


Foreword



Thepurposeofthisbook,Handbook of Research on Artificial Intelligence Techniques and Algorithms,
istoinviteandgatherchapterscontributingtomethodologicaldevelopmentsandsuccessfulimplementa-
tionsofHeuristicsandMetaheuristicsandtheirhybridversions.Specialemphasishasbeenputonreal-
worldapplicationsproblemsbutotherimplementationshavebeenwelcome,too.Infact,meta-heuristics 
optimizationmethodshavebecomeverysuccessfulintacklingalargevarietyofoptimizationproblems
inareassuchasindustry,business,operationalresearch,computerscience,engineering,government,
andmanyothers.Thisbooksurveys,deeplyinquiries,studies,andcomprehensivelydisplaysvarious
ongoingandemergingcutting-edge techniques in importantareasof investigationandofhigh-level
toolsfororiginal,intelligent,andinnovativereal-lifeapplicationsintheworldoftodayandtomorrow.

Inthecourseofthelastdecades,thetoolboxofcomputerscience,statisticsandappliedmathemat-
ics,informatics,bioandlifescienceshasgainedtheattentionofnumerousresearchersandpractitioners
fromallovertheworldinemerginganalytics,algorithms,andinformationtechnologies,providinga
strongimpactonallareasofengineeringandinformationtechnologiesandineconomy,finance,and
socialsciences.

Theauthorsof thisbook’schaptersareexperiencedandenthusiastic scientists fromallover the
world,whorefineandcombineandusethelessmodel-basedandthedeepmodel-basedmethodsof
mathematics;thefirstones,smartorintelligentalgorithms,havetheirrootsintheengineeringdomains,
incomputerscience,informatics,andbio-ornature-inspiredtraditionsofapproachandreasoning.They
areoftennamedasheuristicsandmodel-free,herewithreflectingthereal-worldneedofmanagingand
overcomingafastcomplexityandlarge-scalenatureoftheproblems;mathematicallyregarded,they
arelessrigorous,and“freed”fromthefirmrequirementsofcalculus,inordertointegratenature-and
bio-inspiredideastoefficientlyhandletrulyhardchallenges.Theemergenceofthosealgorithmsfrom
ArtificialIntelligence,whicharerathernaturalandintuitive,oftenpreservea“black-box”part,occurring
inparalleltothepowerfuladvancesinmathematics,actuarialsciences,andstatistics,whicharewidely
model-based.ThesedirectionsofadvancesarelabelledStatisticalLearning,MachineLearning,andInverse
Problems(thosethreeyetmoremathematical),MetaheuristicsandMatheuristics,andunderthename
andhospitalityofmodernOperationalResearch.Model-basedandmodel-freestreamsmeet,exchange,
merge,andhybridizeinvariousCentresofExcellenceatimportantconferencesandinkeyresearchand
agendasontheregionalandworldstagestoleavebehindmisunderstandingandwrongperceptionsof
differentkindsbetweenthosetwostreamlinesofacademiccultureandtojointlygainfromneweffects
ofsynergyinordertogethertoadvancescientificinsightandcorrespondingtools,andherewithtooffer
apowerfulhandtothesolutionofpresentandforthcomingreal-worldneeds.Infact,tremendouschal-
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lengesdoexistineveryfieldofthemodernlife,inengineeringandeconomy,indevelopmentandthe
improvementoflivingconditions,andthegainingoffutureopportunities.

Aspecialemphasisispaidinthisbooktothepresenceofuncertaintiesofmultiplekindswhichwe
findnearlyeverywhere.Inmathematicalterms,thereareprobabilitytheory,actuarialmathematicsand
statistics,set-valuedcalculus,stochasticcalculus,andstochastichybridsystemswithjumps,etc.,which
areemployedmoreandmore,whereasengineers,computerscientists,andpractitionershavedeveloped
andstronglyusetheirheuristicandmeta-heuristicapproximationsandvarietiesofthemathematical
toolbox.However,thesetwoculturesandtraditionsarenotregardedasseparatedfromeachotherinthe
presentwork,becauseoftheirpotentialofcommonchancesandpromisetohumankind.

Toalltheauthorsofthesevaluablecontributions,weextendourheartyappreciationandthanksfor
havingsharedtheirenergy,knowledge,andinsightwiththeentireacademiccommunityandmankind.
WearegratefultothepublishinghouseofIGIGlobal,andtotheeditorialteam,consistingofeditorProf.
Dr.PandianVasantandtheEditorialAdvisoryBoard,forhavingprovidedtheopportunityandthefloor
forexpertauthorstopublishtheirnewestachievementsandproposals.Weextendourcordialgratitude
toallofthemforhavingmadepossibleapremiumbookofahighacademicstandard,ofintellectual,
practical,andhumanimportance!
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