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The Vehicle RoutingProblem (VRP) holds a centralplace in distribution management.It

is also an importantcombinatorialoptimization problem that hasstimulatedseveralpowerful

exactandapproximatesolutionmethodologies.Themoststudiedversionis thecapacitatedVRP

on an undirectedgraphwhich can be definedas follows. Let
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is theedgeset. Vertex
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representsa depotat which are based1 identicalvehiclesof capacity 2 . In someversions

of theproblems,1 is a known value,in othersit is a decisionvariable.The remainingvertices

representcitiesor customers.With everyvertex
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is associateda non-negativedemand4 � . Also,

a non-negativecostor distance5 �6" is associatedwith everyedge
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. The VRP consistsof

determininga set of 1 vehicle routesi) startingand endingat the depot; ii) such that every

customeris visited exactlyonceby onevehicle; iii) suchthat the total demandof eachvehicle

route doesnot exceed 2 ; iv) having a minimum total cost.

The VRP is an NP-hardproblemthat is exceedinglydifficult to solveto optimality. To this

day, no exactalgorithm can consistentlysolve VRP instancesin excessof 50 cities, although

severallarger instances,someinvolving morethan100cities,havebeensolvedoptimally. Thus,

theonly practicalapproachis theuseof heuristics.Thesebelongto two broadclasses:classical

heuristicsand modernheuristics(or metaheuristics).

Classical VRP heuristics can be broadly classified into three categories. Constructive

heuristicsgraduallybuild a feasiblesolutionwhile keepingan eyeon solutioncost,but do not

containanimprovementphaseperse. In two-phaseheuristics, theproblemis decomposedinto its

two naturalcomponents:clusteringof verticesinto feasibleroutesandactualrouteconstruction,



with possiblefeedbackloopsbetweenthe two stages.Two-phaseheuristicscanbe divided into

two classes:cluster-first, route-secondmethodsand route-first, cluster-secondmethods.In the

first case,verticesarefirst organizedinto feasibleclusters,anda vehiclerouteis constructedfor

eachof them. In the secondcase,a tour is first built on all verticesand is thensegmentedinto

feasiblevehicle routes. Finally, improvementmethodsattemptto upgradeany feasiblesolution

by performinga sequenceof edgeor vertex exchangeswithin or betweenvehicle routes. The

distinction betweenconstructiveand improvementsmethodsis, however,often blurred since

mostconstructivealgorithmsincorporateimprovementssteps(typically 3–opt)at variousstages.

As far aswe areaware,six main typesof metaheuristicshavebeenappliedto the VRP: 1)

SimulatedAnnealing(SA), 2) DeterministicAnnealing(DA), 3) TabuSearch(TS), 4) Genetic

Algorithms(GA), 5) Ant Systems(AS), and6) NeuralNetworks(NN). Thefirst threealgorithms,

SA, DA andTS,startfrom aninitial solution 8 � , andmoveateachiteration 9 from 8;: to asolution

8<:>= � in the neighbourhood? � 8<: � of 8@: , until a stoppingcondition is satisfied.If A � 8 � denotes

the cost of 8 , then A � 8<:>= �B� is not necessarilylessthan A � 8<: � . As a result, caremust be taken

to avoid cycling. GA examinesat eachstep a populationof solutions. Each population is

derivedfrom the precedingoneby combiningits bestelementsanddiscardingthe worst. AS is

a constructiveapproachin which severalnew solutionsarecreatedat eachiterationusingsome

of the informationgatheredat previousiterations.As waspointedout by Taillard et al., TS, GA

and AS are methodsthat record,as the searchproceeds,information on solutionsencountered

anduseit to obtain improvedsolution. NN is a learningmechanismthat graduallyadjustsa of

weightsuntil an acceptablesolution is reached.The rules governingthe searchdiffer in each

caseand thesemust also be tailored to the shapeof the problemat hand. Also, a fair amount

of creativity and experimentationis required.

The purposeof this talk is to provide an over view of the most important classicaland

modernheuristicsfor the VRP. Severalcomparativecomputationalresultswill be presented.

Somefuture researchdirectionswill be outlined.


