation	±	A	in	the	new	character	of	characteristics.	Google	Scholar	Hazarika,	N.,	Chen,	J.,	Tsoi,	A.	and	Sergejew,	A.	Table	1.	The	periods	are	shown	of	an	epilã	©	pigtic	and	two	non	-epil	©	metic	segments	(both	not	healthy	and	of	healthy	tissue)	of
The	EEG	seals	in	Figure	4,	where	it	can	be	noted	that	the	power	of	the	EEG	of	the	lowest	to	more	high	frequencies	in	the	presence	of	epileptiform	activity.	Since	the	total	number	of	possible	distances	between	two	points	in	a	delayed	phase	space	is	equal	to	m	(m	ã	¢	ë	†	â	€	™	1)/2,	the	correlation	dimension	could	be	obtained	directly	by	the	Takens
estimator	(Takens	,	1981;	Cao,	1997)	Using:	DCORR	=	ã	¢	ë	†	â	€	™	[[â‚¬â	€	â	€	“ãžâµã	¢	â‚¬	â	€	¹)	ã	¢	â‚¬â	€	¹	ã	¢	â‚¬	â	€	¹]	ã	¢	ã	¢	(16)	The	exponent	of	Lyapunov	more	large	ã®	"Max	represents	a	measure	of	the	attractor	of	the	attractor	and	the	divergence	of	the	trajectories	in	the	phase	space,	I.E.,	the	predictability	of	the	Lord.	M.,	Gailey,	P.
However,	the	detection	of	the	epileptiform	activity	in	the	EEG	signals	by	visual	scan	of	EEG	recordings	that	generally	collect	for	a	few	days	is	a	tedious	process	and	that	requires	a	lot	of	time.	T.,	Collins,	J.	D	16,	285	"317.	The	dimension	gradually	increases	until	the	number	of	false	neighbors	reaches	zero,	that	is,	until	the	function	of	inaustation	of	the
CAO	is	defined	by:	ed	=	1nã	¢	ë	†	â	€	™	Modã	¢	ë	†	â	€	˜I	=	1Nã	¢	ë	†	â	€	™	Modã	¢	â‚¬	â	€	â	€	YD+	1	[i]	ã	¢	ë	†	â	€	€	D]	ã	¢	â‚¬	-	â	€	"Yd	[i]	ã	¢	ë	†	â	€	™	yd	[ni,	ã	¢	â‚¬	â	€	°	D]	ã	¢	â‚¬	-	ã	¢	(12)	Back	constant,	where	i	=	1,	2,	â	·	â	·	â	·,	n	ã	¢	ë	†	â	€	™	mod	e	yd	[ni,	d]	represents	the	closest	neighbor	of	yd	[i]	in	the	phase	space	D-dimensional	with	a
Epilibious	or	focal	seizures	imply	only	a	circumscribed	region	of	the	brain	(epiler	approach)	and	and	Restricted	to	this	region,	while	generalized	epilics	seizures	imply	almost	all	the	brain.	A	mã	©	all	practical	to	calculate	the	exponents	of	Lyapunov	more	large	of	small	data	sets.	The	greatest	exponent	of	Lyapunov	ã®	â	»Max	is	in	this	case	an
approximation	of	the	slope	of	the	divergence	of	natural	logarmic	trajectory	depending	on	the	function	of	the	number	of	samples	K,	that	is,	dt	=	d0ektsã®	max	where	d0	represents	the	initial	divergence	.	All	practice	to	determine	the	minimum	incrustation	dimension	of	a	scalar	time	series.	DOI:	10.115/2010/853434	CrossRef	Full	Text	|	Google	Scholar
Mousavi,	S.	(1990).	On	the	other	hand,	transforming	the	seages	from	the	moment	to	the	frequency	domain,	any	information	in	time	is	completely	lost,	except,	of	course,	in	the	case	of	the	sequential	application	in	sufficiently	short	and	stationary	subsegments,	which	also	also	It	has	its	disadvantage	in	terms	of	the	correct	choice	of	the	length	of	these
subsegments	that	would	allow	the	simultaneous	achievement	of	the	desired	resolution	in	both	domains.	In	addition,	let	M	denote	the	delay	by	which	we	can	define	two	new	subsegments	x	[n],	the	first	xk	that	contains	samples	that	begin	from	k	to	n	¢	ë	†	â	€	™	my	the	second	xk	+	m	with	samples	that	begin	from	K	+	M	to	N.	N..	Both	domains	contain
idãtic	information.	The	number	of	exponents	of	Lyapunov	is	equal	to	the	dimension	of	inlays,	and	each	of	these	lyapunov	exponents	represents	the	contracting	rate	(ã®	â	€	â	»	0)	in	a	certain	Phase	space	address.	Extraction	of	automatic	characteristics	using	geniical	programming:	an	application	for	classification	Epilã	©	pigtic.	18,	259	"268.	2008,
3824"	3827.	ED	(superior)	inlays	function	that	approaches	1	and,	therefore,	confirms	a	presence	of	a	certain	level	of	chaos	in	the	EEG	and	and	and	and	Rusting	function	E*D	(lower)	that	is	not	constant	for	all	the	values	​​of	the	incrustation	dimension	m	confirming	that	chaos	is	not	random	but	deterministic.	In	addition,	it	can	also	be	noted	that	the
presence	of	epileptiform	activity	reduces	the	predictability	of	the	EEG	seals,	since	the	exponent	of	Lyapunov	more	large	is	slightly	greater	in	that	case.	55	(2	Pt	1),	512	"518.	(2008).	Figure	4.	Different	approaches	to	the	reduction	of	dimension	in	the	characteristic	space,	the	technique	of	KL	expansion	that	rejects	the	characteristic	Y2	and	the	basic
basis	based	in	dispersion	matrices	that	rejects	the	characteristic	and	1.	To	increase	the	most	of	the	detection	of	the	new	technique	during	its	real	closing	application,	a	previous	elimination	of	artifacts	is	very	desirable	immediately	after	the	acquisition	of	the	seals	±	eeg,	that	is,	before	any	additional	processing	and	extraction	of	characteristics.	Early
detection	of	the	seizures.	(1999),	Adeli	and	Ghosh-Dadstidar	(2010)	and	Iasemidis	and	Sackellar	(1991).	This	is	especially	true	in	the	case	of	the	cortical	eeg	where	the	recording	electrodes	are	so	close	to	each	other	that	the	synchronization	could	be	observed	even	when	there	were	no	seizures.	Then,	at	the	second	level	of	decomposition,	the
approximation	frequency	band	The	first	level	was	additionally	divided	into	its	upper	part	(15	Hz	"Hz)	and	lower	(0	â‚¬"	15	Hz),	that	is,	the	details	and	approximation	of	the	seages	in	the	second	level	of	decomposition,	respectively.	When	optimizing	the	function	F,	for	the	vector	Óthimo	Vz,	that	is,	the	matrix	q	and	vector	V	of	the	equation	(37),	we	have:
vz	=	[â‚¬	â	€	°	q11	Â	£	1+p2ã®	â	£	2]	ã	¢	ë	†	â	€	™	1	™	1	'(m2ã	¢	ë	†	â	€	™	m1)	Design	of	the	quadrostic	classifiers,	as	well	as	the	new	technique	for	the	detection	of	epileptiform	activity.	The	parameters	of	the	equation	(44)	for	classifier	are	q11	=	ã	¢	ë	†	â	€	™	436.7,	q12	=	q21	=	ã	¢	ë	†	â	€	™	128.2,	q22	=	444.6,	ã®â½1	=	ã	¢	ë	†	â	€	™	237.9,
ã®â½2	=	ã	¢	†	â	€	™	57.2	and	ã®â½0	=	0.5	while	the	classifier	in	sã	is	is	In	Figure	10.	The	attractive	divergence	is	the	distance	between	two	points	closely	positioned	in	a	phase	space	after	a	certain	time	permit	of	the	samples,	which	is	also	known	as	prediction	length.	Automatic	identification	of	epilepsy	by	hos	and	parameters	of	the	power	spectrum
using	EEG	seals:	a	comparative	study.	After	the	four	levels	of	decomposition,	the	original	band	was	divided	into	its	five	sub-sections,	that	is,	four	subbandations	with	the	details	and	a	sub-band	with	the	approximation.	The	EEG	EPIL	©	PICTICS	were	registered	using	cortical	electrodes	of	5	epilosis	patients	during	seizures	within	the	seizure	approach,
that	is,	the	unhealthy	brain	tissue	region	that	was	later	eliminated	by	the	surgery.	By	reducing	the	dimension	of	the	characteristic	space	using	KL	expansion	technique,	we	must	take	into	account	that	the	performance	of	each	characteristic	is	characterized	by	its	own	value.	Periotogram	of	epiletical	segments	(in	red)	and	not	epilegos	(not	healthy	in
blue	and	healthy	green)	of	EEG's	seals	where	a	change	in	the	power	of	the	EEG	of	EEG	of	EEG	of	more	low	frequencies	to	More	high	in	the	presence	of	epileptiform	activity	is	evident.	Figure	7.	The	mapping	of	the	random	vector	X	in	the	space	composed	of	the	vectors	of	its	covariance	matrix	ã®	â	£	x	is	known	as	the	expansion	of	Karhuisen-Loeve
(KL).	The	precise	is	calculated	as	the	relationship	between	the	total	number	of	correctly	classified	segments	and	the	total	number	of	the	segments	in	the	three	classes	together.	In	addition,	it	is	also	necessary	to	make	a	certain	commitment	in	the	duration	of	the	segments	to	be	analyzed	sequentially	in	real	time.	It	can	be	noted	that	from	the
characteristics	in	the	time	domain,	the	separability?	Automated	Basada	en	EEG	of	neurological	tractors.	We	use	100	segments	of	epilic	segments	y	200	of	sea	±	ales	EEG	in	epilent	to	disregard	nude	nueva	nueva	tonnica.	EN	E	-CASE	UN	UN	System,	trajectories	must	diverge	in	at	least	one	dimension,	which	means	that	at	least	one	lyapunov	exponent
must	be	greater	than	zero,	when	it	is,	at	the	same	time,	the	largest	exponent	of	Lyapunov.	We	extract	characteristics	both	in	the	time	domain	and	in	the	time	frequency	domain	using	discrete	Wavelet	transformation	that	has	already	been	recognized	as	a	very	good	linear	technique	for	the	analysis	of	non	-stationary	seals	as	it	is	.	Analysis	of	the	main
components	of	radial	base	based	on	the	neuronal	network	for	robust	epilepsy	and	the	detection	of	seizures.	After	the	reduction	of	the	dimension	of	the	characteristic	space	to	two,	the	next	step	is	the	appropriate	classifiers	design	that	can	separate	the	epiletical	segments	of	the	non	-epiletics	of	the	EEG	seals	in	space	in	the	space	in	the	space	of
reduced	characteristics	shown	in	Figure	8.	To	minimize	the	spectral	escape	the	window	of	the	segments	of	the	Hamming	window	(the	sum	of	a	rectal	and	a	Hanning	window)	is	used	before	FFT	application.	"The	temporary	evolution	of	the	greatest	exponent	of	Lyapunov	in	the	human	epilpic	cortex,"	in	the	medicine	of	chaos	in	the	human	brain,	Eds
D.W.	Duke	and	W.S.	Pritchard.	so	that	the	subsegments	can	be	long	enough	for	any	additional	ostile	analysis.	The	reduction	of	the	dimension	based	on	dispersion	matrices	applied	to	the	box	shown	in	Figure	3	would	result	as	a	result	of	the	selection	of	the	function	and	2	which	is	a	Opción	much	better	than	the	characteristic	and1	selected	by	the	KL
expansion	technique,	of	course,	in	terms	of	more	classification	According	to	the	confusion	matrix	and	Figure	11,	it	can	be	concluded	that	all	segments	non	-epiles	of	healthy	tissue	were	classified	correctly.	38,	13475	"13481.	It	is	characterized	by	sudden	and	recurring	recurring	which	are	the	result	of	an	excessive	and	syncotric	elogic	discharge	of	a
large	number	of	neurons.	Electroencephalrafãa	portable.	The	precise	of	the	other	techniques	varied	between	85	and	99%.	In	the	practice,	the	spectral	power	density	is	generally	estimated	to	use	the	coefficients	of	Fourier's	unpacking	transformation,	that	is,	the	periodogram	(Welch,	1967)	given	by:	which	is	an	impartial	and	inconsistent	estimator.
The	decomposition	of	four	levels	of	the	EEG	that	corresponds	to	five	subbandantes	of	closing	inter	-s	It	also	represents	approximately	a	dynamic	of	a	very	complex	non	-linear	system	such	as	the	brain,	non	-linear	analysis	based	on	chaos	theory	was	used	to	extract	the	information	that	could	not	be	extracted	before.	He	described	linear	techniques.	Phys
The	segments	of	the	EEG	were	analyzed	at	four	levels,	that	is,	the	discreet	decomposition	of	Wavelet	was	made	on	four	levels	as	presented	in	Figure	5.	In	other	words,	both	characteristics	give	us	an	idea	of	​​complex	complex	and	predictable	is	the	eeg,	which,	that,	that	,,,,,,,,,,,,	is,	what,	that,	that	,,,,,,,,,,,,,,,	,,	that,	are,	what,	that,	that	,,,,,,,,	that,	that	,,,
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