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Abstract

Giventhehardproblem ofconsciousness,therearenobrain
electrophysiologicalcorrelatesofthesubjectiveexperience(thefeltquality
ofrednessortherednessofred,theexperienceofdarkandlight,thequality
ofdepthinavisualfield,thesoundofaclarinet,thesmellofmothball,bodily
sensationsfrom painstoorgasms,mentalimagesthatareconjuredup
internally,thefeltqualityofemotion,theexperienceofastreamofconscious
thought,orthephenomenologyofthought).

However, there are occipital and left temporal brain
electrophysiologicalcorrelatesofthesubjectiveexperience.

Notwithstanding,asanevokedsignal,thechangeinevent-related
brainpotentialphase(frequencyisthechangeinphaseovertime)is
instantaneous,thatis,thefrequencywilltransientlybeinfinite:atransient
peakinfrequency(positiveornegative),ifany,isinstantaneousin
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electroencephalogram averagingorfilteringthattheevent-relatedbrain
potentialsrequiredandtheunderlyingstructureoftheevent-relatedbrain
potentialsinthefrequencydomaincannotbeaccountedfor,forexample,by
theWaveletTransformortheFastFourierTransformanalysis,becausethey
require thatfrequency be derived by convolution ratherthan by
differentiation.

However,asIshow,onesuitablemethod foranalysing the
instantaneouschangeinevent-relatedbrainpotentialphaseandaccounting
foratransientpeakinfrequency(positiveornegative),ifany,inthe
underlyingstructureoftheevent-relatedbrainpotentialsistheEmpirical
ModeDecomposition  with post-processingEnsembleEmpiricalMode
Decomposition.

Keywords:Consciousness;phenomenology;correlates;EmpiricalMode
Decomposition withpostprocessingEnsembleEmpiricalModeDecomposition
(postEEMD);Hilbert-HuangTransform(HHT).

Statementofsignificance

Thestatisticallysignificantcontrastinthevariabilityofintrinsicmode
functions,empiricaldecomposedandpostprocessing[2]from event-related
changes[1],betweenthetwoexperimentscorrelatedwithacontrastinaccessis
fortheinstantaneousamplitudewithinthe3variablespostIMF4SquareMask,
postIMF6SquarePseudo,postIMF4DiamondMask(Oz)(fig.17)andwithinthe2
variablespostIMF7DiamondPseudoandpostIMF7SquarePseudo(T5)(fig.18).

 
Relatedtoinstantaneousfrequency,thestatisticallysignificantcontrastin

thevariabilityofintrinsicmodefunctionsbetweenthetwoexperimentscorrelated
withacontrastinaccessiswithinthe4variablespostIMF5SquarePseudo,
postIMF5SquareMak,postIMF6DiamondPseudoandpostIMF6SquarePseudo
(Oz)(fig.19)andwithinthe4variablespostIMF4SquarePseudo,postIMF5
SquarePseudo,postIMF5DiamondMaskandpostIMF5SquareMask(T5)(fig.20).

 
Thestatisticallysignificantvariabilitybetweenthetwoexperiments

correlatedwithacontrastinphenomenologyisfortheinstantaneousamplitude
withinthe1variablespostIMF7diamo(Oz)(fig.21). 

 
However,nonevariable,empiricallydecomposedandpost-processed[2]
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from T5event-relatedchanges[1],iswithinselectedasimportantforthe
variabilityininstantaneousamplitudebetweenthetwoexperimentscorrelated
withacontrastinphenomenology,asitisselectedasimportantforthevariability
inT5instantaneousfrequency.

Remind thatthetrialsthatarethesameinthesecondblockinboth
experimentsforthesamehighdegreeofvisibility"4"and"5"(theyalso,access)
andforthesamecorrectanswers(stimulus’sdiscriminationdoesn’tcontrastin
correctandincorrectresponsesbetweenthetwoexperiments)aretheisolated
presentationsofsquareordiamondandofmaskorpseudo-mask.

Relatedtoinstantaneousfrequency,thestatisticallysignificantcontrastin
thevariabilityofintrinsicmodefunctionsbetweenthetwoexperimentscorrelated
withacontrastinphenomenologyiswithinthe1variablepostIMF7diamo(Oz)
(fig.22)andwithinthe3variablespostIMF4diamo,postIMF5diamo,postIMF7
squa(T5)(fig.23).

 
Theseintrinsicmodefunctionsexplainthevariabilityoftheoccipitaland

lefttemporalelectricalactivityco-occurringwithacontrastinaccessdistinctly
from thevariabilityoftheoccipitalandlefttemporalelectricalactivityco-
occurringwithacontrastinphenomenology[1]withtheaccuracythat,relatedto
thelefttemporal(T5)electricalactivityco-occurringwith acontrastin
phenomenology,thedistinctelectrophysiologicalsignalisintheinstantaneous
frequencydomainbutnotintheT5instantaneousamplitudedomain.

 

Introduction

Therelevantcomputationtotheeffectoftheoccipitalandlefttemporal

correlatesofthedistinctionbetweenaccessandphenomenology[1] isthe

computationofthehighdegreeofvisibility"4"and"5"assignedbythe

participantsinbothexperimentstothecorrectlyidentifiedstimuli(andwhatthere

aremoreinthesecondexperimentismoreincorrectanswersthaninthefirst

experiment),becausetodistinguish electrophysiologicallytheaccessfrom

phenomenologyweneedthataccessandphenomenologywillbecognitively

consciousnessofsomethingandweneedthataccesswillbethesameforall

participantsinthetwoexperiments[1:337-339].
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Todistinguishelectrophysiologicallytheaccessfromphenomenologywe

needthataccessandphenomenologywillbecognitivelyconsciousnessof

somethingbecause,forinstance,painsarenotintentionalmentalstatesinthe

samesenseinwhichcognitivementalstatesasbeliefsanddoubtsareintentional:

thereisnothinginsensationotherthanbeingfelt.Thatwehaveapainandthen

getthereandlookatittotalkaboutitisalreadyourcognitionatwork,butthis

(cognitive)wayofproceedingdoesnotmakethesensationitselfanintentional

mentalstateinthesamewayaswhenwethinkabouther.Essentialtocognitive

mentalstatesisthattheyareintentionalwithoutthatmark,thatofintentionality,

theywouldn'tbethementalstatesthatinfacttheyare.Butpainisanotherthing:

whatisessentialtothemishowwefeelthem,itistheirphenomenology-for

withoutit,withoutphenomenology,theywouldn'tbethementalstatesthatinfact

theyare.Andatall,mentalstatesaspainsarenotaboutanything,theyarenot

intentional-theydon'trepresentnothing:althoughwemayrepresentthem

cognitivelyinsomeway,thisisnotthemtobeaboutsomething,thisisustalking

aboutthem:thisisnotthemtobecognitions,thisisthemtobesensations.

Thatis,wecomputetheresultsonlyfromthosetrialsthatarethesamein

thesecondblockofthetwoexperiences.

Sayingthatphenomenologyisnotreportableisanotherwaytodefine

phenomenologydistinctlyfromaccessconsciousness,butthatwealreadyknew:

althoughconfusedlywhen,forexample,itisallegedonthebasisofthenon

reportabilitythenonmeasurabilityofphenomenologyandthusallegedlythat

therearenotelectrophysiologicalcorrelatesofphenomenologydifferentfromthe

access.

Whatweknownowiswhataretheseelectrophysiologicalcorrelatesof
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phenomenologydifferentfromtheaccess[1:344-350]:theelectrophysiologically

correlatedwiththedifference(statisticallysignificant)amongthosetrialsthatare

thesameinthesecondblockinbothexperimentsforthesamehighdegreeof

visibility"4"and"5"(theyalso,access).

Thedistinctelectrophysiologicalsignalcorrelatedwiththosetrialsthatare

thesameinthesecondblockinbothexperimentsisphenomenologytobe

measured(thatis,isnonreportabilitytobemeasured):despitethesamehigh

degreeofvisibility"4"and"5"(asdespitethesamecorrectanswers).

Thehighdegreesofvisibilityarethesame"4"and"5"butforthosetrials

thatarethesameinthesecondblockinbothexperiments,thestatisticaldifference

betweenthetwoexperimentsissignificant:becausethephenomenologywas

measureddistinctivelyfrom theaccess(behaviorally,thereismoreincorrect

answersinthefirsttrialofthefirstblockofthesecondexperiment,whichis

distinctfromthefirsttrialofthefirstblockofthefirstexperimentinwhichthe

masksaretobecorrectlyidentifiedbutnotthetargetsasinthecaseofthefirst

blockofthesecondexperiment.Theexperimentaldesignonlydiffersinthefirst

trialofthefirstblock).

Between300and800msec,thenullhypothesisoflatencyvariability

betweenexperimentsIandIIisnotrejected:statistically,thevariabilityofthe

latencydidnotsignificantlydifferbetweentheexperimentsIandII.Howeverthe

nullhypothesisofvariabilityoccipital(Oz)andlefttemporal(T5)amplitude

betweenexperimentsIandIIisrejected,exceptfortheamplitudevariabilityright

temporal(T6)betweenexperimentsIandII:statistically,thevariabilityofOz

amplitudeandT5differsignificantlybetweenexperimentsIandII,althoughthe

variabilityofamplitudeT6betweentheexperiencesIandIIdoesnotdiffer
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significantly(thenullhypothesisoftheamplitudevariabilityT6isaccepted).

Thesecondtrialofthefirstblockandthesecondblock-inwhichthe

stimuliarepresentedinisolation-arethesameinbothexperimentsIandII,thus,

itisexpectedthatthediscriminationofstimulusnotstatisticallysignificant

contrastincorrectandincorrectresponsesbetweenthetwoexperiments[1].

Inisolatedpresentationsoftargets,thereisnostatisticallysignificant

contrastinstimulidiscriminationbetweenthetwoexperimentII[χ(1)=3.492,p=

.062,0cells(.0%)haveexpectedcountlessthan5.Theminimumexpectedcount

is17.47]andexperimentI[χ(1)=3.160,p=.075,0cells(.0%)haveexpected

countlessthan5.Theminimumexpectedcountis20.38],thecontrastinstimuli

discriminationbetweenmorecorrectresponsesinexperimentII(squarecorrect

97.1%,incorrect2.9%;diamondcorrect98.5%,incorrect1.5%)thanin

experimentI(squarecorrect96.7%,incorrect3.3%;diamondcorrect98.1%,

incorrect1.9%)isnotstatisticallysignificant,andso,therearenotadifference

statisticallysignificantbetweencorrectresponsesinexperimentIIthanin

experimentI(theblockinwhichthetargetsarepresentedinisolationisthesame

secondinbothexperimentsIandII).Theaccessdidnotsignificantlychange

betweenexperimentIIandexperimentI;theaccessremainsthesame.[1].

Thedifferencebetweenthetwoexperimentsinmeanrankwithinthe

intervalofdegreesofvisibility"4"and"5"remainsstatisticallysignificantbetween

thetwoexperimentsintargetsisolatedpresentationscorrectlyidentified[H(1)=

336.045,p=0.000),withameanrankof1081.05forexperimentI,andamean

rankof1522.38forexperimentII(Kruskal-WallisTest)].[1].

Targetsisolatedpresentationscorrectlyidentified,becausetodistinguish

electrophysiologicallytheaccessfromphenomenologyweneedthataccessand
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phenomenologywillbecognitivelyconsciousnessofsomethingandweneedthat

accesswillbethesameforallparticipantsinthetwoexperiment.

Notwithstanding,asevokedsignal,thechangeinevent-relatedbrain

potentials(ERPs)phase(frequencyisthechangeinphaseovertime)is

instantaneous,thatis,thefrequencywilltransientlybeinfinite:atransientpeakin

frequency(positiveornegative),ifany,isinstantaneousinelectroencephalogram

(EEG)averagingorfilteringthattheERPsrequiredandtheunderlyingstructureof

theERPsinthefrequencydomaincannotbeaccounted,forexample,bythe

WaveletTransform(WT)ortheFastFourierTransform(FFT)analysis,because

theyrequirethatfrequencyisderivedbyconvolution(frequencyarepre-defined

andconstantovertime)ratherthanbydifferentiation(withoutpredefining

frequencyandaccountedthatfrequencymayvaryovertime).

Participants,Apparatusandstimuli,Procedure,EEGrecording,Behavioral

data

Asin[1].

Twentytwoadultswithnormalvisionorcorrectedtonormal,without

neurologicalorpsychiatrichistory,ignoringcompletelytheexperimentalpurposes.

FiveparticipantswereexcludedduetoexcessiveEEGartefacts(3)or

insufficienttrials(2).

Theexperimentalprotocolwasapprovedbythedoctoralprogrammein

CognitiveScience,UniversityofLisbon.
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Twotypesoftargets:square(1.98cmside)ordiamond(for45°rotationof

thesquare).

Twotypesofmasks:maskorpseudo-mask.

Thewidthofthemaskis3.05cm,anditsinnerwhiteportion(RGB255-255

-255)is8mmwiderthantheblack(RGB0-0-0)targetstimulus.

Thewidthofthepseudo-maskis3.10cm,anditsinnerwhiteportionis

circular(2.63cmindiameter).

Despitethedifferentsizes,thecolourblackstandsinthesamearea,bothin

maskandpseudo-mask,anditsluminanceisidentical.Thiswasexpectedtobe

importanttomakethemasksproducesimilarERPswhenpresentedalone.

Allstimuliarepresentedonagreybackground(RGB173-175-178).

Firsttask:torecognisewhichofthetargets– squareordiamond– is

presented.

Secondtask:toevaluatethevisibilityoftargets.

Theanswersaregivenusingthekeyboardorthemouse.

Inthefirsttask,recognitionoftargets,participantsrespondif"theyseemed

tohaveseensomething"bypressing"8"for"yes"and"9"for"no".Anegative

responsecompletesthetrialandstartsthenext.Anaffirmativeanswerconduces

thesubjectstoascreenofsixteenstimulitosignalwiththemousewhatseems

theyhavebeenidentified.Thepositiononthescreenindicatedbytheparticipant

willberecordedinformaticallyascoordinatesystem<X,Y>.

Inthesecondtask(evaluationofvisibility),weusedaLikertscalefrom"1"

to"5":"notvisibleatall"("1"key),"barelyvisible"("2"key),"visiblebutobscure"

(key"3"),"clearbutnotquitevisible"(key"4")and"perfectlyclearandvisible"

("5"key).
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ExperimentswereheldattheFacultyofPsychologyinaslightlydarkened,

silentroom.Participantswereseatedinarecliningchairat81.28centimetres

distancefromthe50.8centimetresmonitor.

Itisexpectedthattherunningoftheexperimentwilltrainthevolunteer.

ThebeginningofthebehaviouralandEEGrecordingsisunknowntothevolunteer.

TheSuperLabprogrammeforWindowsfrom Cedrus,PC-compatible,

connectedtoaSVGAcolourmonitor,managesthepresentationofstimuli,

randomisestheirsequence(thetrialsineachblock),theexposuretimes,the

recordoftheresponse,andtriggersthetriggertosynchronisewiththesystem

acquisitionofphysiologicalsignals,MP100andEEGamplifiers,programme

AcqKnowledge,bothofBiopac.

ExperimentI.

Eightvolunteers(aged18–46years,M=22.50,SD=9.562,7females).

Thetargetandthemaskswillbepresentedfor17msec.Themask(or

pseudo-mask)appears1msecafterthepresentationofthetarget(inter-stimulus

interval,ISI,theintervalbetweentheterminationofthetargetandtheonsetofthe

mask).TheseISI(1msec)correspondto18msecofstimulus-onsetasynchrony

(SOA,theintervalbetweentheonsetofthetargetandthemask)(roundedvalues).

Answersweresignalledbythemouseonascreenofsixteenstimuli,amongwhich

arethemaskandpseudo-mask.Notethatthesubjectdidnotperformaforced-

choicetask,forexample,readinganyquestioneither‘‘DiamondorSquare?’’or

‘‘SquareorDiamond?’’,evenifcounterbalancedacrossparticipants(contrastwith,

forexample,[3]).

Inthesecondtrial,maskswerepresentedfor17msec,andanswerswere

signalledbythemouseonascreenofsixteenstimuli,amongwhichwerethemask
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andpseudo-mask.

Secondblock.Trial:targetswillbepresentedfor17msec,andanswerswill

besignalledbythemouseonascreenofsixteenstimuli,amongwhicharethe

targets.

ExperimentII.

Ninevolunteers(aged20–26years,M=21.22,SD=2.224,5females).

Thetargetwillbepresentedfor17msec(likeexperimentI),butthemask

(orpseudo-mask)willbepresentedfor167msec(unlikeexperimentI).Notethat

inallexperiments,targetsarealwaysshownfor17msecandareneverreplaced,

forexample,byablankscreenwiththesamedurationof17msec(contrast,for

example,with[4]).

UnlikeexperimentI,thetargetisintercalatedbetweentwopresentationsof

themask/pseudo-mask(each,167msec):oneearlier,paracontrast;theotherafter

thetarget,metacontrast.

Themask(orpseudo-mask)appears0msecbefore(forwardmasking)and

1msecafter(backwardmasking)thepresentationofthetarget(inter-stimulus

interval,ISI,theintervalbetweentheterminationofthetargetandtheonsetofthe

mask).TheseISI(1msec)correspondto18msecstimulus-onsetasynchrony(SOA,

theintervalbetweentheonsetofthetargetandthemask)andto168msec

stimulus-terminationasynchrony(STA,theintervalbetweentheterminationof

thetargetandofthemask)(roundedvalues).

UnlikeexperimentI,theanswerwassignalledbythemouseonascreenof

sixteenstimuli,amongwhichwerethetargets.

Inthesecondtrial,likeexperimentI:maskswerepresentedfor17msec,

andanswersweresignalledbythemouseonascreenofsixteenstimuli,among
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whicharethemaskandpseudo-mask.

Secondblock,likeexperimentI.Trial:targetswillbepresentedfor17msec,

andanswersweresignaledbymouseonscreenofsixteenstimuli,amongwhich

arethetargets.

TheEmpiricalModeDecomposition(EMD)withpostprocessing(Xieetal.

2014)andHilbert-HuangTransform(HHT)

Now,wemovefromthefeaturesoftheERP(suchastheamplitudeand

latencyofpeaks)of[1]towardsthedecompositionofamplitudeandtothe

instantaneousfrequencyresultingfrom thisdecomposition:theinstantaneous

amplitudeandtheinstantaneousfrequencyofevent-relatedchangescorrelated

withacontrastinaccessandwithacontrastinphenomenology.

DespitethefactthattheWaveletortheFourierTransformarethemethods

mostwidelyusedforanalysingthelinear(proportionalityoradditivity)and

stationary(thesignalandthetimeseriesrepresentingithavethesamemeanand

variancethroughout)propertiesoftheEEGsignal,theEEGsignalhasnonlinear

(nonproportionalityornonadditivity)andnonstationary(thesignal'sstatistical

characteristicschangewithtime)properties.

However,onesuitablemethodforanalysingtheinstantaneouschangein

event-relatedbrainpotentials(ERPs)phaseandaccountingforatransientpeakin

frequency(positiveornegative),ifany,intheunderlyingstructureoftheERPsis
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theEmpiricalModeDecomposition(EMD)withpost-processing[2]Ensemble

EmpiricalModeDecomposition(postEEMD).

TheWaveletortheFourierTransformanalysethesignalintime-frequency-

energy(Wavelet)andfrequency-energy(Fourier)domainswithoutdiscrete

featureextraction(Wavelet,withcontinuousfeatureextraction)orwithout

discreteorcontinuousfeatureextraction(Fourier).

However,theHilbert-HuangTransform(HHT)analysesthesignalinthe

time-frequency-energydomainforfeatureextraction.

Forexample,eithertheFourierfunctionsortheEMDfunctionsare

oscillationswithzeromeanderivedfrom thedecompositionofasignal(for

example,ERPs)that,whensummedtogether,reconstitutetheoriginalsignal.

However,whereastheFourierfunctionsarecalledharmonicfunctions,

meaningthattheiramplitudeandfrequencyareconstantovertime,theEMD

functionsarecalledIntrinsicModeFunctions(IMFs),meaningthattheiramplitude

andfrequencymayvaryovertime.

OncetheIntrinsicModeFunctionshavebeenextractedandpost-processed

[2],theHilbert-HuangTransformcanbeusedtodisplaytheunderlyingstructure

intheamplitudeandfrequencydomainofthegrandaverageoccipitalandleft

temporalelectricalactivitycharacterisedin[1].

Theseinsightsmayprovetobeausefulguideinhelpingusmovefroma

focusonthefeaturesoftheERP,suchastheamplitudeandlatencyofpeaks[1],

towardsastudyoftheamplitude,instantaneousfrequency,andenergystructure

ofevent-relatedchangesovertimeintheEEG.

GiventheEEGrecordingin[1]withadurationof1150msec,definedas150

msecbeforethestimulus(baseline)and1000msecafteritsoccurrence,thereare
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16ERPscorrelatedwithcombinedtarget-maskpresentationsandwithisolated

presentationsofsquareordiamondandofmaskorpseudo-mask:8foreachofthe

channels,occipitalandlefttemporal.

TheEmpiricalModeDecomposition(EMD)withpost-processing[2]

resultedin56occipitaland56lefttemporalvariables(7postIMFsbyeachofthe8

ERPs)inamplitudedomainandresultedin56occipitaland56lefttemporal

variablesinfrequencydomainwith460observationseach:230observations(the

EEGrecordsdurationof1150msec)byeachoftwoexperiments.Intheenergy

domain,theresultis8occipitaland8lefttemporalvariables(ERPs)with14

observationseach(7postIMFsbyeachofthetwoexperiments).

Calculatedthevarianceinflationfactor(VIF)

Toevaluatethepresumedexcessivecorrelationamongvariables(i.e.,

colinearity),wecalculatedthevarianceinflationfactor(VIF)foreachvariableby

vif_fun.r[5].

IftheVIFcalculatedforeachvariableismorethan10(valuesintherange

of5-10arecommonlyusedasthresholds),colinearityisstronglysuggestedand

thevariableisremoved.

Thiscalculationsreducethe56variablesto32inoccipitalamplitude

domain,reducethe56variablesto28inlefttemporalamplitudedomain,reduce

the56variablesto51inoccipitalfrequencydomainandreducethe56variablesto

51inlefttemporalfrequencydomain.Inenergydomain,thecalculatedvariance

inflationfactor(VIF)removed4variablesexcessivecorrelated.
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Figures1-2showtheunderlyingstructureintheamplitudedomainofthe

grandaverageoccipitalandlefttemporalelectricalactivitycorrelatedwitha

contrastinaccess(characterizedin[1:340-344]),afterthecalculatedvariance

inflation factor(VIF)removed respectively11 (Ozcombined target-mask

presentations)and 14 (T5 combined target-maskpresentations)variables

excessivecorrelated.The11Ozcombinedtarget-maskvariablesthatare

excessivelycorrelatedarepostIMF4(SquarePseudo,DiamondPseudo),postIMF5

(SquareMask, SquarePseudo), postIMF 6 (SquareMask, DiamondMask,

DiamondPseudo),andpostIMF7(SquareMask,SquarePseudo,DiamondMask,

DiamondPseudo).The14T5combinedtarget-maskvariablesthatareexcessively

correlatedarepostIMF3(SquareMask,DiamondMask),postIMF4(SquereMask,

DiamondMask,DiamondPseudo), postIMF5 (SquareMask, SquarePseudo,

DiamondMask,DiamondPseudo),postIMF 6 (SquareMask,SquarePseudo,

DiamondMask,DiamondPseudo)andpostIMF7(DiamondMask).
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Fig.1.Relatedtocombinedtarget-maskpresentations,theunderlyinghilbert

structureintheamplitudedomainofthegrandaverageoccipital(Oz)electrical

activitycorrelatedwithacontrastinaccess(characterizedin[1:340-344]),after

thecalculatedvarianceinflationfactor(VIF)removed11variablesexcessive

correlated.
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Fig.2.Relatedtocombinedtarget-maskpresentations,theunderlyinghilbert

structureintheamplitudedomainofthegrandaveragelefttemporal(T5)

electricalactivitycorrelatedwithacontrastinaccess(characterizedin[1:340-

344]),afterthecalculatedvarianceinflationfactor(VIF)removed14variables

excessivecorrelated.

Figures3-6showtheunderlyingstructureintheamplitudedomainofthe

grandaverageoccipitalandlefttemporalelectricalactivitycorrelatedwitha

contrastinphenomenology(characterizedin[1:344-350]),afterthecalculated

varianceinflationfactor(VIF)removedrespectively4(Ozsqua),4(Ozdiamo),3

(T5squa),and5(T5diamo)variablesthatareexcessivelycorrelated.The4Ozsqua
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isolatedtargetvariablesthatareexcessivelycorrelatedarepostIMF4,5,6,and7.

The4Ozdiamoisolatedtargetvariablesthatareexcessivelycorrelatedare

postIMF3,4,5,and6.The3T5squaisolatedtargetvariablesthatareexcessively

correlatedarepostIMF4,5,and7.The5T5diamoisolatedtargetvariablesthatare

excessivelycorrelatedarepostIMF3,4,5,6,and7.

Fig.3.Relatedtoisolatedsquarepresentations,theunderlyinghilbertstructurein

theamplitudedomainofthegrandaverageoccipital(Oz)electricalactivity

correlatedwithacontrastinphenomenology(characterizedin[1:344-350]),after

thecalculatedvarianceinflationfactor(VIF)removed4variablesexcessive

correlated.
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Fig.4.Relatedtoisolateddiamondpresentations,theunderlyinghilbertstructure

intheamplitudedomainofthegrandaverageoccipital(Oz)electricalactivity

correlatedwithacontrastinphenomenology(characterizedin[1:344-350]),after

thecalculatedvarianceinflationfactor(VIF)removed4variablesexcessive

correlated.

Fig.5.Relatedtoisolatedsquarepresentations,theunderlyinghilbertstructurein

theamplitudedomainofthegrandaveragelefttemporal(T5)electricalactivity

correlatedwithacontrastinphenomenology(characterizedin[1:344-350]),after

thecalculatedvarianceinflationfactor(VIF)removed3variablesexcessive

correlated.
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Fig.6.Relatedtoisolateddiamondpresentations,theunderlyinghilbertstructure

intheamplitudedomainofthegrandaveragelefttemporal(T5)electricalactivity

correlatedwithacontrastinphenomenology(characterizedin[1:344-350]),after

thecalculatedvarianceinflationfactor(VIF)removed5variablesexcessive

correlated.

Figures7-8showtheunderlyingstructureinthefrequencydomainofthe

grandaverageoccipitalandlefttemporalelectricalactivitycorrelatedwitha

contrastinaccess(characterizedin[1:340-344]),afterthecalculatedvariance

inflation factor(VIF)removed respectively 4 (Ozcombined target-mask

presentations)and4(T5combinedtarget-maskpresentations)variablesthatare
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excessivelycorrelated.The4Ozcombinedtarget-mask variablesthatare

excessivelycorrelatedarepostIMF7(SquareMask,SquareMask,DiamondMask

andDiamondPseudo).The4T5combinedtarget-mask variablesthatare

excessivelycorrelatedarepostIMF6(SquareMask),postIMF7(SquareMask),

postIMF7(DiamondMaskandDiamondPseudo).

Fig.7.Relatedtocombinedtarget-maskpresentations,theunderlyinghilbert

structureinthefrequencydomainofthegrandaverageoccipital(Oz)electrical

activitycorrelatedwithacontrastinaccess(characterizedin[1:340-344]),after

thecalculatedvarianceinflationfactor(VIF)removed4variablesexcessive

correlated.
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Fig.8.Relatedtocombinedtarget-maskpresentations,theunderlyinghilbert

structureinthefrequencydomainofthegrandaveragelefttemporal(T5)

electricalactivitycorrelatedwithacontrastinaccess(characterizedin[1:340-

344]),afterthecalculatedvarianceinflationfactor(VIF)removed4variables

excessivecorrelated.

Figures9-12showtheunderlyingstructureinthefrequencydomainofthe

grandaverageoccipitalandlefttemporalelectricalactivitycorrelatedwitha

contrastinphenomenology(characterizedin[1:344-350]),afterthecalculated

varianceinflationfactor(VIF)removed1(postIMF6T5squa)variablethatwas

excessivelycorrelated:noneOzSquare,Ozdiamo,orT5diamovariablesare
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removedbecauseneithervariableisexcessivelycorrelated.

Fig.9.Relatedtoisolatedsquarepresentations,theunderlyinghilbertstructurein

thefrequencydomainofthegrandaverageoccipital(Oz)electricalactivity

correlatedwithacontrastinphenomenology(characterizedin[1:344-350]),after

thecalculatedvarianceinflationfactor(VIF):nonevariableisremovedbecause

neithervariableisexcessivecorrelated.
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Fig.10.Relatedtoisolateddiamondpresentations,theunderlyinghilbert
structureinthefrequencydomainofthegrandaverageoccipital(Oz)electrical
activitycorrelatedwithacontrastinphenomenology(characterizedin[1:344-
350]),afterthecalculatedvarianceinflationfactor(VIF):nonevariableisremoved
becauseneithervariableisexcessivecorrelated.
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Fig.11.Relatedtoisolatedsquarepresentations,theunderlyinghilbertstructure

inthefrequencydomainofthegrandaveragelefttemporal(T5)electricalactivity

correlatedwithacontrastinphenomenology(characterizedin[1:344-350]),after

thecalculatedvarianceinflationfactor(VIF)removed1variableexcessive

correlated.
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Fig.12.Relatedtoisolateddiamondpresentations,theunderlyinghilbert

structureinthefrequencydomainofthegrandaveragelefttemporal(T5)

electricalactivitycorrelatedwithacontrastinphenomenology(characterizedin[1:

344-350]),afterthecalculatedvarianceinflationfactor(VIF):nonevariableis

removedbecauseneithervariableisexcessivecorrelated.

Partialleastsquaresregression(PLSR):theminimalrootmeansquared

errorofprediction(RMSEP)
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Ifweset59astheseed,thepartialleastsquaresregression(PLSR) [6],[7],

[8]),cross-validatedusing10random segments,returnedthepostIMF3

(combinexpOzDiamondPseudo)astheminimalrootmeansquarederrorof

prediction(RMSEP)forOzinstantaneousamplitude(23variables)andthe

postIMF2(combinexpT5DiamondPseudo)astheminimalrootmeansquared

errorofprediction(RMSEP)forT5instantaneousamplitude(19variables).

TheminimalpostIMFthatleasterroneouslyexplainsthevariability

betweenthetwoexperimentsinOzinstantaneousamplitudeispredictablythe

postIMF3combinedDiamondPseudo.Thatis,theminimalpostIMFinstantaneous

amplitudeassociated(withlesserrorofprediction)withthevariabilitybetween

thetwoexperimentsinOzinstantaneousamplitudeis,afterpartialleastsquares

regressionvalidation,postIMF3combinedDiamondPseudo.ThepostIMF3

combinedDiamondPseudoistheOzinstantaneousamplitudeminimalvaluethat

wecanusetomeasurewithlesserrorofpredictionthepropagationofthe

remainingOzinstantaneousamplitudevaluesaroundthevariabilitybetweenthe

twoexperiments.(Fig.13.)
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Fig.13.ThepostIMF3combinedDiamondPseudoistheOzinstantaneous

amplitudeminimalvaluethatwecanusetomeasurewithlesserrorofprediction

thepropagationoftheremainingOzinstantaneousamplitudevaluesaroundthe

variabilitybetweenthetwoexperiments.

Anindependent-samplet-testwasconductedtocomparepostIMF3

combinedDiamondPseudo(Ozp3cDP)betweenthetwoexperimentsinOz

instantaneousamplitude.Equalvariancesnotassumed,therewasasignificant

differenceinthepostIMF3combinedDiamondPseudoOzinstantaneous

amplitudeforexperimentII(M=250.08,SD=221.24)andexperimentI(M=141.85,

SD=116.99),t(347.796)=6.559,p<0.001,95%CI[75.78,140.69],g[95%CI]=
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0.61[0.42,0.8].TheCommonLanguageEffectSize(CLES)indicatesthatthe

chancethatforarandomlyselectedpairofOzp3cDPinstantaneousamplitude

values,theOzp3cDPinstantaneousamplitudevaluesfromexperimentIIarehigher

thantheOzp3cDPinstantaneousamplitudevaluesfromexperimentIis66.7%[9].

TheminimalpostIMFthatleasterroneouslyexplainsthevariability

betweenthetwoexperimentsinT5instantaneousamplitudeispredictablythe

postIMF2combinedDiamondPseudo.Thatis,theminimalpostIMFinstantaneous

amplitudeassociated(withlesserrorofprediction)withthevariabilitybetween

thetwoexperimentsinT5instantaneousamplitudeis,afterpartialleastsquares

regressionvalidation,postIMF2combinedDiamondPseudo.ThepostIMF2

combinedDiamondPseudoistheT5instantaneousamplitudeminimalvaluethat

wecanusetomeasurewithlesserrorofpredictionthepropagationofthe

remainingT5instantaneousamplitudevaluesaroundthevariabilitybetweenthe

twoexperiments.(Fig.14.)
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Fig.14.ThepostIMF2combinedDiamondPseudoistheT5instantaneous

amplitudeminimalvaluethatwecanusetomeasurewithlesserrorofprediction

thepropagationoftheremainingT5instantaneousamplitudevaluesaroundthe

variabilitybetweenthetwoexperiments.

Anindependent-samplet-testwasconductedtocomparepostIMF2

combinedDiamondPseudo(T5p2cDP)betweenthetwoexperimentsinT5

instantaneousamplitude.Equalvariancesnotassumed,therewasasignificant

differenceinthepostIMF2combinedDiamondPseudoT5instantaneous

amplitudeforexperimentII(M=231.50SD=193.05)andexperimentI(M=148.88,

SD=116.23),t(375,748)=5,561,p<0.001,95%CI[53.40,111.84],g[95%CI]=
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0.52[0.33,0.7].TheCommonLanguageEffectSize(CLES)indicatesthatthe

chancethatforarandomlyselectedpairofT5p2cDPinstantaneousamplitude

values,theT5p2cDPinstantaneousamplitudevaluesfromexperimentIIarehigher

thantheT5p2cDPinstantaneousamplitudevaluesfromexperimentIis64.28%[9].

Ifweset59astheseed,thepartialleastsquaresregression(PLSR),cross-

validatedusing10randomsegments,returnedthepostIMF 1(OzMask)asthe

minimalrootmeansquarederrorofprediction(RMSEP)forOzinstantaneous

frequency(40variables)andthepostIMF5(T5Mask)astheminimalrootmean

squarederrorofprediction(RMSEP)forT5instantaneousfrequency(43

variables).

TheminimalpostIMFthatleasterroneouslyexplainsthevariability

betweenthetwoexperimentsinOzinstantaneousfrequencyispredictablythe

postIMF1Mask.Thatis,theminimalpostIMFinstantaneousfrequencyassociated

(withlesserrorofprediction)withthevariabilitybetweenthetwoexperimentsin

Ozinstantaneousfrequencyis,afterpartialleastsquaresregressionvalidation,

postIMF1Mask.ThepostIMF1MaskistheOzinstantaneousfrequencyminimal

valuethatwecanusetomeasurewithlesserrorofpredictionthepropagationof

theremainingOzinstantaneousfrequencyvaluesaroundthevariabilitybetween

thetwoexperiments.(Fig.15.)
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Fig.15.ThepostIMF1MaskistheOzinstantaneousfrequencyminimalvaluethat

wecanusetomeasurewithlesserrorofpredictionthepropagationofthe

remainingOzinstantaneousfrequencyvaluesaroundthevariabilitybetweenthe

twoexperiments.

Anindependent-samplet-testwasconductedtocomparepostIMF1Mask

(Ozp1M)betweenthetwoexperimentsinOzinstantaneousfrequency.Equal

variancesnotassumed,therewasasignificantdifferenceinthepostIMF1MaskOz

instantaneousfrequencyforexperimentII(M=0.29,SD=0.14)andexperimentI

(M=0.23,SD=0.15),t(457.061)=4.737,p<0.001,95%CI[0.03,0.09],g[95%CI]

=0.44[0.26,0.63].TheCommonLanguageEffectSize(CLES)indicatesthatthe
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chancethatforarandomlyselectedpairofOzp1Minstantaneousfrequencyvalues,

theOzp1MinstantaneousfrequencyvaluesfromexperimentIIarehigherthanthe

Ozp1MinstantaneousfrequencyvaluesfromexperimentIis62.24%[9].

TheminimalpostIMFthatleasterroneouslyexplainsthevariability

betweenthetwoexperimentsinT5instantaneousfrequencyispredictablythe

postIMF5Mask.Thatis,theminimalpostIMFinstantaneousfrequencyassociated

(withlesserrorofprediction)withthevariabilitybetweenthetwoexperimentsin

T5instantaneousfrequencyis,afterpartialleastsquaresregressionvalidation,

postIMF5Mask.ThepostIMF5MaskistheT5instantaneousfrequencyminimal

valuethatwecanusetomeasurewithlesserrorofpredictionthepropagationof

theremainingT5instantaneousfrequencyvaluesaroundthevariabilitybetween

thetwoexperiments.(Fig.16.)
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Fig.16.ThepostIMF5MaskistheT5instantaneousfrequencyminimalvaluethat

wecanusetomeasurewithlesserrorofpredictionthepropagationofthe

remainingT5instantaneousfrequencyvaluesaroundthevariabilitybetweenthe

twoexperiments.

Anindependent-samplet-testwasconductedtocomparepostIMF5Mask

(T5p5M)betweenthetwoexperimentsinT5instantaneousfrequency.Equal

variancesnotassumed,therewasasignificantdifferenceinthepostIMF5MaskT5

instantaneousfrequencyforexperimentI(M=0.017,SD=0.007)andexperimentII

(M=0.0129,SD=0.0046),t(440.573)=9.011p<0.001, 95%CI[0.0034,0.0053],g

[95%CI]=0.84[0.65,1.03].TheCommonLanguageEffectSize(CLES)indicates

thatthechancethatforarandomlyselectedpairofT5p5M instantaneous

frequencyvalues,theT5p5MinstantaneousfrequencyvaluesfromexperimentI

arehigherthantheT5p5MinstantaneousfrequencyvaluesfromexperimentIIis

72.35%[9].

Thecalculatedminimalvaluethatwecanusetomeasurewithlesserrorof

predictionthepropagationoftheremainingvaluesaroundthevariabilitybetween

thetwoexperimentsreducedthenumberofvariablesininstantaneousamplitude

from32(of56,aftervarianceinflationfactorcalculations)to23(Oz)andfrom28

(of56,aftervarianceinflationfactorcalculations)to19(T5)andreducedthe

numberofvariablesininstantaneousfrequencyfrom51(of56,aftervariance

inflationfactorcalculations)to40(Oz)andfrom51(of56,aftervarianceinflation

factorcalculations)to43(T5).

Notwithstanding,whatvariablesareimportantforthevariabilitybetween
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thetwoexperimentsremainedtobeassessed.

Partialleastsquaresregression(PLSR):significancemultivariatecorrelation

(sMC)statistic

Giventhecalculatedminimalvaluethatwecanusetomeasurewithless

errorofprediction(namely,23variablesinOzinstantaneousamplitude,19

variablesinT5instantaneousamplitude,40variablesinOzinstantaneous

frequency,and43variablesinT5instantaneousfrequency),thepropagationofthe

remainingvaluesaroundthevariabilitybetweenthetwoexperiments,which

variablesareimportantforthevariabilitybetweenthetwoexperiments,is

assessedbythesignificancemultivariatecorrelation(sMC)statistic([10]and,e.g.,

[11])ofthepartialleastsquaresregression(PLSR)results(figs.13-16),cross-

validatedusing10randomsegments(setting59astheseed).

Inotherwords,whichvariablesareimportantforthevariabilitybetween

thetwoexperimentsareassessedbycomparingtheratiosbetweenthevariable-

wiseMeanSquaredErrors(MSE)andthemeansquaredofitsresidualstoanF-test

with1andN-2degreesoffreedom(thecut-offisbasedontheF-test,because

appearedthatthecut-offbasedonthemeanwasinfluencingnegativelythe

predictions):thevariablesthatexceedtheF-testthresholdareselected.

Ifweset59astheseed,thesignificancemultivariatecorrelation(sMC)
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statistic,withacorrectionof1storderautocorrelationintheresiduals,"out-of-

bag"(OOB)validation,andwith1000cross-validationbootstrapsamples,selected

thefollowingvariablesasimportantforthevariabilitybetweenthetwo

experimentsinOzandT5instantaneousamplitudeandinOzandT5instantaneous

frequency.

RelatedtoOzinstantaneousamplitude,the4variablespostIMF6

SquarePseudo,postIMF7diamo,postIMF4SquareMask,postIMF4DiamondMask,

empiricallydecomposedandpost-processed[2]fromOzevent-relatedchanges[1],

areselectedasimportantforthevariabilitybetweenthetwoexperimentsin

instantaneousamplitude.

RelatedtoT5instantaneousamplitude,the2variablespostIMF7

DiamondPseudoandpostIMF7SquarePseudo,empiricallydecomposedandpost-

processed[2]fromT5event-relatedchanges[1],areselectedasimportantforthe

variabilitybetweenthetwoexperimentsininstantaneousamplitude.

Related toOzinstantaneousfrequency,the6 variablespostIMF7

Pseudomask,postIMF6SquarePseudo,postIMF5SquarePseudo,postIMF5

SquareMask,postIMF6DiamondPseudo,andpostIMF7diamo,empirically

decomposedandpost-processed[2]from Ozevent-relatedchanges[1],are

selectedasimportantforthevariabilitybetweenthetwoexperimentsin

instantaneousfrequency.

RelatedtoT5instantaneousfrequency,the8variablespostIMF7squa,

postIMF7Mask,postIMF5SquarePseudo,postIMF5diamo,postIMF5

SquareMask,postIMF 4 diamo,postIMF 4 SquarePseudo,and postIMF 5

DiamondMask,empiricallydecomposedandpost-processed[2]fromT5event-

relatedchanges[1],areselectedasimportantforthevariabilitybetweenthetwo
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experimentsininstantaneousfrequency.

Therepeatedmeasuresanalysisofvariance(ANOVA)withtheexperimentI

andexperimentII[1]asabetween-subjectsfactorsandthepostIMFvariables

selectedasimportantbysignificancemultivariatecorrelation(sMC)statisticasa

within-subjectfactors gave the following significant(Greenhouse-Geisser

correctionforviolationsofthesphericity)resultsforOzinstantaneousamplitude

[F(1.197,548.082)=146.612,p<0.001,ηp²=0.24249,90%CI[0.96,1.29],ηG²=

0.14940]andforT5instantaneousamplitude[F(1,458)=3710.346,p<0.001,ηp²

=0.89012,90% CI[5.33,6.02],ηG²=0.51299].ForOzandT5instantaneous

frequencies,therepeatedmeasuresanalysisofvariance(ANOVA)resultsare

respectively[F(3.111,1424.755)=73.586,p<0.001,ηp²=0.13843,90%CI[0.64,

0.96],ηG²=0.08082](Oz)and[F(2.493,1141.681)=441.582,p<0.001,ηp²=

0.49087,90%CI[1.77,2.14],ηG²=0.42934](T5)[12].

Thestatisticallysignificantcontrastinthevariabilityofintrinsicmode

functions,empiricaldecomposedandpostprocessing[2]from event-related

changes[1],betweenthetwoexperimentscorrelatedwithacontrastinaccessis

fortheinstantaneousamplitudewithinthe3variablespostIMF4SquareMask,

postIMF6SquarePseudo,postIMF4DiamondMask(Oz)(fig.17)andwithinthe2

variablespostIMF7DiamondPseudoandpostIMF7SquarePseudo(T5)(fig.18).
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Fig.17.Thestatisticallysignificantcontrastinthevariabilityofintrinsicmode

functionsbetweenthetwoexperimentscorrelatedwithacontrastinaccessisfor

theinstantaneousamplitudewithinthe3variablespostIMF4SquareMask,

postIMF6SquarePseudo,postIMF4DiamondMask(Oz).
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Fig.18.Thestatisticallysignificantcontrastinthevariabilityofintrinsicmode

functionsbetweenthetwoexperimentscorrelatedwithacontrastinaccessisfor

theinstantaneousamplitudewithinthe2variablespostIMF7DiamondPseudoand

postIMF7SquarePseudo(T5).

Relatedtoinstantaneousfrequency,thestatisticallysignificantcontrastin

thevariabilityofintrinsicmodefunctionsbetweenthetwoexperimentscorrelated

withacontrastinaccessiswithinthe4variablespostIMF5SquarePseudo,

postIMF5SquareMak,postIMF6DiamondPseudoandpostIMF6SquarePseudo

(Oz)(fig.19)andwithinthe4variablespostIMF4SquarePseudo,postIMF5

SquarePseudo,postIMF5DiamondMaskandpostIMF5SquareMask(T5)(fig.20).
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Fig.19.Thestatisticallysignificantcontrastinthevariabilityofintrinsicmode

functionsbetweenthetwoexperimentscorrelatedwithacontrastinaccessisfor

instantaneousfrequencywithinthe4variablespostIMF5SquarePseudo,postIMF

5SquareMak,postIMF6DiamondPseudoandpostIMF6SquarePseudo(Oz).
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Fig.20.Thestatisticallysignificantcontrastinthevariabilityofintrinsicmode

functionsbetweenthetwoexperimentscorrelatedwithacontrastinaccessisfor

instantaneousfrequencywithinthe4variablespostIMF4SquarePseudo,postIMF

5SquarePseudo,postIMF5DiamondMaskandpostIMF5SquareMask(T5).

Thestatisticallysignificantvariabilitybetweenthetwoexperiments

correlatedwithacontrastinphenomenologyisfortheinstantaneousamplitude

withinthe1variablespostIMF7diamo(Oz)(fig.21).
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Fig.21.Thestatisticallysignificantvariabilitybetweenthetwoexperiments

correlatedwithacontrastinphenomenologyisfortheinstantaneousamplitude

withinthe1variablespostIMF7diamo(Oz).

However,nonevariable,empiricallydecomposedandpost-processed[2]

from T5event-relatedchanges[1],iswithinselectedasimportantforthe

variabilityininstantaneousamplitudebetweenthetwoexperimentscorrelated

withacontrastinphenomenology,asitisselectedasimportantforthevariability

inT5instantaneousfrequency(belowafterthenextparagraph,the2ndnext

paragraph).

Remind thatthetrialsthatarethesameinthesecondblockinboth
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experimentsforthesamehighdegreeofvisibility"4"and"5"(theyalso,access)

andforthesamecorrectanswers(stimulus’sdiscriminationdoesn’tcontrastin

correctandincorrectresponsesbetweenthetwoexperiments)aretheisolated

presentationsofsquareordiamondandofmaskorpseudo-mask.

Relatedtoinstantaneousfrequency,thestatisticallysignificantcontrastin

thevariabilityofintrinsicmodefunctionsbetweenthetwoexperimentscorrelated

withacontrastinphenomenologyiswithinthe1variablepostIMF7diamo(Oz)

(fig.22)andwithinthe3variablespostIMF4diamo,postIMF5diamo,postIMF7

squa(T5)(fig.23).

Fig.22.Thestatisticallysignificantvariabilitybetweenthetwoexperiments

correlatedwithacontrastinphenomenologyisfortheinstantaneousfrequency

withinthe1variablespostIMF7diamo(Oz).
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Fig.23.Thestatisticallysignificantvariabilitybetweenthetwoexperiments

correlatedwithacontrastinphenomenologyisfortheinstantaneousfrequency

withinthe3variablespostIMF4diamo,postIMF5diamo,postIMF7squa(T5).

Theseintrinsicmodefunctionsexplainthevariabilityoftheoccipitaland

lefttemporalelectricalactivityco-occurringwithacontrastinaccessdistinctly

from thevariabilityoftheoccipitalandlefttemporalelectricalactivityco-

occurringwithacontrastinphenomenology[1]withtheaccuracythat,relatedto

thelefttemporal(T5)electricalactivityco-occurringwith acontrastin

phenomenology,thedistinctelectrophysiologicalsignalisintheinstantaneous
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frequencydomainbutdon’tinT5instantaneousamplitudedomain.

Listofabbreviations

ANOVA,therepeatedmeasuresanalysisofvariance.

EEG,electroencephalogram.

EMD,EmpiricalModeDecomposition.

ERPs,event-relatedbrainpotentials.

FFT,FourierTransform.

HHT,Hilbert-HuangTransform.

IMFs,IntrinsicModeFunctions.

ISI,inter-stimulusinterval(theintervalbetweentheterminationofthetargetand

theonsetofthemask).

MSE,MeanSquaredErrors.

OOB,"out-of-bag"validation,andwith1000cross-validationbootstrapsamples(in

thecurrentoriginalresearchreport),amethodofmeasuringthepredictionerror

ofrandomforests,boosteddecisiontrees,andothermachinelearningmodels

utilising bootstrap aggregation (bagging).Bagging usessubsampling with

replacementtocreatetrainingsamplesforthemodeltolearnfrom."Out-of-bag"

erroristhemeanpredictionerroroneachtrainingsamplexi,usingonlythetrees

thatdidnothavexi intheirbootstrapsample.
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Oz,theoccipitallobeisoneofthefourmajorlobesofthecerebralcortexinthe

brainsofmammals.Thenamederivesfromitspositionatthebackofthehead,

fromtheLatinob,behind,andcaput,thehead.Theoccipitallobeisdividedinto

severalfunctionalvisualareas.Eachvisualareacontainsafullmapofthevisual

world.Althoughtherearenoanatomicalmarkersdistinguishingtheseareas

(exceptfortheprominentstriationsinthestriatecortex),physiologistshaveused

electroderecordingstodividethecortexintodifferentfunctionalregions.

Thefirstfunctionalareaistheprimaryvisualcortex.Itcontainsalow-level

descriptionofthelocalorientation,spatialfrequency,andcolourpropertieswithin

smallreceptivefields.Theprimaryvisualcortexprojectstotheoccipitalareasof

theventralstream(visualareaV2andvisualareaV4)andtheoccipitalareasofthe

dorsalstream—visualareaV3,visualareaMT(V5),andthedorsomedialarea

(DM).Theoccipitallobetransmitsvisualinformationtothetemporallobes,which

aidingivingmeaningtovisualinformation,storingmemories,andrespondingto

externalstimuliintheworld.

PLSR,Partialleastsquaresregression.

postEEMD,EmpiricalModeDecomposition withpost-processingEnsemble

EmpiricalModeDecomposition.

sMC,significancemultivariatecorrelationstatistic.

SOA,theintervalbetweentheonsetofthetargetandthemask.

STA,theintervalbetweentheterminationsofthetargetandofthemask.

T5,thelefttemporallobe,whichistypicallydescribeddejureasthemost

dominantin people,isassociated with understandinglanguage,learning,

memorizing,formingspeech,andrememberingverbalinformation.

T6,therighttemporallobe,whichistypicallydescribeddejureastheleast
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dominantinpeople,isassociatedwithlearningandmemorisingnon-verbal

information(e.g.,drawingsandmusic),recognisinginformation,anddetermining

facialexpressions.

RMSEP,theminimalrootmeansquarederrorofprediction.

VIF,varianceinflationfactor.

WT,WaveletTransform.
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