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ABSTRACT

Inordertoimprovetheunreasonabledistributionoflogisticscenterdeploymenttime,alllogistics
centeralgorithmsinthispaperareregardedasthesubjectoffree“activities,”andtheyareallowed
tomovefreelyaccording to theserulesbysettingcertainmovingrules.Simulationresultsshow
thatthealgorithmhasgoodcoverageeffectandcanmeettherequirementsoflogisticscentersfor
coverageeffect.
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1. INTROdUCTION

Locationselectionhasalwaysbeenanimportantlinkinthesupplychain.Thelocationoflogistics
centerisnotonlyrelatedtotheservicelevelofcustomers,butalsodirectlyaffectsthecostofthe
wholelogisticsprocess,soithasbeenpaidgreatattentionbyscholars.Atpresent,theresearchon
locationmodelmainlyfocusesonMCLPandCCLP.Theproblemofoverlayisaclassicproblem
oftraditionallocationmodel.Itwasfirstproposedbyliteratureandwidelyusedinvariousfields.

Thelocationproblemoflarge-scaledynamiccoverageissolvedindetailbysimulatedannealing
algorithminreference(Regaieg,R.,MKoubàa,Ales,Z.,&Aguili,T.2021).Thealgorithmcan
meettheserviceneedsof2500nodesand200logisticshubs,andalsofilltheproblemthatprevious
researcheshavenotpaidenoughattentiontolarge-scaledynamiccoverage.Thepaper(Aab,A.,Ek,
A.,&Sr,B.2021)proposesthemulti-objectivemaximumcoveragelocationandmulti-objective
fuzzytargetplanningbasedontheemergencyvehiclepositioningmodel.Theultimategoalisto
improve service coverage and service levelwith a short total transportationdistance.Thepaper
(Ma, X., Yang, J., Sun, H., Hu, Z., & Wei, L. 2021) proposes the maximum coverage problem
whenbothnodesandpathsgeneraterequirements,andestablishes twodifferentmodelsforboth
requirements.Greedyalgorithmbasedonsimulatedannealingalgorithm isused tocalculate the
secondarymaximumcoveragepositionofnoderequirements,andgeometricmathematicsisused
tocalculatepathrequirements.Finally,thelocationofmobileservicestationinYiliCounty,New
Yorkisdeterminedbytrackingdataofmobileusersandmobileusers.Thepaper(Attia,A.M.,Al
Hanbali,A.,Saleh,H.H.,Alsawafy,O.G.,Ghaithan,A.M.,&Mohammed,A.2021)discussesthe
maximumcoverageprobleminthecaseofnegativeweightinthenetwork,andproposesaninteger
programmingalgorithmforthisproblem,andimplementsthealgorithmbasedonILOGCPLEX
software.Thedatasetwith40maximumcoverageproblemsissolvedandtestedbytwoheuristic
algorithms,ascendingalgorithmandsimulatedannealingalgorithm.Reference(Jagadeesh,S.,&
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MuthulakshmiI.2021)throughtheuseofGISandtheelaborationofpartialcoverageidea, the
traditionalcoveragemodelisextendedtosomeextent,andtheconclusionisthatcomparedwiththe
traditionalcoveragemodel,thenewmodelcoversmoredemandnodes.Thepaper(Abdel-Basset,
M.,Mohamed,R.,&Mirjalili,S.2021)proposeamethodofgeneratingandcoveringthecolumns
tosolvetheproblemofmaximumprobabilitycoverage.

TheresearchonthelocationofmaximumcoverageinChinaintheearlystagemainlyfocuseson
theclassificationofthemethodsusedandthereferenceforforeignscholars.Thepaper(Zou,F.,Yen,
G.G.,Tang,L.,&Wang,C.2021)dividesthecoveringlocationintotwotypes:deterministiclocation
modelandprobabilitylocationmodel.Deterministiclocationincludessetcoverageandmaximum
coverage.Probabilitylocationincludesprobabilitysetcoveragemodel,maximumexpectedcoverage
modelandmaximumavailabilitycoveragemodel.Amembranecalculationmethodbasedonthe
non-uniformradiuscoveringlocationisproposedintheliterature(Ursulak,J.,&Coulibaly,P.2021),
whichisusedtolocatethefreshagriculturalproductslogisticscenter.Reference(Shi,C.,Wang,M.,
Yang,J.,Liu,W.,&Liu,Z.2021)considersthelocationofthemaximumcoverageproblembased
ontimesatisfaction.Reference(Hm,A.,Hw,B.,Ye,T.A.,Ran,C.C.,&Xz,B.2021)considers
thelocationefficiencyofjointcoveragelocationatthelowestservicelevel.Reference(Tam,N.T.,
Hung,T.H.,Binh,H.,&Le,T.V.2021)accordingtothedisasterdegreeofthedisasteraffected
area,consideringthefactorssuchasthebudgetcostoftheprojectinthedisasterstrickenarea,the
locationmodelcoveringthelargestproblemisestablishedtomeettheneedsofdisasterreliefand
reliefmaterials.Finally,throughtheactualnumericalexperiments,theinfluenceareaandmaterials
meetdifferentbudgetcoststandardsarediscussed,Differentinfluencesonthenumberandaddress
ofthegoodsdistributioncenter.

Reference(Leng,L.,Jia,H.,Chen,A.S.,Zhu,D.Z.,&Yu,S.2021)considersallhandling
tools,productsandtheprocessofpickingupgoodsinthewarehouseaspartofacommonlogistics.
Byusinglocation-basedservicetrigger,thelocationinformationisseamlesslycombinedwiththe
warehouseworkflow,whichmakes full useof the convenienceof intelligentmanufacturing and
industry4.0.Reference(FShafiee,Kazemi,A.,Caghooshi,A.J.,Sazvar,Z.,&Mahdiraji,H.A.
2021)establishesamulti-leveldistributionsystemforspecificareasbetweensuppliersandcustomers
inChina.Thesystemdeterminesthatthemethodofmixedintegerlinearmulti-levelcollaborative
logisticscenterisadopted.Meanwhile,thetransportationvolumeandvehicleloadrateoftransport
vehicles are considered in the model. The influence of the model on site selection decision is
illustratedaccordingtoactualcases.Reference(Naghdi,S.,Bozorg-Haddad,O.,Khorsandi,M.,&
Chu,X.2021)studieslocationmanagementoflocationbasedservicesusingcollaborativeagents.
Eachagentlearnsthedepthofaspecificcustomer’smobilemodeandpredictsthefuturelocationof
thecustomerbasedontheruleslearned.Allagentscoordinatelocationsbyinformingthelocation
ofmobileobjectswithinthescopeoftheservice.Finally,thecomparisonofseveralmethodsshows
thatthecollaborativelocationmanagementtechnologyoptimizesthelocationmanagementsearch
methodandshortensthesearchtime.

Thepaper(FSchmid,Winzer,J.,Pasemann,A.,&FBehrendt.2021)considersthejointlogistics
servicecenterinthehigh-speedserviceareabyusingadaptivegeneticalgorithm,andestablishesthe
locationmodelofmultiplelogisticscenters,includingthejointlogisticscostofmultisuppliersand
commodities,inventorycostandconstructioncostoflogisticscenter.Basedontheanalysisofthe
factorsaffectingtheecologicalsuitabilityofsiteselection,thepaperintroducesthenichesuitability
modelforthefirstscreening,thencombinestheintegerprogrammingtoselectthealternativescheme
forthesecondtime,andfinallydeterminesthelocationschemeofpubliclogisticscenter.Thepractice
showsthatthemodelcandealwiththeproblemofurbanecologicalenvironmentandlocationof
jointlogisticscenter.TheurbanpubliclogisticsnetworksystembasedonB2CandC2Ccommodities
isdeterminedbyreference(Liu,R.,Yang,P.,&Liu,J.2021).Basedonthenetworkstructure,the
numberofsecondarylogisticscentersisdeterminedbythetheoryoflocationselection.Then,the
location of urban public logistics center is determined by K-means clustering method. Finally,
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accordingtoVoronoidiagramtheory,theserviceareadivisionofthecitysecondarylogisticscenteris
determined.Thepaper(Mirzaee,M.,Safavi,H.R.,Taheriyoun,M.,&Rezaei,F.2021)proposesthe
locationtechnologyofmultilogisticscenterinpubliclogisticsbasedonanalytichierarchyprocess.
Thepaper(Wang,R.,Wang,Y.,Gundersen,T.,Wu,Y.,&Liu,M.2021)studiestheadvantagesand
disadvantagesoflogisticscenterlocationunderthegenerallogisticsconditionbasedondepreciation
cost.Reference(Fountas,N.A.,&Vaxevanidis,N.M.2021)basedonthegenerallogisticslocation
modelbetweendifferentindustriesbasedon“softtimewindow”and“hardtimewindow”,inorderto
betterservedifferentcustomers’differenttimedemands,theimprovedparticleswarmoptimization
algorithmandsearchalgorithmareusedtosolvethenonlinearprogrammingproblems.

Intheprocessoflogisticscenterlocation,itisoftennecessarytogetthesupportofmodelor
data.Thecommonoperationalresearchmodelsandmethodsincludeintegerprogramming,dynamic
programming,heuristicalgorithmandcomputertechnology.

2. ReLATed wORKS

2.1 Gravity Method
Thecentersofgravitymethodcomesfromgeometryandisoftenusedforthesiteselectionofa
singlelogisticscenters.Theareatobeselectedisconsideredasanobjectforphysicalandgeometric
calculationandthecentersofgravityisfinallydeterminedasthebestlocation.Thecentersofgravity
methodcannotbeindependentlyappliedinmultiplelogisticscentersduetoitsdisadvantagesbrought
by itsnaturalandsimpleadvantages.However, itcanbewellusedforsiteselectionofmultiple
logisticscentersbycombiningwithothermethods,suchassystematicclustering.

2.2 Fuzzy Clustering Method
Fuzzyclusteringmethod isamethod that firstdetermines themainfactorsaffecting thesystem,
andthenmakesacomprehensiveevaluationindexsystem.Itusesmulti-layeranalysismethodand
bottom-upthinkingto integrate theupperandlower indicators into the indexlayer.As the input
valueoffuzzyclustering,itgenerallycombinesthefinalclusteringindexofTOPSISmethodtosort.

2.3 Mixed Integer Programming Method
Mixedintegersiteselectionhasalwaysbeenthebestchoiceforcommercialsiteselectionbecauseit
cantakevariouscostsintoaccountasaspecificoperationalresearchmodel.Generally,theobjectiveis
tominimizethetotalcost,andtheoptimalsolutionisobtainedbyconsideringallkindsofconstraints.
However,thesolvingspeedoflarge-scalelocationproblemisrelativelyslow.Ofcourse,withthe
upgradingofGPUandotherhardware,thecalculationspeedhasbeengreatlyimproved,whichmakes
theapplicationofintegerprogramminginlocationmoreadvantageous.

2.4 Mixed Operational Research Model
Dynamicprogrammingmethodhasalwaysbeenanimportantmethodtosolvemulti-stageproblems.
When0-1programmingiscombinedineachstageofdynamicprogramming,thesearchspeedand
accuracyaregreatlyimproved.

Double-layerprogrammingmethoduselinearprogrammingmethodtoselectthesiteforthefirst
step,appliestheideaofdouble-layerprogrammingmethod,andmakesasecondselectionofthesite
selectionresultsbycombiningwithqueuingtheoryinoperationalresearch.Thishybridmethodhas
someadvantagesforlarge-scalesolution.

2.5 Computer Technology
Basedonthesiteselectionmethodofmulti-logisticscentersbasedonWitness,thesimulationmethod
hastheadvantagesofnotwoinaddressing,andcansettheactualconstraintsexistinginthesite
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selectionrange,suchasriversandhighways,soastoavoidtheapproximatesolutionthatneedstobe
carriedoutwhenthefinalselectedsiteisinvalid.Inaddition,GIS(geographicinformationsystem)
isintroducedintothesiteselectionmodeltomaketheprocessofsiteselectionmoreintuitiveand
visual,whichhasmoreobviousadvantagescomparedwiththesimulationmethod.Generally,itshould
beusedincombinationwiththeoperationalresearchmethod.

2.6 Heuristic Algorithm
Heuristic algorithmbasedongenetic algorithm (GA) isoneof themostof the logistics centers
locationmethod,butmostofthealgorithmsaremixedtoapply,Reference(Singh,S.,Agrawal,A.,
Kodamana,H.,&Ramteke,M.2021)addamulti-objectivegeneticalgorithmanalysisevaluation
mechanism,inmanytimesafteriterativecalculationofmultiplesetsofqualityfactoranalysishas
beenmadetothesatisfaction,makethelogisticscenterslocationselectionmorereasonable.Reference
(HWang,Sheng,B.,Lu,Q.,Yin,X.,&Fu,G.2021)conductedinteractiveiterationoftwogenetic
algorithmstoformhierarchicalgeneticalgorithmandconsideredevolutionarygametoselectthe
locationof logisticscenters.Reference (BerTaCchini,F.,Bilotta,E.,Demarco,F.,Pantano,P.,
&Scuro,C.2021)consideredtheapplicationofparthenogeneticalgorithminthesiteselectionof
multiplelogisticscenters,butalsoconductedsearchonthebasisofregionaldivision.Reference(Al-
Amin,M.,Abdul-Rani,A.M.,Ahmed,R.,Shahid,M.U.,Zohura,F.T.,&Rani,M.2021)proposed
ahybridimmunefruitflyoptimizationalgorithmthatcombinesfruitflyoptimizationalgorithmwith
immunealgorithm.Bycomparingwiththesimulationresultsoftraditionalimmunealgorithm,the
hybridimmunedrosophilaalgorithmisusedtosolvetheproblemoflocationselectionofmultiple
logisticscenters,whichcanquicklyconvergetotheglobaloptimallocationmodel,providinganew
waytosolvetheproblemoflocationselectionofmultiplelogisticscenters.Basedontheimmune
algorithm,Reference(Xu,M.,Chen,Y.,DWang,Wang,Y.,Zhang,L.,&Wei,X.2021)introduced
theframeworkmodelofmulti-populationco-evolution,andproposedamulti-populationimmune
co-evolutionalgorithm.Simulationdataexperimentsalsoshowedthat theconvergenceofglobal
optimizationabilityofthehybridalgorithmcanefficientlyconductsiteselection.Reference(MuZhou,
XinyueLi,YaWang,ShanshanLi,YingyiDing,andWeiNie.2021)comprehensivelyconsidered
theadvantagesanddisadvantagesofgreysystemtheory,particleswarmoptimizationalgorithm,
Drezneralgorithm,geneticalgorithm,immunealgorithm,greyanalytichierarchyprocessandtarget
planninginsiteselection,combinedparticleswarmoptimizationalgorithmandimmunealgorithm,
andsolvedtheproblemofcontinuoussiteselectionoflogisticscenters.ThecombinationofDrezner
algorithmandgeneticalgorithmmakesfulluseofthelocalsearchabilityofDrezneralgorithmand
theglobaloptimizationabilityofgeneticalgorithm,sothatthecalculationresultscanbeclosertothe
globaloptimalsolution.Reference(MuZhou,YanmengWang,ZengshanTian,YinghuiLian,Yong
Wang,andBangWang.2019)mappedthelocationselectionoflogisticscentersintoaclustering
process,tookthelowesttotalcostoflogisticsastheclusteringcriterion,anddefinedthetransfer
probability,listandpheromoneupdatingmodeofantsincombinationwiththebehaviorpatternof
antsclusteringobjects,soas torealizethelocationselectionalgorithmofmulti-logisticscenters
basedonantcolonyoptimization.Somerecentlyproposedalgorithmshavealsobeenappliedtosite
selection.Reference(MuZhou,YanmengWang,YiyaoLiu,andZengshanTian.2019)appliedthe
newheuristicalgorithmbatalgorithmproposedin2010totheprocessofsiteselection.Thebasicidea
ofbatalgorithmoriginatesfromthesimulationofbatecholocationbehavior,andithasgoodglobal
optimizationability.Reference(Vitor,T.S.,&Vieira,J.2021)basedonthegravitysearchalgorithm
proposedtoapplythemutationstrategyofparticleaggregationdegreetothegravitysearchalgorithm,
andusedparameterstoavoidtheproblemofearlyconvergenceofthegravitysearchalgorithm,and
provedthesuperiorityofthisalgorithminthelocationoflogisticscenterswithpracticalcases.

Fromdomesticandinternationalresearchtrends,moreandmorewiththeaidofallkindsof
algorithmoflocationmethod,thesearchspeedandoptimizationabilityofthealgorithmwiththe
developmentofcomputerhardwareandsoftwarearealsograduallyimprove,especiallycanfeelmore
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andmoreintelligentalgorithmisusedforallkindsofsocialproduction,forthelogisticscenters’
locationinadditiontothegeometryalgorithmandthemathematicalmodelofquantitative,allkinds
ofheuristicintelligentalgorithmisalsoverysuitableforthiskindofproblem.

3. MAXIMUM COVeRAGe LOCATION ALGORITHM 
BASed ON MULTI - OBJeCTIVe OPTIMIZATION

Themathematicalmodelinthispaperismainlytodiscretizethelogisticsareaintopixellatticeto
selectthelocationofthelogisticscenters.Underthisconditionofabstractaveraging,thelogistics
centerscanbemovedaccordingtothesetconditionsandreachalocationwithlargercoverageafter
eachmove.Takingthecoverageoflogisticscentersastheoptimizationtarget,thealgorithmgradually
movesthelogisticscenterstoamorereasonablelocationbyincreasingthebalancedistancebetween
logisticscenters,soastoimprovethecoverageoflogisticsnetwork.Sincethispaperdoesnotneed
toconsiderthetotalmovingdistanceofthelogisticscenters,themovementinthemodelisjusta
computervirtualprocessforoursiteselection,andtherequiredminimummovingdistanceisjusta
constraintonthemovingprocess,withoutanycost.Wefocusonthefinalmovingresult.Thefinal
locationofthevirtuallogisticscentersisthelocationwiththehighestcoveragerateandthelocation
mostinlinewiththeexpectation.

3.1 Problem description

Inthispaper,thecoverageofthewholemarketareainneedofserviceisdefinedastheratioR
area


ofthecustomerareaA

area
 andthetotalmarketareaA

s
inneedofservicethatcanbeeconomically

servedbyagivenlogisticscenters(theareawithinthelogisticsradiusiscalledeconomicservice,
andtheareabeyondtheserviceradiusiscalleduneconomiclogistics)

R
A

A

P p x y

A B x yarea
area

s

COV i= =
× ×

× × ×

( ) ∆ ∆
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 (1)

3.2 Mathematical Modeling

IfthewholelogisticsareaisdigitizedintoindividualcustomersA B× ,thentheprobabilityP p ,d
i j( )
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i
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j
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Where, d p ,d
i j( ) isthedistancebetweenthei-thcustomerandthej-thlogisticscenter,R

d
isthe

servicescopeofthelogisticscenters.
Thelogisticscentersdeploymentalgorithmbasedonthebalancedistanceadoptsthelocation

selectionmethodofmultiplelogisticscenters’collaborativeservices.Theprobabilitythatcustomer
points p

i
 areservedbyalllogisticscentersis:
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IfthereareA B× customersinthetwo-dimensionallogisticsarea,andeachcustomerisexpressed
byarea∆ ∆x y× ,theprobabilitythatthei-thcustomerpointcanbeservedbythelogisticsnetwork
isP

i
p( ) ,whenP p d P

i j
,

min
( ) ≤ ,P

i
p( ) = 0 thenthecustomerpointisnotservedbyanylogistics

centers in the logistics network. WhenP p
i( ) = 1 ,P p d P

i j
,
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( ) ≥  the customer point can be

consideredtobeservedbythelogisticsnetwork.Whetherthei-thcustomerpoint p
i
 isservedby

thelogisticscentersofthelogisticsnetwork,i.e
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3.3 Algorithm description
NLogisticscentersarerandomlyassignedinthewholeservicearea,andthenodesetoflogistics
centersisD

j N
  S  S  S   S   S  = { , , , ... ... }

1 2 3
.

3.3.1 Relevant Assumptions and Conditions

(1) Eachlogisticscenterscanobtainthelocationinformationofitselfandallotherlogisticscenters;
(2) Otherfactorsarenotconsideredduringthelocationmovementoflogisticscenters;
(3) Themovingprocessoflogisticscentersisdividedintozparts;
(4) Inthek-thmovement,alllogisticscentersaremovedaccordingtothebalanceddistancer d

z
= ;

(5) The logisticscentershave thesameservice radius R
d

andcommunication radiusR
c

,among
whichthecommunicationradiusistheglobalcoverageradius;

(6) Therequirementsofeachcustomerpoint p
i
arethesame.

3.3.2RelevantSymbols

(1) R
d

:Serviceradiusoflogisticscenters;
(2) R

c
:Communicationradiusoflogisticscenters;

(3) R
e

:rangeofperceivederror;
(4) R

area
:Logisticscoveragerate;

(5) A
area

:Thetotalareaofcustomersservedbytheeconomy;
(6) A

s
:Thetotalareaofcustomersneedingtobeserved

(7) P
min

:WhenthelowestperceivedprobabilityP p d P
i j
,( ) ≥

min

,p
i
 isservedinasinglelogistics

centers;
(8) λ :istheintensityofinformation p

i
 released.Thestrongertheinformationis,theeasieritis

tobeperceived.Accordingtothecharacteristicsofexponentialdistributionandthelawofgravity,
thesmallerthevalueofλ
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(9) β :theperceptiveabilityparameteroflogisticscentersissetas2inthispaperaccordingtothe
universalgravitationtheorem;

(10) j :numberoflogisticscenters,eachlogisticscentershasauniquenumber;
(11) i :customernumber,eachcustomeralsohasauniquenumber;
(12) N

a
:neighbors’listoflogisticscenters;

(13) p
i
:thefirstcustomer;

(14) d
j
:thefirstlogisticscenters;

(15) d
a b

( , )S S :distancebetweenlogisticscentersand
(16) Z :Thenumberoftimesthelogisticscentersneedstobemoved;
(17) t

k
:thetimelengthofthefirstmovingprocess;

(18) d
k
:thebalancedistancebetweenlogisticscentersduringthefirstmovement;

Amongthem:d d d d d
k z1 2 3

< < < < <... ...

3.3.3 Logistics Centers Location Movement Scheme

Ifthecoordinatesofanytwologisticscenters S
a

andS
b

arerespectively( , ),( , )x y x y
a a b b

  ,thenthe
distancebetweenthetwologisticscentersis:

d x x y y
a b a b a b

( , )S S = −( ) + −( )2 2
 (5)
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k
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k
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thenthetwologisticscentersneedtobemovedtothenewcoordinateposition( ', '), ( ', ')x y x y

a a b b
    

meetingtheconditionsd d
a b k

( , )S  S ≥ .Inordertominimizethesumofthemovingdistanceofthe
twologisticscenters,thefollowingformulacanbeusedtocalculate:
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Duringthewholemovingprocess,thelocationofthelogisticscentersmaybebeyondtheboundary
ofservicescopeinthebackground,whichisobviouslyunreasonable.Ifthenewlocationisoutside
theservicescopeduringamovement,themovementwillnotbecarriedoutthistime,thatis,the
locationcoordinatesofthelogisticscentersareconsistentwiththeresultsofthepreviousmovement.

4. ALGORITHM STePS

(1) InitializevariousparametersandrandomlydeployNlogisticscentersintheservicearea.Let
a= b= k=1 1 1, , ,enterthestep(2).

(2) Everynodeinthezonebroadcastsinformationwhenenteringthek-thtimeperiod t
k

,including
theIDnumberandlocationinformationofthenode.Ifthenode S

a
receivesbroadcastinformation

fromtheneighbornode S
b

,updatetheinformationintheneighborlistN
a

toenterstep(3).
(3) Let S

b
isthenodeN

a
withthesmallestIDnumber,andenterstep(4).

(4) According to the informationof thenodes S
b

 in theneighbor table, node S
a

 calculates the
distanced

a b
( , )S S betweenthenode S

a
andtheneighbornode S

b
throughequation(5)toenter

step(5).
(5) Comparetheequilibriumdistanced

a b
( , )S S withthetimeperiodd

k
.Ifd d

a b k
( , )S  S ≤ ,calculate

thenewpositioncoordinates( ', '), ( ', ')x y x y
a a b b

    tobemovedtothroughequations(6)to(9),
andenterstep(6).

(6) IfthenewlocationofthenodetobemovedislocatedoutsidethemonitoringareaA,themoving
processwillnottakeplace,andthenodetobemovedwillnotmove,enteringstep(7);otherwise
movetothenewlocationandenterstep(7).

(7) If,a N= thenturntostep(9);Otherwise,enterstep(8).
(8) Ifeachnode S

b
 in theneighbor listN

a
of the logisticscenters S

a
completes thecomparison

accordingtotheorderofnodeIDnumberfromsmallesttolargest,thenleta a= +1 :Otherwise,
make b=b+1 ,turntostep(4).

(9) Whenthek m= period t
m

iscompleted,thealgorithmends;Otherwise,afterk k= +1 turning
step(2),enterthenextnodemovingperiod.

5. SIMULATION ReSULTS ANd ANALySIS

Matlabsoftwareisusedtosimulatethealgorithm,theassumptionintheservicearea200 200km km× 
of A random determine N logistics centers, logistics centers service radiusR km

d
= 50 , and



International Journal of Information Systems and Supply Chain Management
Volume 15 • Issue 2

9

β λ= =1 1, thecommunicationradiusis100km,perceptualerrorrangeR
e
= 1km ,themoving

processofm=100times,theminimumprobabilityofperceptionP
min

.= 0 8 ,thelowertheperceived
probabilitylowestcustomerservicetothegreatertheprobability,atthesametime,theprobability
ofrepeatedserviceislarger,butthestabilityoftheserviceisnotenough,thelogisticscentersand
needquantitywillbemore,afterthetestchoiceundertheperceptionP

min
.= 0 8 oftheprobability

is more realistic. The coverage of the randomly placed logistics centers is an average of 1000
simulations.InordertopreventthelogisticscentersfrommovingoutoftheserviceareaA,ifthe
newlocationofthelogisticscentersmovestothe20kmwideedgeareainsidetheserviceareaA,the
nodeofthelogisticscenterswillnotmoveandremainintheoriginallocation.Whenthenodedensity
issmall,thefinalbalancedistanced R

z d
= canobtainthebestcoverageeffect.Whenthenodedensity

isrelativelylarge,thebestcoverageeffectcanbeobtainedwhenthefinalbalancedistanceisd R
z d
= 2 .

Consideringtheexistenceoffixedcostsinactuallogisticsactivities,thenumberoflogisticscenters
willnotbetoodense,sothenumberwillnotbetoolarged R km

z d
= =2 100 .

Thesimulationresultsshowthat thedeploymentalgorithmof logisticscenters in thispaper
increasesthecoverageby20%onaverage,whichmeansthatwecanusefewerlogisticscentersto
servemorecustomers,greatlyreducingthecostoflogistics.Atthesametime,itcanbeseenfromthe
figureabovethatwhenNisgreaterthan13,themarginaleffectofcoverageimprovementgradually
approachesto0.Therefore,undertheconditionof90%coverage,itismorereasonabletochoose
fewerlogisticscentersforeconomicconsideration.

6. CONCLUSION

Thealgorithmbasedonthebalancedistancehasagoodeffectinthelocationofthelargestcoverage
logisticscenter.Thedisadvantageisthattheoscillationtimeofthealgorithmisrelativelyearly,and
thesubsequentiterationwilloccupymorecomputerresources,soitismoresuitableforsmall-scale
homogeneouslogisticscenterlocation.

Table 1. Coverage effect comparison between the algorithm in this paper and others

N Random 
Initial

Gravity 
Method

Fuzzy Clustering 
Method

Mixed Integer 
Programming Method

This Paper 
Algorithm

10 45% 47% 49% 51% 52%

11 50% 53% 55% 57% 63%

12 55% 58% 61% 66% 71%

13 59% 63% 68% 71% 75%

14 63% 68% 75% 77% 82%

15 66% 72% 74% 79% 85%

16 69% 76% 79% 86% 88%

17 71% 79% 83% 88% 92%

18 73% 84% 87% 90% 95%

19 75% 86% 89% 92% 96%

20 77% 88% 92% 95% 97%
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