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TraditionaltMatchingtPursuit

Thet waveformst selectedt byt matchingt pursuitt aret adaptivelyt matchedt tot thet
localt signalt patterns–t Thist kindt oft analysist ist especiallyt suitablet fort
characterizingt transientst appearingt randomlyt int thet signal0t sucht ast sleept
spindles0tK8complexes0tepileptictspikestandthightfrequencytoscillationstdHFOs2–
Fortexample0tthettime8frequencytmaptoftantepileptictsignaltcantbetdrawntwithtat
bettert resolutiont thant thet Fouriert Transformt andt thet wavelett transform–t Int
addition0tthetparameterstextractedtbytmatchingtpursuittcantbetalsotusedttotdot
seizuretdetectiontandtfocitlocalization–
Thet figuret abovet ist thet two8dimensionalt representationt oft energyt densityt oft
matchingtpursuittatomstintantintracranialtrecordingtwithtatseizuret[M]–tHorizontalt
axis8timet[s]0tverticaltdontthettime8frequencytplot2t[Hz]–

●tt%valuatetthetalgorithmictperformancetmoretpreciselytusingtthetPerformancet
OpplicationtProgrammingtInterfacetdPOPI2
●tt%xplorettheteffecttoftthetcorrelationstamongtepochstontthetperformancetoft
predictivetmatchingtpursuit
●ttImplementtreal8timetdetectiontoftepileptictseizurestint%>oGtsignalstusingt
predictivetmatchingtpursuit

Matchingt pursuitt ist ant effectivet methodt oft signalt representationt andt featuret
extractiont widelyt usedt int neuralt signalt analysis–t However0t itst traditionalt
implementationt ist slowt andt computationallyt demanding0t restrictingt itst uset int
realt timet practicalt applications0t especiallyt whent thet analyzedt datat hast
numeroustchannelstsuchtast intelectroencephalographytd%%G2–tWetproposetat
newtfastertmatchingtpursuittalgorithm0tpredictive matching pursuit0tandtverifytitst
speedtimprovementtintneuraltsignaltapplications–

MatchingtPursuit
Matchingtpursuitt dMP2t ist antalgorithmt thatt decomposestat signalt intotat lineart
expansiont oft waveformst thatt aret selectedt fromt at redundantt dictionaryt oft
functions–tFromtthistlargetdictionarytoftpossibletfunctions0tatsub8familytofttime8
frequencyt atomst ist chosent int sucht at wayt ast tot bestt matcht thet localt signalt
structures–t Thet familyt oft time8frequencyt atomst ist createdt byt scaling0t
translating0tandtmodulatingtatwindowtfunctiontgdt2S

wheretstRtztistscale0tξtistfrequencytmodulation0tandtutisttranslationt[H]–
Thetminimumtofttime8bandwidthtproductt istobtainedtwhentgdt2t istGaussian–tInt
thistcase0tgγtaretcalledtGabortfunctionstdGausstmodulatedtbytsinus2–

Thettraditionaltmatchingtpursuittalgorithmstaretrestrictedtwithinteverytepoch0t
andtnevertutilizet informationtcollectedtfromtthetprevioustepochs–tThetfigurest
abovetillustratetthetdecompositiontprocesstoftthreetsuccessivetepochstwithint
ant electrocorticographict d%>oG2t signalt usingt traditionalt matchingt pursuit–t Int
eacht frame0t thet figuretbelowtshowst thet reconstructedtsignal0tandt thet figuret
abovet showst thet atomst alreadyt selectedt byt matchingt pursuit–t d%veryt blackt
pixeltrepresentstantatomtintthetdictionary–tWhentittistselected0tittturnstwhite–2t
Ost cant bet seen0t traditionalt matchingt pursuitt searchest amongt thet entiret
dictionarytregardlesstofthowtmanytepochstitthastprocessed–tThististinefficientt
andtwhattwetwilltimprove–

Sincetthetsignaltfeaturetvariabilitytovertepochstistlimited0tatmajoritytoftGabort
dictionaryt atomst havet at veryt lowt probabilityt oft appearingt int thet
representation–t Therefore0t ast wet gett moret andt moret informationt aboutt thet
signaltstructuretduringtmatchingtpursuit0twetcantreducetthetsizetoftthetGabort
dictionarytaccordingttotsometcriterion–
Thet figurest abovet illustratet thet decompositiont processt oft thet samet threet
epochst usingt predictivet matchingt pursuit–t %vent thought searcht amongt thet
wholetdictionarytiststilltrequiredtfortthetfirsttepoch0tthetdictionarytsizestfortthet
secondtandtthirdtepochstaretgreatlytreducedtbasedtontthetpredictiontofttheirt
signalt structures–t Ost at result0t thet decompositiont oft thet samet signalt cant bet
donetwithtatmuchthighertspeedtandtnearlytnotprecisiontloss–

Figuret da2t comparest thet performancet oft predictive matching pursuitt witht
traditionaltmatchingtpursuit–tFortthettwotepochstexamined0ttheterrortcurvestoft
bothtmethodstsharetthetsamettrendtbeforetreachingtatreconstructiontaccuracyt
oftvv–vvh–tHowever0tpredictive matching pursuittusestonlytMzhtoftthetoriginalt
dictionarytfortthetsameterrortrate–tFiguretdb2tshowstthettimetcoursetoftant%>oGt
signaltwithtatseizuretdtop2tandtthetestimatedttimetcomplexitytdatmeasuretoftthet
computationaltloadttotperformtthetsignaltdecomposition2tcorrespondingttoteacht
q8secondtepochtoftittusingtdifferenttimplementationtalgorithmstdbottom2–
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