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ABSTRACT

Electroencephalogram(EEG)signalsareprogressivelygrowingdatawidelyknownasbiomedical
bigdata,whichisappliedinbiomedicalandhealthcareresearch.Themeasurementandprocessingof
EEGsignalresultintheprobabilityofsignalcontaminationthroughartifactswhichcanobstructthe
importantfeaturesandinformationqualityexistinginthesignal.Todiagnosethehumanneurological
diseaseslikeepilepsy,tumors,andproblemsassociatedwithtrauma,theseartifactsmustbeproperly
prunedassuringthatthereisnolossofthemainattributesofEEGsignals.Inthispaper,thelatest
andupdatedinformationintermsofimportantkeyfeaturesarearrangedandtabulatedextensively
byconsideringthe60publishedtechnicalresearchpapersbasedonEEGartifactremovalmethod.
Moreover,thepaperisareviewvisionabouttheworksintheareaofEEGappliedtohealthcareand
summarizesthechallenges,researchgaps,andopportunitiestoimprovetheEEGbigdataartifacts
removalmoreprecisely.
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1. INTROdUCTION

TheBigDatabiologicalprocesseshaveverycomplexprocedures,whichimplyneuralaswellas
hormonalstimuliandresponses.Thesebiomedicalsignalsgenerallyrepresentacollectiveelectrical
signalattainedfromanyorgan,signifyingaphysicalvariableofinterest.Tostoreandhandlethese
BigDatadifferenttechnologiesarefrequentlyappliedinthebiomedicalandhealth-carefield(Luo
&Zhao,2016)tofacilitatehealth-careactivities.Theenergymanagementforreal-timeBigDatais
acriticalissue.Thus,energyandperformancetrade-offinresourceoptimizedmodeldesignforBig
Dataisdiscussedin(E.Baccarelli&Stefa,2016).
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TheBiomedicalBigDatacoverawiderangeofthefollowingsignal:electrooculogram(EOG),
electroneurogram(ENG),electrogastrogram(EGG),phonocardiogram(PCG),carotidpulse(CP),
vibromyogram(VMG), vibroarthogram(VAG), electrocardiogram (ECG), electroencephalogram
(EEG),andelectromyography(EMG).However,mostwidelyusedbiomedicalsignalsinhealthcare
applicationsareECG,EEG,EMG,andEOG(Jiang&Lin,2007),(Mowla&Paramesran,2015).

TheEEGsignalisabletotrackchangeswithinmillisecondtime-span,andisagoodtoolfor
analyzingbrainactivity(Urigüen&Zapirain,2015).Moreover,thisEEGsignalispreferredtoother
signals.CertainphysiologicalsignalsuchasSETtrackschangesinthebloodcirculationandpositron
emission(PET)measuresthechangeinmetabolismwhichisindirectindicatorsofelectricalactivity
belongingtothebrain,whileEEGspecificallyteststheelectricalactivityofthebrain.Thissoftware
willassistinpre-processing(Roy&Shukla,2019),(Bigdely&Robbins,2016)oftheEEGdatato
enabledatasharing,archiving,large-scalemachinelearning/dataminingand(meta-)analysis.

Usually,EEGSignalscanbeclassifiedbasedontheirfrequency,amplitudeandshape.Themost
commonclassificationisbasedonthefrequencyofEEGsignals(i.e.alpha,beta,theta,anddelta)
(Chen&Householder,2018).Figure1showsthebrainrhythmsarrangedaccordingtoincreased
frequencies.Thebrainwaveswiththeirfrequencybandandthecorrespondingbrainactivitiesare
revealedinTable1.

Table 1. Electroencephalography (EEG) Signal Frequency Bands.

Name Frequency Band (Hz) Predominantly Brain Activity

Delta 0.5to4 Sleeping

Theta 4to8 Dreaming,Meditation

Alpha 8to13 Relaxation

Beta 13to36 Alert/Working
ProblemSolving

Gamma 36to100 MultisensorysemanticmatchingPerceptualfunction

Figure 1. Fundamental EEG Bands classification. (http://www.yalescientific.org/2013/12/the-brink-of-death-a-new-perspective/)
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