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ABSTRACT

Withtherecentdevelopmentintheeconomicsystem,therequirementforlogisticserviceshasalso
increasedgradually.Thisincreasedthedemandforefficientandcost-effectivedeliveryserviceswithout
compromisingthequalityandtimeliness.Thishasbecomeachallengetothelogisticserviceproviders
tomaintainthehigh-qualitystandardsalongwithreliabledeliveryservices.Amathematicalequation
modelisproposedinthisworktosolvetheproblemofrandomquantityofagriculturalproducts
collected/distributedbyworkingvehiclecollection/distributionpathplanning.Thisarticleproposes
ahybridalgorithmwhichcombinesthetabooalgorithmsearchandthetaboohybridalgorithmto
solvetheproblem.Intheproposedalgorithm,alarge-scaleproblemisseveralsmall-scaleproblems
toreducethetimecomplexityofthealgorithm.Sincerandomnessismuchmorecomplicatedthan
certaintypesofproblems,accuratealgorithmscanonlybeappliedtoasmallrangeofproblemtypes.
Theheuristiccalculationsinvolvedinthedevelopmentofalgorithmsmakeitaconvenientsimplified
toolforthecollectionanddistributionofrandomagriculturalproducts.Anaveragevalidationaccuracy
of94%hasbeenobtainedfortheproposedalgorithmaftercompleting200iterationswhileobtaining
94.37%,94.57%,and94.56%precision,recall,andF-scorevalues,respectively.

KEywoRDS
Agricultural Products, Optimizing Work Car Allocation, Taboo Algorithm

1. INTRoDUCTIoN

Intheprocessofcollectinganddistributingagriculturalproducts,therearegenerallyseveralobvious
characteristics:First,productswithhighwatercontent,suchasfruitsandvegetables,etc.,havehigh
fresh-keepingstandards.Intheprocess,thereisitsowntimelimitandthemovingtimerequirements
areparticularlyhigh;secondly,agriculturalproductswillusealargeareaofland,andthegeographical
scopeiswide.Thecollectionanddeliverylocationsoftheproductswillcorrespondinglyincreaseand
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betooscattered,andunscientificvehiclemovementwillbeWillgreatlycausethewasteofresources
andtransportationpersonnel,thatis,theincreaseinproductioncosts(Linfatietal.,2018).According
tothecharacteristicsofagriculturalproducts,optimizingthecollectionanddistributionroutesand
reducingthetransportationtimeandvehiclefeesofagriculturalproductshaveintuitivemeaning.
Thelargerangeandlargenumberofdemandlocationswillbetransformedintodistributiontopics
withscientificallocationoftime;delaysinthetransmissionofinformationateachproductionsite,
uncertaintyintheproductionandripeningtimeofagriculturalproducts,thesetopicsaretheresearch
focusoflogisticsdistributionplanning.Taboosearchalgorithmisabranchaftertheexpansionof
localdomainsearch.Itisanalgorithmthattransformsfromcomprehensivetolocaloptimal,andis
analgorithmthatsimulatesthehumancomputingprocess(Fengetal.,2018;Jonesetal.,2019).A
generalflowdiagramoflogisticdistributionusingvehicleroutingisillustratedinFigure1.

Themajorkeyproblemintheprocessoflogisticdistributionishightransportationcostofvehicle
routingandlowefficiency.Thedevelopmentofscienceandtechnologyhaspopularizedthedelivery
ofvariouscommoditiesandelectroniccommerceandlogistics.Thisindustryhasbroadprospectand
marketpotentialwiththeinvolvementofintellect,information,networkingandautomation(Fanet
al.,2014;Heetal.,2015;SharmaandKumar,2019,2017).Therequirementsoftheclientsarealso
increasingrapidlywiththedevelopingeconomyandgradualincreaseinthelogisticservices.The
practicalsignificanceofroutingproblemforvehicleswithdifferent timeframeconsiderationfor
distributionhasbecomeanimportantresearchareanowadays.Thisstudyexplorestheoptimization
frameworkforthedistributionvehicleroutingproblemandminimizingtheprocessingtimeasper
thelogisticcharacteristics.

Thisarticlefocusesonthecharacteristicsofthecollectionanddistributionofagriculturalproducts
usinganaccuratepathplanningof thevehicle toestablishamathematicalmodel,anddesignan
intelligentalgorithmforthesame.Thisworkisdedicatedtosolvetheproblemofrandomizationinthe
collectionanddistributionofagriculturalproducts.Sincerandomnessismuchmorecomplicatedthan
certaintypesofproblems,accuratealgorithmscanonlybeappliedtoasmallrangeofproblemtypes.
Itusesahybridoftaboosearchalgorithmsforsolvingtheproblemofrandomquantityofagricultural
productscollected/distributedbyworkingvehiclecollection/distributionpathplanning.In the
proposedtabooalgorithm,alarge-scaleproblemcanbedividedintoseveralsmall-scaleproblems
thatcanbecalculatedatthesametimebydividingalarge-scaleproblemintoanumberofsmall-
scaleproblems,whichcanreducethetimecomplexityofthealgorithm.Theheuristiccalculations
involvedinthedevelopmentofalgorithmsmakeitconvenientsimplifiedtoolforthecollectionand
distributionofrandomagriculturalproducts.

Therestofthisarticleisarrangedas:section2presentstheliteraturereviewofexistingstate-
of-the-arttechniquesinthisfield;problemdescriptionandmathematicalmodelingisdiscussedin

Figure 1. General Flow diagram of Logistic Distribution
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section3followedbysection4detailingtheproposedalgorithmicpart.Theresultsandanalysis
alongwiththedetaileddiscussionoftheoutcomesobtainedarepresentedinsection5followedby
theconclusionandfuturescopeofthisresearchworkinsection6.

2. LITERATURE REVIEw

Moradi,B.proposedanewmulti-objectivediscretelearnableevolutionmodel(MODLEM)to
solvetheproblemofvehiclepathwithtimewindow.ThelearnableEvolutionModel(LEM)
includesamachine-learningalgorithm,likeadecisiontree,thatcanfindtherightdirection
ofevolutionandthussignificantlyimproveanindividual’sfitness.Anewpriority-basedLEM
chromosomecodingschemeisproposed,andthecorrespondingroutingschemeisgiven.In
ordertoimprovethequalityanddiversityoftheinitialpopulation,agoodapproximationof
Paretofrontiercanbeobtainedwithinareasonablecalculationtime.Inaddition,anewheuristic
operatorisusedtocountertheformationofincompletechromosomesintheinstantiationprocess
(Moradi,2020).(WangandLu,2019)proposedacompetition-basedmemealgorithm(MAC)
tosolvetheCGVRP.Basedonthesubstitutionarrayoftravelagentproblem(TSP)route,an
effectivedecodingmethodforconstructingCGVRProuteisproposed.Basedonthelocation
informationofcustomers,aninitializationmethodbasedonKnearestneighborisproposed.
AccordingtothecharacteristicsofCGVRP,variableneighborhoodsearch(VNS)framework
andsimulatedannealing(SA)strategyareadoptedtoperformsearchoperatoronTSPpathfor
allsolutions.Thevalidityofthecompetitivesearchanddecodemethodisverified.Alarge
number of comparison results show that this algorithm is more effective than the existing
methodinsolvingCGVRP.(ZhuandLi,2018)studiedtheapplicationofcomputeralgorithmin
agriculturalproductse-commerce,introducedagriculturalproductse-commerceandprecision
miningalgorithm,constructedthecharacteristicinformationofconsumerpreferencemodel,
andconstructedtheagriculturalproductfeaturemodelandrecommendationalgorithm.The
preciserecommendationalgorithmisstudiedfromfouraspects.Basedonthecharacteristics
ofagriculturalproducts, theoptimizationof traditionalproductrecommendationprocessis
helpfultoimprovetheaccuracyofrecommendation.

Thelatestresearchemphasisisontheschedulingandoptimizationofdeliveryvehicles
inordertoprovidethereducedcostandreliabledeliveryservice(BinandXiao-Jun,2015;
Li,2014;Xiao-yi,2017).ThevehicleroutingproblemwasinitiallysolvedbyusingtheAnt
colonyoptimizationalgorithm(Shangetal.,2007).However,thetechnologicaladvancement
motivatedtheresearcherstoapplyoptimizationalgorithmsinotherindustries(Li,2014)while
transferringthemulti-dimensionaloptimizationproblemtoonedimensionalstatics.Therecent
adventcameinexploringtheevolutionoptimizationalgorithmsofantcolonyoptimizationto
viewitspotentialgrowth(Balseiroetal.,2011).Thesealgorithmshaverecentlybeenapplied
tothenetworkroutingproblems,vehiclerouting,datamining,faultdiagnosis,etc(Ramadhani
et al., 2017). The potential of particle swarm optimization (PSO)has been studied in the
recentyearstodealwiththecontinuousoptimizationproblemsinthedomainslikebiological
medicine,imageprocessing,taskscheduling,engineeringapplicationproblems,etc.(Chávez
etal.,2016;Kıranetal.,2012;Poongodietal.,2019;Ramadhanietal.,2017;Sharmaand
Kumar,n.d.;XuandMin,2016;Xuetal.,2016).Variousoptimizationalgorithmshavebeen
used by different researchers like Zachariadis et al. presents a particle swarm algorithm
(Zachariadisetal.,2009),and(Jinetal.,2007),(GandPeralta,2009)and(TasanandGen,
2010)utilizesthetaboosearchalgorithmcombinedwithlocalsearch,antcolonyalgorithm
andgeneticalgorithmrespectively.TheworkusingtheTaboosearchisimpressiveinterms
ofitsapproachtowardsthereductionofeffectivesplitdeliverywhileminimizingthemileage
oftransportationwithreasonablecomputationaltime.
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3. PRoBLEM DESCRIPTIoN AND MATHEMATICAL MoDEL

Theproblemdescriptionanditsmathematicalmodellingispresentedinthissectiondescribingthe
vehicleroutingproblem.

3.1 General Description of the Problem
To address the issue of distribution of agricultural products collection and distribution routes,
first conceptual description: in the two-dimensional transportation route map G = (V, A), V = 
[(v0,v1,v2),...,Vn]istheendpointcontrol.v0representstheplannedproductdistributioncenter,where
mworkingcarsareplacedforcollectionanddistribution,andthedistributioncarreturnswhenever
thedistributionentersStandbyatthispoint.Theremainingvirepresentsthelocationsalloverthe
distributionarea,thatis,thedistributionpoints.Thedistributiondemandissetasarandomvariable
ξi,andtheagriculturalproductsofthedistributionpointsinallareasarecompletedbythedistribution
vehiclesofthedistributioncenter.A={(vi,vj)|i≠j,(vi,vj)∈V}isasetofarcs,andeacharcrepresentsthe
routeoftwodeliverypoints.C={cij|(i,j)∈A}, cijrepresentsthemovementdistancerequiredforthe
operationofthetwodistributionpoints,oilconsumption,depreciation,ortimeconsumption(Nadir
etal.,2019).Thensetthemovingspeedofallvehiclesinthedistributioncenterasu,theloadingand
unloadingtimeofeachdistributionpointists,andtheloadingandunloadingtimeofthedistribution
vehicleinthedistributioncenterist0.SetthedeliverypointtospecifythemaximumtimeTiforthe
vehicletoreachthispoint.Ifitarriveslate,theextralostworkfeeisf(ti-Ti).Ifitarrivesearly,there
isnolostworkfee,andthensettirepresentstheactualtraveltimeusedbythedeliveryvehicle.The
modelsofalldeliveryvehiclesarethesame,andthehighestoperatingcapacityisQ.Thenthereis
thefastestoperationplantofindthetotalcostofdistribution(thesumofmovingexpenses,delayed
worktimeandfixedexpenses).

3.2 The Minimum Number of Delivery Vehicles Required 
Under the Constraint of opportunity
As mentioned above, the demand for distribution points is generated randomly, that is, random
variables,sothisproblembelongstothecategoryofrandomdistribution.Inrandomdistribution
planning, the demand for delivery vehicles is generally determined for the first time based on
opportunityconstraints.Then,inthemovingpathτwithndeliverypointsthathasbeendesignedin
aday,themaximumnumberofdeliverypointsthatadeliveryvehiclecanserve:
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3.3 Time when the Vehicle Arrives at the Demand Point
Therouteproblemofthedeliveryvehicleisrandom.Thistypeofproblemisgenerallyusedtoplan
theroute.Forexample,whenthedeliveryvehiclestartstoleavethestation,firstplanthedelivery
route,andthenthedeliveryvehiclefollowstheplannedroute.Theoperationprocessisalreadyempty
andfullinthemiddle,adjusttheroute.Forexample,ifthedeliveryvehicleisemptyandfullinthe
middle,thenfirstreturntothedistributioncentertoreloadandunload,andthenfollowthepreviously
setroutetocompletetheremainingdistributionpointsDeliveryandpickup(Jonesetal.,2019).Ifthe
deliveryvehicledoesnotcompletethepre-givenplannedtasks,thatis,itdoesnotpassthroughall
thedeliverypointsandmustreturnwithafullload,thissituationbecomesarouteplanningfailure.
Inthismodel,thedeliveryvehiclemustpassthrougheachdeliverypoint;whenthedeliveryvehicle
reachesthei-thdeliverypoint,itcanknowthedemandofthenextdeliverypointi+1,sotheremaining
deliverycapacityofthecurrentdeliveryvehicleisnotenoughtocompletethenextdeliverypoint.
Whenthereisademandforadistributionpoint,thedistributionvehiclereturnstothedistribution
centerfromthecurrentdistributionpointiinadvance;eachdistributionvehicleisonlyallowedto
haveonerouteplanningfailureduringthedelivery;theplannedpathisequal,anddrepresentsthe
movementbetweenthetwodistributionpoints.Distance,dij = dji.Therouteofndeliverypointscan
beobtainedintheserviceprocessofdeliveryvehiclek,whenthereisnopathplanningfailureduring
theoperationprocess,thetimetoreachdeliverypointi:
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wherepjkistheprobabilityoffailureofrouteplanningatpointj:
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3.4 Path Cost objective Function
Thepathcostvalueofthek-thvehicle:
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Theobjectivefunctionofpathcostformvehiclesisasfollows:
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whereg(m)isthefixedinvestmentcostrelatedtothenumberofvehicles.

4. PRoPoSED ALGoRITHM

Comparedwith randomprogramming, theprecise algorithm requires strongmathematical skills
whencalculating,andthescaleofproblemdistributionpointsthatcanbeappliedtothisalgorithm
isrelativelylimited.Thencomparewithexamplesandalgorithms.Theflowchartoftheproposed
algorithmisgiveninFigure2andthealgorithmisdescribedasfollows.

4.1 Taboo Search Algorithm
Thetaboosearchalgorithmisnotsuitableforlarge-scaleproblems.Therefore,inordertomakethe
searchscopewider,setatabootableforalldeliveryvehicles-taskallocationarchitecture,andthen
configurethemonomerwiththesameallocationstructuretoenterthemostExcellentroutetaboo

Figure 2. Flowchart of the Proposed Algorithm
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search.Definitionofthedistributionstructure:setGj=[g1,g2,...,gm]representsthedistributionvehicle
correspondingtosolutionj-taskdistributionstructure,girepresentsthedeliveryvehicleiisgoingto
Thenumberofdeliverypoints.Ifthetwosetsarethesame,thenthetwofeasiblesolutionshavethe
samedeliveryvehicle-taskassignmentarchitecture.Forexample,ifthereare4deliveryvehicles,the
distributionresultoffeasiblesolution1is3-2-2-3,andthedistributionresultoffeasiblesolution2
is2-2-3-3.Sincethecarmodelsarethesame,thetwosolutionshavethesamedistributionstructure.

Tabooalgorithmsteps:

Step 1:Setupdeliveryvehicle-taskallocationframeworktabootableT1,initializeT
1
= ϕ .

Step 2:Acertainnumberofalternativesolutionswillbegeneratedfromtheabove.Thegeneration
stepofanalternativesolution:firstgeneratearandomsequenceofdistributionpoints,andthen
taketurnstorandomizethedemandofeachdistributionpointtothedistributionvehiclethatcan
undertakethetask(Arnon-Ripsetal.,2019;BrionesandSarmah,2018).Thisprocessisrandom
Yes,ifthedemandofthedistributionpointassignedtoacertaindistributionvehicleexceeds
themaximumloadingcapacityofthecurrentdistributionvehicle,thenstopassigningtasksto
thedistributionvehicle.Then,thedistributionpointsassignedtoeachdistributionvehicleare
connectedintoaroutesequence,whichisanalternativesolution.Refertosimilardocuments
forthespecificmethodused.Repeattheabovesteps,whenthegeneratedalternativesolutions
reachacertainlevel,thenselecttheexcellentsolutionsinthefrontrowfromthesealternative
solutionsastheinitialsolutions.

Step 3:Intheinitialsolutionselectedinthepreviousstage,taketurnstodeterminewhethereach
deliveryvehicle-taskdeliverystructureintheinitialsolutionhasappearedinthetabootable.If
thereareduplicates,skipthesearchandjudgethenextinitialsolution;Ifthereisnorepetition,
putthedistributionstructureintothetabootableT1,usethissolutionastheinitialsolutionof
thenext-leveltabooretrievalalgorithm,andgotothenextstep.

Step 4:The inner tabooretrievalalgorithmrefers to theuseof thecurrent feasiblesolution, the
neighborhoodchange2-opt (Nadiretal.,2019) (twodistributionpoints replacement),select
several candidate solutions with better results from the distribution set, and determine the
candidatesinturnistheoptimalsolutioninthistaboo?Ifthereisnotaboo,thecorresponding
tabooitemisplacedinthetabootable,andthecurrentcandidateisusedasthecurrentsolution;
if the taboo is triggered, it is judgedwhether itcan trigger thebreakingof the taboo. If the
conditionsforbreakingthetabooarereached,thetabooisbrokenandtheresultantisthecurrent
solution;iftheconditionofbreakingthetabooisnotmet,itwillbethenextcandidatesolution
forthejudgmentmentionedabove.Thenumberofcandidatessetsandthelengthofthetaboo
table aredeterminedaccording to the running timeof theprogramand the accuracyof the
comprehensivecalculation.

Step 5:Thenjudgewhetherthesolutioncanreachtheoptimalretrievalrequirements,ifitmeetsthe
requirements,stopthecalculation,andthenallocatetheresult tothecorrespondingdelivery
vehicle-theoptimalsolutionofthetaskdeliveryarchitecture.

Step 6:Whetherthesearchhasbeencompletedintheinitialsolutionset,returntoStep3ifitisnot
completed;ifithasbeencompleted,selecttheoptimalvalueintheoptimalsolutionofallthe
distributionvehicles-taskdistributionarchitectureasthefinalsearchresult.

4.2 Genetic-Taboo Hybrid Algorithm
Inordertogetbettercalculationresults,theprematurenatureofgeneticalgorithmandthelimitations
oftabooretrievalalgorithm,theadvantagesofthetwoalgorithmscanbeselectedandcombinedinto
ahybridalgorithm.Thehybridalgorithminthisarticleisavariationofgeneticalgorithm,which
usestabooretrievalmutation.Thealgorithmofgeneticalgorithmliterature(Jonesetal.,2019)is
consistent,andthetabooretrievalalgorithmisroughlythesameas2.1.Whenthenumberofdelivery
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vehicles-taskdeliveryarchitecturesishuge,tabooretrievalwillbeusedforallarchitectures,andthe
calculationtimewillincrease.Therefore,itispossibletosettaboosearchonlyforsomedistribution
architectureswithgoodtargetvalues.Intheprogramdesign,avariablemutationprobabilitycanbe
set.Asthealgebraofgeneticevolutionincreases,theprobabilityvaluegraduallyincreases.

5. RESULTS AND DISCUSSIoN

Thealgorithmisappliedontheagriculturalproductareaandtheresultsarecomputedfortheproposed
approach.Ina100×100agriculturalproductarea,20distributionpointsareset(coordinatepoints
areshowninTable1),thedistributioncenterlocationis(50,50),andthedistributionofeachservice
centerisindependent.

Thedistributioncentersconformtotheloosedistributionqi~p(λ=5),themaximumoperation
capacityofalldeliveryvehiclesQ=30,thedrivingspeedu=60,theoperationtimeofeachdelivery
pointtakes113,thetimepointwhenthedeliveryvehiclestartstomoveis0,andthemaximumarrival
ofalldeliverypoints.Thetimeisrandomlyallocatedbythecomputer.Ifthetelephonetimetiofthe
deliveryvehiclearrivingatthedeliverypointisgreaterthanthetimelimitTi,thepenaltyfunctionis
settothemaximumoperatingcapacityofallvehiclesQ=30,drivingspeedu=60,theservicetimeof
eachpointis113,andthetimewhenthevehiclestartstodepart.Recordedas0,therequiredarrival
timeofalldemandpointsisrandomlygeneratedbythecomputer.Whentheearliesttimetiofthe
vehicle’sarrivalattheservicepointexceedsthetimelimitTi,thepenaltyfunctionissetasf(ti-Ti)
=400(ti-Ti).Thefixedinvestmentcostis1,000.TheCoordinatepointsofthelatestarrivaltimeand
demandpointsarepresentedinFigure3.

In the improvedmathematicalmodel, thealgorithmusesordinalcoding.After themutation
calculation,theauxiliaryfactorbasedonintegerordercanbeusedtosolvetheshortcomingsofthe
mutation,andthenthegenesobtainedafterthemutationoperationareallordinal,whichcandotherest.
Thisisalsothemostimportantpartoftheimprovedmathematicalmodelalgorithm.Itisconceivable
thatifotherroundingmethodsareused,suchasconventionalrounding,roundingdownorupcannot
beallgenevaluesOrdinalnumberscannotgeteffectiveresults.Thecrossoverfactorisdesignedto
followtheevolutionaryalgebratoautomaticallyupdatethecrossoverfactor.Thiscrossoveroperation
makesthealgorithmintheinitialstageofevolution,whichcanimprovethealgorithm’sglobalretrieval
ability,andcanalsostrengthenthelocalretrievalabilityinthelaterstage.Thecalculationoutcomes
achievedfortheproposedalgorithmsareprovidedinTable2.

Table 1. Coordinates of the latest arrival time and demand points

Serial number coordinate Latest arrival 
time Serial number coordinate Latest arrival 

time

1 95.5 0.86 11 61.1 0.39

2 23.35 4.08 12 79.74 8.38

3 60.81 9.1 13 92.44 5.08

4 48.0 0.33 14 73.93 10.4

5 89.13 1.74 15 17.46 5.31

6 76.20 2.44 16 40.41 4.80

7 45.19 2.39 17 93.84 9.46

8 1.60 6.82 18 91.52 5.96

9 82.27 3.2 19 41.20 2.44

10 44.19 2.4 20 89.67 7.56
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Description:GAisageneticalgorithm;psizerepresentsthenumberofinitialsolutionsets;m m, 
refers to the minimum and maximum number of delivery vehicles respectively; the genetic
algorithmhasacrossoverprobabilityof0.6andamutationprobabilityof0.2;stisthedelivery
vehicle-taskdeliveryarchitecture;TSisthetabooretrievalalgorithm;st1istheactualdelivery
vehicletaskdeliveryarchitectureinvolvedinthecalculation;cnisthenumberofcalculations;
time: theapproximate running timeof theprogram, theunit ismin,and thecomputerCPU
frequencyis800;maxv,minv,meanv,andstandarddeviationarethemaximum,minimum,and
averageexpectedvaluesofthedeliveryvehicle’smovingmileageafter10calculationsValue
andstandarddeviation;HAisagenetic-taboocombinedalgorithm.Fromtheanalysisofthe
calculationresults,thefollowingconclusionsaredrawn.

Figure 3. Graphical representation of latest arrival time and coordinates for respective demand points

Table 2. Calculation results

psize st st1 cn maxv minv meanv Standard 
deviation time

n=10
m=2
m=3

GA 50 10 2618.9 2414.3 2500.8 60.9 3

GA 80 10 2502.2 2394.5 2469.1 30.7 6

TS 30 5 5 10 2414.3 2394.0 2398.4 8.4 20

HA 50 5 2 10 2414.3 2394.0 2442.6 28.8 6

n=11
m=3
m=4

GA 50 10 3606.7 3494.2 3544.4 32.7 3

GA 80 10 3599.1 3482.1 3543.9 36.9 9

TS 30 8 8 10 3501.4 3470.2 3482.3 10.2 25

HA 50 8 4 10 3506.3 3458.6 3478.8 16.6 6

n=16
m=4
m=5

GA 80 10 4842.9 4720.0 4779.8 37.5 8

GA 12 10 4853.3 4750.2 4797.9 36.6 12

TS 30 10 10 5 4620.5 4558.1 4598.7 25.4 30

HA 80 10 4 10 4653.3 4570.3 4610.8 24.1 16
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Theconvergenceoftabooalgorithmcanbeused,andbecauseitneedstoretrieveeachdelivery
vehicle-taskdistributionstructure,theretrievaltimeistoolong.Geneticalgorithmhasanadvantage
incomputingtime,buttheconvergenceisnotbetterthantabooalgorithm.Whenthedistribution
vehicle-taskdistributionstructureisrelativelysmall,itismoreappropriatetoadoptthetabooretrieval
algorithm;whentherearemanydistributionstructures,itisnecessarytoimprovethealgorithm,and
ahybridalgorithmcanalsobeused.Afterpassingsomebettersolutionsexpresslythroughgenetic
algorithm,andthenretrievingthesedistribution-taskdistributionstructures,thesearchtimecanbe
reduced.Inpracticalapplications,thetabooretrievalalgorithmisusedinsmall-scalecases,andthe
tabooretrievalalgorithmisusedinlarge-scalecases.Ifthetimeistoolong,hybridalgorithmscan
beused.Theresultsfor200iterationsafterapplyingtheproposedalgorithmsisdepictedinFigure4.

Aftercarryingouta200-ratioiterativeprocedureand10experiments,40deliveryrouteswith
thesameperformancewereobtained.Thebestresultscanbeachieved94%.Thetotalroutelengthis
790km,andthecollectioncanbecompletedwith3deliveryvehiclesForthedeliverytask,thedelivery
routeofthefirstdeliveryvehicleis1-6-3-2-4-5,andthentheactualloadingcapacitywhenleaving
thedistributioncenteris8tons,whichcanreachthefullloadstateandreturntotheactualloading
capacityofthedistributioncenterItisalso8tonsandtheroutelengthis215km.Thedeliveryroute
ofthesecondvehicleis:0-1-3-4-0-6-2-5.Theactualloadingcapacitywhenleavingthedistribution
center isalso8 tons,which isalso fully loaded,and the loadingcapacitywhen returning to the
distributioncenterItis6.5tonsandtheroutelengthis305km.

The outcomes are also evaluated in terms of different evaluation parameters like accuracy,
precision,recallandF-score.TheseoutcomesfordifferentiterationsaredepictedinFigure5.

Ahighestvalidationaccuracyof94.27%wasobtainedover200thiterationcount,whileahigh
precisionvalueof94.37%wasreportedforthesame.Anaveragevalidationaccuracyof94%hasbeen
obtainedforthecompletealgorithm.TheotherperformanceindiceslikerecallandF-scoreprovides
94.57%and94.56%valuesfortheproposedoptimizedapproach.

Figure 4. Results after 200 iterations
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6. CoNCLUSIoN

Thispapercombinesthecharacteristicsofthecollectionanddistributionofagriculturalproducts,
carriesouttheoptimizationofthecollectionanddistributionrouteofagriculturalproductswithatime
limitanduncertainnumberofdeliveryvehicles.Theproposedapproachgivestheexpectedplanning
modelbyhybridizingthetwomethodsoftabooretrievalalgorithmandhybridalgorithmandfocusing
ontheresearchontabooretrievalalgorithm.Byadoptingthedoubletabooofunderstandingsetand
routeorderinthealgorithm,theshortcomingsoftabooalgorithmonlargescalearesolved.However,
becauserandomnessismuchmorecomplicatedthancertaintypesofproblems,accuratealgorithms
canonlybeappliedtoasmallrangeofproblemtypes,andheuristiccalculationsinthedevelopment
ofalgorithmsmakesthealgorithmsimplifiedforthecollectionanddistributionofrandomagricultural
products.Thiscalculationresulthasagoodeffectonthesimilartopicsmentionedinthetabooretrieval
algorithm.Thehighestvalidationaccuracyof94.27%wasobtainedover200thiterationcount,while
achievingthehighprecision,recallandF-scorevaluesof94.37%,94.57%and94.56%respectively.
Thefutureperspectiveofthisworkliesinsolvingtherandomnessandcomplexityissuewhiledoing
themorein-depthresearchofthetimeandaccuracy.

Figure 5. Performance Evaluation Parameters for different iterations
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