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ABSTRACT

Trackguidancevehicle(RGV)iswidelyusedinlogisticswarehousingandintelligentworkshop,and
itsschedulingeffectivenesswilldirectlyaffecttheproductionandoperationefficiencyofenterprises.
Inpracticaloperation,centralinformationsystemoftenlacksflexibilityandtimeliness.Bycontrast,
mobilecomputingcanbalancethecentralinformationsystemandthedistributedprocessingsystem,
sothatuseful,accurate,andtimelyinformationcanbeprovidedtoRGV.Inordertooptimizethe
RGVschedulingprobleminuncertainenvironment,ageneticalgorithmschedulingrule(GAM)using
greedyalgorithmasthegeneticscreeningcriterionisproposedinthispaper.Intheexperiment,RGV
schedulingoftwo-stepprocessinginanintelligentworkshopisselectedastheresearchobject.The
experimentalresultsshowthattheGAMmodelcancarryoutreal-timedynamicprogramming,and
theoptimizationefficiencyisremarkablebeforeacertainthreshold.
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1.INTRoDUCTIoN

Inordertoimproveefficiencyandreducecosts,automationcontrolhasbeenpaidmoreandmore
attentionandrapidlypopularizedinvariousapplicationfields,especiallyintheindustry(Konaket
al.,2006).Intheindustrialautomationsystem,asamaterialhandlingequipmentintheproduction
process,theefficiencyofRGVwilldirectlyaffecttheproductionefficiencyofthewholesystem.

RGVwasfirstusedtotransportmaterialsalonginherentroutesinintelligentworkshopsand
automatedwarehousingenvironments.RGVisdynamicandcomplex,whichdeterminesthatitneeds
tobeabletoprocessdatareliablyinamobileenvironment,andmobilecomputingcansolvethis
problem.ScholarshaveprovedthatinworkshoporFMSenvironments,theschedulingofmaterials
tomachineshasbeenprovedtobeNP-hardproblem(DeGuzmanetal.,1997;Martinezetal.,2006).
PreviousstudiesfocusedonRGVroutingandschedulingaswellasdeadlockandconflictavoidance.
SinghandTiwari(2002)proposedanintelligentagentframeworktofindtheshortestconflict-free
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path.Nishietal.(2005)providedthemathematicalmodelofroutingproblem,whichwassolvedby
Lagrangedecorativepositioningtechnology.Ghasemzadehetal.(2009)proposedacollision-free
schedulingandroutingingridtopology.

Anothermethodweusehereisgeneticalgorithm,whichinitsmostgeneralusagereferstoa
familyofcomputationalmodelsinvolvingtheideaofevolution.Thisalgorithmwasfirstlyintroduced
byJohnHollandandhisstudents(2008).Andthisapproachisoftenviewedasafunctionoptimizer.
Itappliestheprocessof“survivalofthefittest”tooptimizetheefficiencyofthefunction.Whitleyet
al.(1994)categorizedthegeneticalgorithmsintothreesteps.Itbeginswiththerandomchoiceofthe
initialpopulation.Thenthefitnessofeachinthepopulationisevaluatedandthosegeneswithhigher
fitness,orrepresentabettersolutionofthetargetproblemareallocatedgreaterchancestoreproduce.
Thelaststepistoconstructthegenesofthenextgenerationwhichcangiveabettersolution.Inspired
byitsbroadusageandthehighefficiency,wetrytoapplythisgeneralmethodtoourmodeling.

However,thisalgorithm,whichonlyconsiderslocaloptimum,graduallylosesitsfunctionwith
theexpansionofitsapplicationindustryandoperationscale(Ulusoyetal.,1997).Inthefollow-
upstudy,Deroussietal.(2008),Kulichetal.(2016)andLietal.(2017)proposedamethodthat
combinesgreedysearchheuristics(findingafeasiblesolutionandsettingdelayboundaries),column
generationandbranchingandclippingprocesses.Reddyetal.(2006)andHuetal.(2017)proposed
amulti-objectivegeneticalgorithmforscheduling jobsandAGVsimultaneously.Somescholars
proposedahybridsimulatedannealingbasedjobschedulingandAGVsynchronizationscheduling
method(Cordeauetal.,2002).

Inrecentyears,theresearchofedgecalculationandfogcalculationalsoprovidesanewideafor
thispaper.Changetal.(2018)andCamiliusetal.(2018)havedevelopedaframeworkcallededge
processenabledInternetofthing.Kaushiketal.(2019)proposeaneventbasedefficientdeployment
algorithmforrelocationofredundantsensorstotheeventlocationtoachievefullcoverage.Chen
etal.(2017)introducedthemulticriteriadecisionmaking(MCDM)methodtoselectthemigration
targethost.Sooetal.(2017)providesnewinsightsabouthowdistributedsystemscanachievethe
high-performanceprocessmigrationintheedgenetworks.

Inthispaper,thegreedyalgorithmisusedtooptimizethegeneticalgorithmandincorporatethe
failureintothestudy,whichmakesthealgorithmmorepractical.Inordertovalidatetheeffectiveness
ofthealgorithm,weselectedthreegroupsofdatatotest.Theexperimentalresultsshowthatthe
modelcanquicklydynamicprogrammingroute.

2. MAIN FoCUS oF THe ARTICLe

Manyresearchesnowstudyingtherailguidedvehicle(RGV)mainlyfocusontheloading/unloading
undercertaindistributionsoftheequipment.Andmostofthemuseartificialintelligenceandmachine
learningtofindthemostefficientsolution.Butthesemethodsrequireagreatdealofdataandcost
muchtime.Meanwhile,whatwearetryingtosolveistofigureouttheoptimaldistributionsofthe
equipmenttosaveasmuchtimeaspossible.So,fromtheperspectiveoftheproblem,whatweare
interestedisalittlebitmoredifficultandcomplicatedsincetherearemoreuncertainties.Moreover,
fromtheperspectiveof themodeling,wedon’thavesomuchdatathatwecanrelyontodothe
experimentandweneedthemodelstogivebettersolutionsassoonaspossible.Onthewhole,there
arenotsomanyresearcheswecanrefertoandweconstructthisdynamicmodelinacreativeway.

Considering thatenumerationmethodcancostprettymuch timeand theuniversalityof the
geneticalgorithm,wetakeanattempttoapplythismethod.Involvingtheideaofnaturalevolution,
thisdynamicmodelweusecansavemuchtimewhenfindingtheoptimalsolution.Andinorder
toavoidthecomplexityofenumerationmethod,weoptimizethegeneticalgorithmusinggreedy
algorithm,whichfocusonthelocalbest.
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