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ABSTRACT

Inthelastfewyearsdeeplearning(DL)hasgainedagreatattentioninmoderntechnology.Byusing
adeeplearningmethod,wecananalysedifferenttypesofdataindifferentdomainswhichisnear
totheaccuracyofhumans.AsDLisourupcomingtechnologyanditisalsounderdevelopment,
wecansayDListhesuccessorofmachinelearning(ML)technique.Inthepresentera,MLisused
everywhere,whereverweneedtoanalysestatisticaldata.AswecansayDLisourfuturetechnology
thatgoingtocovereverysectorofourmodernindustry,onequestionalwaysremains:whyweare
lagging?So,thesimpleanswerintermsofanalysinganyalgorithmiscomplexity,bothtimeandspace.
DLneedsalargeartificialneuralnetwork(ANN)withhundredsofhiddenlayerstrainedwithahuge
amountofdata.So,toperformingthesetasksweneedhigh-performancecomputingdevicethatis
veryexpensiveinnowadays.Withthegrowingindustriesofsemiconductingdevices,wecaneasily
saythatthefutureofDLisabouttocomewithdevelopingartificialintelligence(AI).Asanexample,
in2009,theGoogleBrain,adeeplearningartificialintelligenceteamofGoogleintroducedaNvidia
GPUwhichincreasedthelearningspeedofDLsystemby100times.Asof2017,theintermediate
connectionofnetworksincreasestoafewmillionunitsfromfewthousand,thisnetworkcanperform
severaltaskslikeobjectrecognition,patternrecognition,speechrecognition,andimagerestoration.It
hasagreaterscopeinbioengineeringsinceeachlivingorganismcontainsahugeamountdata;itcan
beusedfordiseasediagnosis,rehabilitation,andtreatment.Itcanalsohelpbyusingdatatofindthe
differentfeaturesandhelpsustotakeseveralpossibledecisionsinrealtime.Inthisreview,wefound
thatDLcanbeveryhelpfulfordiagnosingneurologicaldisordersbyitssymptoms,becauseDLcan
beusedtoidentifypatternsforeachdisorderforidentification.ThebenefitislearninghowDLcan
behelpfulidentifyingdifferentneuronaldisordersbasedondifferentneuropsychiatricsymptoms.
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1. INTRodUCTIoN

DeepLearning(DL)isanadvancetoolofMachineLearning(ML)SystemthatisapartofArtificial
Intelligence(AI)inthedomainofComputerScience(Deng&Yu,2014).Eachandeveryalgorithm
hasbeendesignedtosolvesomespecifictypesofproblem.Therequiredtimetosolveaparticular
problemisdenotedbyitsTimeComplexityormorespecificallywecansayaccordingtotheverse
ofcomputerscience,theTimeComplexitydefinedasthetimetoexecuteaparticularprogrammeto
solveaspecifictypeofproblemThisisdenotedby“bigOnotation,”(Gao&Xu,2014).Analyzing
theTimeComplexityofproblemswecanclassifyalltypesofproblemsintwodifferentcategories,a
polynomialtimealgorithmorPclassproblemthatisdenotedbyO(p(n))wherep(n)isapolynomial
functionandanotherisnone-deterministicpolynomialtimealgorithmorNP classproblemwhich
takeexponentialtimeformattosolveit(Garey&Johnson,1990).Herewecansaythatifwedevelop
amachineortechniquethatiscapableofsolvingtheNPtypeproblemthatcanalsosolvePtype
problem,soPisapropersubsetofNPthatisP⊆NP(Meek,2008).NowNPproblemscanalso
beconvertedintosatisfiabilityproblemthatissolvableinpolynomialtime,thistypeofproblemis
called“hardest”probleminNPclass,orwecansayNP-Hardproblem(Karp,1972).Sometimesitis
foundthat“hard”problemcanalsobesolvedassatisfiabilityproblem,thosearecalledNP-Complete
problem.TheVenndiagramofP,NP,NP-CompleteandNP-HardproblemisshowninFigure1.

ArtificialIntelligence(AI)theintelligenceofmachinebywhichwetrytosolvetheproblem
belongstotheNP-Completeproblemusingprobabilisticsolution,sometimesitisalsocalledAI-
Complete(Yampolskiy,2012).AIismainlybasedonhumanthoughtsandassumptionthatisfurther
mechanizedorwecansayartificiallydesigned.ButtheideaofAIorthejourneyofAIstartedmany
centuriesego.InGreekmythologyHephaestusandPygmalionincorporatedtheideaofintelligent
robots(suchasTalos)andartificialbeings(McCorduck,2004).Aristotle;384–322BCdescribed
thedeductive reasoning tocomewithaconclusionusing logical argumentspopularlyknownas

Figure 1. P, NP, NP-Complete and NP-Hard problem
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