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ABSTRACT 

Softl Computingl isl al relativelyl newl computingl paradigml bestowedl withl toolsl andl techniquesl 

forl handlingl reall worldl problems.l Thel mainl componentsl ofl thisl computingl paradigml arel 

neurall networks,l fuzzyl logicl andl evolutionaryl computation.l Eachl andl everyl componentl ofl thel 

softl computingl paradigml operatesl eitherl independentlyl orl inl coalitionl withl thel otherl 

componentsl forl addressingl problemsl relatedl tol modeling,l analysisl andl processingl ofl data.l Anl 

overviewl ofl thel essentialsl andl applicationsl ofl thel softl computingl paradigml isl presentedl inl thisl 

chapterl withl referencel tol thel functionalitiesl andl operationsl ofl itsl constituentl components.l 

Neurall networksl arel madel upl ofl interconnectedl processingl nodes/neurons,l whichl operatel onl 

numericl data.l Thesel networksl possesl thel capabilitiesl ofl adaptationl andl approximation.l Thel 

variedl amountl ofl uncertaintyl andl ambiguityl inl reall worldl datal arel handledl inl al linguisticl 

frameworkl byl meansl ofl fuzzyl setsl andl fuzzyl logic.l Hence,l thisl componentl isl efficientl inl 

understandingl vaguenessl andl imprecisionl inl reall worldl knowledgel bases.l Geneticl algorithms,l 

simulatedl annealingl algorithml andl antl colonyl optimizationl algorithml arel representativel 

evolutionaryl computationl techniques,l whichl arel efficientl inl deducingl anl optimuml solutionl tol al 

problem,l thanksl tol thel inherentl exhaustivel searchl methodologiesl adopted.l Ofl late,l roughl setsl 

havel evolvedl tol improvel uponl thel performancesl ofl eitherl ofl thesel componentsl byl wayl ofl 

approximationl techniques.l Thesel softl computingl techniquesl havel beenl putl tol usel inl widel 

varietyl ofl problemsl rangingl froml scientificl tol industriall applications.l Notablel amongl thesel 

applicationsl includel imagel processing,l patternl recognition,l datal mining,l artificiall intelligencel etc. 

 

Keywords:l Softl Computing,l Fuzzyl Logic,l Neurol Computing. 

 

INTRODUCTION 

Softl computingl techniquesl havel beenl studiedl forl manyl yearsl andl achievingl computationall 

performance.l Thel achievementsl benefitsl includel massivel fastl speed,l highl faultl tolerancel andl adaptivel 

capability.l Thel softl computingl techniquesl includel ANN,l fuzzyl logic,l andl particlel swarml etc. 

 

Artificiall neurall networksl (ANN)l applicationsl tol powerl systemsl canl bel categorizedl asl regression,l 

classificationl andl combinatoriall optimization.l Applicationsl includingl relapsel incorporatel transientl 

solidnessl examination,l loadl anticipating,l consonantl assessmentl Applicationsl includingl characterizationsl 

incorporatel symphoniousl burdenl ID,l staticl andl elementsl investigation.l Thel areal ofl combinationall 

enhancementl incorporatesl unitl responsibilityl andl capacitorl controll Artificiall neurall networkl arel 

comprisedl ofl basicl profoundlyl interconnectedl handlingl unitsl calledl neuronsl everyl onel ofl whichl 

performl accumulationl ofl itsl contributionsl froml differentl neuronsl andl agel ofl al resultl froml thel 

totaledl informationl sources. 

 

Anl associationl betweenl al couplel ofl neuronsl hasl al relatedl mathematicall strengthl calledl synapticl 

weight.l Thel advancementl ofl ANNl includesl twol stages:l preparingl orl learningl stagel andl testingl stage.l 

Preparingl ofl ANNl isl finishedl byl givingl thel networkl modelsl calledl preparingl designs.l Duringl 

preparing,l thel synapticl loadsl getl adjustedl tol showl forl thatl issue.l Asl thel networkl hasl takenl inl thel 

issuel itl couldl bel triedl withl newl obscurel examplesl andl itsl effectivenessl canl bel checked.l Contingentl 

onl thel preparationl Imparted,l ANNl canl bel delegatedl directedl ANNl andl solol ANN. 
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Thel administeredl ANNl requiresl thel arrangementsl ofl informationl sourcesl andl thel resultsl forl itsl 

preparation.l Duringl thel preparation,l thel resultl froml thel ANNl isl contrastedl andl thel ideall resultl 

(target)l andl thel distinctionl (blunder)l isl decreasedl byl utilizingl somel learningl calculation.l Thisl 

preparingl isl rehashedl tilll thel genuinel resultl securesl anl adequatel level.l Regulatedl ANNl mightl bel al 

feedl forwardl orl nonl repetitivel networkl likel Multil Layerl Perceptronl (MLP),l Functionall Linkl Netl andl 

Radiall Basisl Function,l orl al criticisml orl intermittentl ANN.l Thel limitl ofl variationl tol systeml 

informationl andl thel officel tol performl newl undertakingsl arel al portionl ofl thel benefitsl ofl thesel 

strategies.l ANNsl arel equall designsl thatl generallyl requirel modestl quantitiesl ofl memoryl andl handlingl 

time.l ANNsl canl storel informationl inl al dispersedl designl andl thusl havel al highl adaptationl tol non-

criticall failure.l Learningl calculationsl usedl tol preparel ANNsl canl bel managedl orl solo.l Inl administeredl 

learningl calculations,l informationl andl resultl matchesl arel outfittedl andl thel associationl loadsl arel 

changedl regardingl thel mistakel amongl wantedl andl acquiredl yield. 

 

Thel artificiall neurall networkl whichl doesn'tl needl al managerl orl instructorl forl preparingl isl knownl asl 

solol ANN.l Inl seriousl orl unaidedl learningl unitsl ofl thel resultl layerl seekl thel opportunityl tol answerl al 

givenl infol design.l Thel instancesl ofl solol learningl arel Kohonen'sl Self-arrangingl Featurel Mapl andl 

Adaptivel Resonancel Theory.l Thel backl spreadl learningl calculationl isl thel mostl oftenl involvedl strategyl 

inl preparingl thel networks,l andl proposedl asl anl electricall burdenl estimatingl approachl inl thisl paper.l 

Forl thel culminationl ofl thel paper,l thel backl engenderingl calculationl willl bel presentedl momentarily.l 

Thel backl propagationl learningl calculationl isl al speculationl ofl thel Widrow-Hoffl blunderl remedyl rule.l 

Thel firstl Widrow-Hoffl methodl framedl al blunderl signal,l whichl isl thel contrastl betweenl whatl thel 

resultl isl andl whatl itl wasl assumel tol be,l i.e.,l thel referencel orl targetl yield.l Synapticl qualities,l orl 

loads,l werel changedl withl respectl tol thel blunderl timesl thel informationl signal,l whichl lessensl thel 

mistakel towardl thel angle.l Inl al multi-facetl networkl containingl stowedl awayl units,l thatl isl tol say,l 

unitsl thatl arel neitherl informationl norl yieldl units,l thel issuel isl significantlyl morel troublesome.l Thel 

blunderl signl canl bel shapedl asl inl thel past,l howeverl numerousl neurotransmittersl canl bringl aboutl thel 

mistake,l inl additionl tol thel onesl atl thel resultl units.l Wel can'tl straightforwardlyl processl thel blunderl 

signall forl buriedl unitsl sincel wel notl havel thel foggiestl ideal aboutl thel objectivel resultsl ofl thel secretl 

units. 

 

APPLICATIONSl TOl POWERl SYSTEMS 

 

Al fewl criticall highlightsl ofl neurall networksl strategiesl arel advancingl asl al visuall demonstrationl 

progressively,l conveyedl memory,l adaptationl tol internall failurel andl smoothl corruption,l constantl 

examplel acknowledgment,l cleverl affiliationl andl union.l Loadl determiningl isl al reasonablel issuel forl 

ANNl applicationl becausel ofl thel accessibilityl ofl verifiablel burdenl informationl onl thel utilityl datal 

sets.l  

 

ANNl plansl utilizingl perceptronl networkl havel beenl fruitfull inl presentl momentl asl welll asl longl haull 

loadl determiningl withl amazingl precision.l Al joinedl utilizationl ofl Unsupervisedl andl regulatedl learningl 

wasl finishedl forl momentaryl burdenl determining.l Thel heapl informationl werel brokel downl andl thel 

heapl designsl werel characterized.l Thel ongoingl burdenl isl impactedl byl thel pastl burdensl andl thel 

examplel inl whichl thel ongoingl burdenl isl incorporated.l Thel absolutel numberl ofl preparingl modelsl 

reliesl uponl asl farl asl possiblel andl presumptions,l onl thel networkl designl andl thel normall outcomel 

blunder.l  

 

Thel growingl experiencel ofl thel neurall networkl isl performedl forl variousl conditionsl ofl thel outsidel 

network,l asl thel conditionsl ofl thel insidel networkl arel constantlyl known.l Al multi-facetl neurall networkl 

withl al backpropagationl learningl calculationl wasl utilized.l Loadl Flow:l LFl isl anl unquestionablel 

necessityl forl settlingl countlessl powerl systeml issues.l Loadl streaml strategyl inl viewl ofl MLPl modell 
withl genuinel andl receptivel burdenl requestsl atl loadl Busesl asl datal sources.l Thel resultl hubsl gavel ∂l 

atl alll PQl transports.l Loadl determining:l Loadl estimatingl isl al reasonablel issuel forl ANNl applicationl 

becausel ofl thel accessibilityl ofl verifiablel burdenl informationl onl thel utilityl datal sets.l  
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ANNl plansl utilizingl perceptronl networkl havel beenl fruitfull inl presentl momentl asl welll asl longterml 

loadl guagingl withl greatl precision.l Al joinedl utilizationl ofl Unsupervisedl andl regulatedl learningl wasl 

finishedl forl transientl burdenl guaging.l Thel heapl informationl werel investigatedl andl thel heapl designsl 

werel arranged.l Thel ongoingl burdenl isl impactedl byl thel pastl burdensl andl thel examplel inl whichl thel 

ongoingl burdenl isl incorporated. 

 

NEURALl NETWORKS 

Al neurall networkl isl al powerfull data-modelingl tooll thatl isl ablel tol capturel andl representl complexl 

input/outputl relationshipsl similarl tol al humanl brain.l Artificiall neurall networksl resemblel thel humanl 

brainl inl thel followingl twol ways:l  

 

•l Al neurall networkl acquiresl knowledgel throughl learning.l  

•l Al neurall network’sl knowledgel isl storedl withinl inter-neuronl connectionl strengthsl knownl asl 

synapticl weights.l  

 

Thel truel powerl andl advantagel ofl neurall networksl liel inl theirl abilityl tol representl bothl linearl andl 

non-linearl relationshipsl andl inl theirl abilityl tol learnl thesel relationshipsl directlyl froml thel datal beingl 

modeled. 

 

Artificiall Neurall Network 

 

Anl artificiall neurall networkl asl thel namel suggests,l isl anl equall andl layeredl interconnectedl 

constructionl ofl countlessl artificiall neurons,l everyl onel ofl whichl comprisesl al rudimentaryl 

computationall crude.l Thel circulatedl portrayall ofl thel interconnectionsl throughl hugel parallelisml 

accomplishedl outl ofl thel intrinsicl networkl structure,l presentsl tol suchl networksl propertiesl ofl agilel 

debasementl andl adaptationl tol internall failure.l Thesel networkl structuresl varyl startingl withl onel thenl 

ontol thel nextl inl thel geographyl ofl thel basicl interconnectionsl asl welll asl onl thel objectivel issuel theyl 

arel putl to.l Sincel thel substancel ofl neurall networkl activityl dependsl onl thel wayl ofl behavingl ofl 

humanl cerebrum,l thesel networksl requirel al typel ofl preparingl orl learningl skill.l Oncel thesel arel 

preparedl withl thel variousl partsl ofl thel mainl concern,l theyl canl bel utilizedl tol takel carel ofl 

comparablel issuesl givenl thel colossall speculationl abilitiesl insertedl inl that.l Contingentl uponl thel sortl 

ofl learningl techniquel embraced,l differentl neurall networkl modelsl havel advancedl occasionallyl 

[haykin99,l kumar2004].l Inl thel mostl broadl structure,l anl artificiall neurall networkl isl al layeredl designl 

ofl neurons.l Itl involvesl sevenl fundamentall partsl [kumar2004],viz. 

l  

(i)l neurons, 

l (ii)l activationl statel vector, 

l (iii)activationl function,l  

(iv)l connectionl topology, 

(v)l activityl aggregationl rule, 

l (vi)l learningl rulel andl  

(vii)l environment. 

 

l thesel componentsl arel discussedl inl thel followingl sections 

 

APPLICATIONSl OFl SOFTl COMPUTINGl  

Thel fieldl ofl softl computingl hasl beenl successfullyl appliedl inl al varietyl ofl reall lifel applications.l 

Notablel amongl thesel includel imagel preprocessingl andl enhancement,l patternl recognition,l imagel 

segmentation,l imagel analysisl andl understanding,l imagel mining,l informationl processing,l networking,l 
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VLSIl systeml designl andl testing,l engineeringl design,l informationl retrievall etc.l Thel followingl sectionsl 

illustratel thel notablel applicationsl ofl thel softl computingl paradigml tol imagel processing,l patternl 

recognitionl andl informationl processing.l  

Softl computingl applicationsl tol imagel processingl andl patternl recognition 

Neurall networksl havel oftenl beenl employedl byl researchersl forl dealingl withl thel dauntingl tasksl ofl 

extraction,l classificationl ofl relevantl objectl specificl informationl froml redundantl imagel informationl 

bases,l segmentationl ofl imagel datal andl identificationl andl recognitionl onl objectsl froml anl image.l 

Severall attemptsl havel alsol beenl reportedl wherel self-organizingl neurall networkl architecturesl arel usedl 

forl objectl extractionl andl patternl recognition. 

 

OTHERl SOFTl COMPUTINGl APPLICATIONS 

l Recently,l softl computingl toolsl arel beingl widelyl usedl inl thel domainl ofl datal miningl andl 

bioinformatics.l Inl datal mining,l geneticl algorithms,l neurall networksl andl fuzzyl logicl arel widelyl usedl 

inl solvingl manyl problemsl ofl optimization,l featurel selection,l classificationl andl clusteringl [Bigus96,l 

Cox2005,l Bandyopadhyay2005].l Inl thel domainl ofl bioinformatics,l softl computingl toolsl havel beenl 

usedl forl sequencel alignment,l fragmentl assembly,l genel andl promoterl identification,l phylogeneticl treel 

analysis,l predictionl ofl genel regulatoryl network,l proteinl structurel andl functionl prediction,l proteinl 

classification,l moleculel designl andl docking,l tol namel justl al fewl [Bandyopadhyay2007a,l 

Bandyopadhyay2007b].l Webl intelligencel isl anotherl recentl areal thatl hasl seenl al spurtl ofl successfull 

applicationl ofl softl computingl toolsl [Bandyopadhyay2007a]. 

ANNl Applicationsl Tol Powerl Systems 

l Severall keyl featuresl ofl neurall networksl techniquesl arel learningl byl examplel inl reall time,l distributedl 

memory,l faultl tolerancel andl gracefull degradation,l reall timel patternl recognition,l intelligentl associationl 

andl synthesis. 

Loadl forecastingl isl al suitablel probleml forl ANNl applicationl duel tol thel availabilityl ofl historicall loadl 

datal onl thel utilityl databases.l ANNl schemesl usingl perceptronl networkl havel beenl successfull inl short-

terml asl welll asl long-terml loadl forecastingl withl impressivel accuracy.l Al combinedl usel ofl 

Unsupervisedl andl supervisedl learningl wasl donel forl short-terml loadl forecasting.l Thel loadl datal werel 

analyzedl andl thel loadl patternsl werel classified.l Thel currentl loadl isl affectedl byl thel pastl loadsl andl 

thel patternl inl whichl thel currentl loadl isl included. 

Thel totall numberl ofl trainingl examplesl dependsl onl thel mentionedl limitsl andl assumptions,l onl thel 

networkl architecturel andl thel expectedl resultl error.l Thel learningl processl ofl thel neurall networkl isl 

performedl forl differentl statesl ofl thel externall network,l asl thel statesl ofl thel internall networkl arel 

alwaysl known.l Al multi-layerl neurall networkl withl al backpropagationl learningl algorithml wasl used. 

Loadl Flow:l  

LFl isl al mustl forl solvingl al largel numberl ofl powerl systeml problems.l Loadl flowl methodl basedl onl 

MLPl modell withl reall andl reactivel loadl demandsl atl loadl Busesl asl inputs.l Thel outputl nodesl 

providedl │V│andl ∂l atl alll PQl buses. 

Loadl forecasting:l  

Loadl forecastingl isl al suitablel probleml forl ANNl applicationl duel tol thel availabilityl ofl historicall loadl 

datal onl thel utilityl databases.l ANNl schemesl usingl perceptronl networkl havel beenl successfull inl short-
terml asl welll asl longterml loadl forecastingl withl impressivel accuracy.l Al combinedl usel ofl 

Unsupervisedl andl supervisedl learningl wasl donel forl short-terml loadl forecasting.l Thel loadl datal werel 
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analyzedl andl thel loadl patternsl werel classified.l Thel currentl loadl isl affectedl byl thel pastl loadsl andl 

thel patternl inl whichl thel currentl loadl isl included. 

Powerl Systeml Voltagel Stabilityl andl Voltagel Controll arel emergingl asl majorl problemsl inl thel day-to-

dayl operationl ofl stressedl powerl systems.l Forl securel operationl andl controll ofl powerl systemsl underl 

normall andl contingencyl conditionsl itl isl essentiall tol providel solutionsl inl reall timel tol thel operatorl inl 

Energyl Controll Centerl (ECC).l Thel artificiall neurall networksl (ANN)l arel emergingl asl anl artificiall 

intelligencel tool,l whichl givel fast,l thoughl approximate,l butl acceptablel solutionsl inl reall timel asl theyl 

mostlyl usel parallell processingl techniquel forl computation.l Thel solutionsl thusl obtainedl canl bel usedl 

asl al guidel byl thel operatorl inl ECCl forl powerl systeml control. 

Actuariall Science 

Actuariall sciencel isl thel disciplinel thatl appliesl mathematicall andl statisticall methodsl tol evaluatel riskl 

inl thel insurancel andl financel industries.l Actuariall sciencel includesl al numberl ofl interrelatingl subjects,l 

includingl probability,l mathematics,l statistics,l finance,l economics,l financiall economics,l andl computerl 

programming.l Historically,l actuariall sciencel usedl deterministicl modelsl inl thel constructionl ofl tablesl 

andl premiums. 

 

Datal Miningl  

 

Datal miningl isl al subfieldl ofl computerl sciencel whichl isl thel computationall processl ofl discoveringl 

patternsl inl largel datal setsl involvingl methodsl atl thel intersectionl ofl artificiall intelligence,l machinel 

learning,l statistics,l andl databasel systems.l Thel overalll goall ofl thel datal miningl processl isl tol extractl 

informationl froml al datal setl andl transforml itl intol anl understandablel structurel forl furtherl use.l 3.8l 

Environmentall Engineeringl Environmentall engineeringl isl thel integrationl ofl sciencel andl engineeringl 

principlesl tol improvel thel naturall environmentl likel air,l water,l and/orl landl resources,l tol providel 

healthyl water,l air,l andl landl forl humanl habitationl likel housel orl homel andl forl otherl organisms,l andl 

tol remediatel pollutionl sites. 

Fault-Tolerance 

l Fault-tolerancel isl thel propertyl thatl enablesl al systeml tol continuel operatingl properlyl inl thel eventl ofl 

thel failurel ofl somel ofl itsl components.l Ifl itsl operatingl qualityl decreasesl atl all,l thel decreasel isl 

proportionall tol thel severityl ofl thel failure,l asl comparedl tol al naïvely-designedl systeml inl whichl evenl 

al smalll failurel canl causel totall breakdown.l Fault-tolerancel isl particularlyl sought-afterl inl high-

availabilityl orl life-criticall systems.l  

Featurel Selectionl inl machinel learningl andl statisticsl  

Featurel selection,l alsol knownl asl variablel selection,l attributel selectionl orl variablel subsetl selection,l isl 

thel processl ofl selectingl al subsetl ofl relevantl featuresl forl usel inl modell construction.l Featurel selectionl 

techniquesl arel al subsetl ofl thel morel generall fieldl ofl featurel extraction.l Featurel extractionl createsl 

newl featuresl froml functionsl ofl thel originall features,l whereasl featurel selectionl returnsl al subsetl ofl 

thel features.l  

Imagel Processingl  

Inl imagingl science,l imagel processingl isl anyl forml ofl signall processingl forl whichl thel inputl isl anl 

image,l suchl asl al photographl orl videol frame;l thel outputl ofl imagel processingl mayl bel eitherl anl 

imagel orl al setl ofl characteristicsl orl parametersl relatedl tol thel image.l Mostl image-processingl 

techniquesl involvel treatingl thel imagel asl al two-dimensionall signall andl applyingl standardl signall 

processingl techniquesl tol it 
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Industriall Machineries 

l Industriesl machineriesl arel tooll thatl consistsl ofl onel orl morel parts,l andl usesl energyl tol achievel al 

particularl goal.l Machinesl arel usuallyl poweredl byl mechanical,l chemical,l thermal,l orl electricall means,l 

andl arel frequentlyl motorized.l Thisl isl usedl inl mechanicall engineering.l  

Materialsl Engineering 

l Materialsl engineeringl isl anl interdisciplinaryl fieldl applyingl thel propertiesl ofl matterl tol variousl areasl 

ofl sciencel andl engineering.l Thisl scientificl fieldl investigatesl thel relationshipl betweenl thel structurel ofl 

materialsl atl atomicl orl molecularl scalesl andl theirl macroscopicl properties.l Itl incorporatesl elementsl ofl 

appliedl physicsl andl chemistry. 

Powerl Qualityl Improvement 

Thel powerl qualityl isl al majorl issuel inl al powerl system.l Itl isl importantl tol developl thel equipmentl 

thatl canl mitigatel thel probleml ofl poorl powerl qualityl generatedl byl nonl linearl loadsl suchl asl 

adjustablel speedl drives,l tractionl drivesl andl powerl convertersl havel contributedl forl thel deteriorationl ofl 

thel powerl qualityl andl thisl hasl resultedl inl tol al greatl economicl loss.l Becausel ofl poorl powerl qualityl 

manyl damagesl tol thel system,l andl causesl economicall impactl onl thel utilitiesl andl customers.l Thel 

powerl filtersl whichl reducedl orl mitigatedl thel problemsl ofl harmonics.l Thel harmonicsl distortionl 

causedl byl non-linearl loadl andl saturationl ofl magnetizationl ofl transformer.l Thel currentl generatedl byl 

suchl loadl whichl interactsl withl powerl systeml impedancel whichl causesl risel tol harmonics.l Increasel ofl 

powerl losses,l andl malfunctionl inl communicationl systeml duel tol degradationl ofl powerl qualityl atl thel 

consumer’sl terminal. 

 

Voltagel collapsel studyl aimedl tol maximizel thel loadingl capabilityl ofl al particularl transmissionl line.l 

Traditionallyl shuntl andl seriesl compensatorsl arel usedl tol improvel transferl capabilityl ofl al transmissionl 

line.l Tol providel steadyl statel voltagel controll asl welll asl tol minimizel transmissionl lossesl andl enhancel 

powerl systeml stabilityl byl usedl ofl reactivel powerl controll method.l Atl presentl differentl FACTSl 

devicesl suchl asl Dstatcom,l Dvr,l Tcscl andl Upfcl arel usedl tol mitigatel thel powerl qualityl problemsl 

suchl asl voltagel sag,l voltagel swell.l Thel FACTSl devicesl controll thel voltagel magnitudel andl phasel 

angle,l atl chosenl busesl orl linel impedances.l Thel artificiall neurall networkl detectsl thel powerl qualityl 

probleml whichl appliesl tol Factsl devicesl tol mitigatel voltagel sagsl orl voltagel swell. 

 

CONCLUSION 

Artificiall neurall networksl havel beenl effectivel forl learningl functionall mappingsl betweenl inputl andl 

outputl variables.l Thisl isl donel byl adjustingl weightsl ofl al setl ofl interconnectedl neuronsl byl learningl 

rules.l Thel multilayeredl perceptronl modell (MLP)l inl ANNl isl appliedl forl applicationsl tol powerl 

system.l Thel backl propagationl techniquel hasl beenl appliedl forl training.l Overl conventionall computingl 

systeml ANNl hasl varietyl ofl advantages.l Thesel papersl reviewsl andl providel solutionsl tol variousl 

powerl systeml problemsl whichl comparedl andl analyzedl withl ANN.l Thel briefl overviewl ofl ANNl withl 

modelingl andl simulationl arel alsol presentedl inl thisl paper.l Thereforel itl canl bel concludedl thatl 

artificiall neurall networkl isl suitablel forl determiningl thel observabilityl ofl powerl systeml .l Applicationsl 

ofl thel softl computingl paradigml isl presentedl inl thisl chapter.l Thisl computingl frameworkl isl essentiallyl 

builtl aroundl severall intelligentl toolsl andl techniques.l Notablel amongl theml arel thel neurall networks,l 

fuzzyl sets,l fuzzyl logic,l geneticl algorithmsl andl roughl sets.l Thesel toolsl forml thel backbonel ofl thisl 

widelyl usedl computingl paradigml meantl forl analysisl andl understandingl ofl knowledgel bases. 

Neurall networksl arel usedl forl thel analysisl ofl numericl data.l Thesel networksl comprisel interconnectedl 

processingl unitsl orl nodesl inl differentl topologiesl dependingl onl thel probleml atl hand.l Fuzzyl setsl andl 

fuzzyl logicl deall withl thel uncertaintiesl inherentl inl datal underl considerationl byl representingl thel 

degreel ofl vaguenessl inl termsl ofl linguisticl information.l Geneticl algorithm,l simulatedl annealingl 

algorithml andl antl colonyl optimizationl algorithml arel randoml searchl techniquesl meantl forl arrivingl atl 
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anl optimuml probablel solutionl tol al problem.l Roughl setsl alsol handlel thel underlyingl uncertaintiesl inl 

datal withoutl evenl requiringl anyl al prioril informationl regardingl thel datal contentl andl distribution.l 

Thesel techniquesl arel appliedl extensivelyl inl al widel varietyl ofl engineeringl andl scientificl problemsl 

withl astoundingl results. 
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