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The \Wehicle RoutingProblem (VRP) holds a centralplacein distribution management.It
is also an importantcombinatorialoptimization problem that has stimulatedseveralpowerful
exactandapproximatesolutionmethodologiesThe moststudiedversionis the capacitated/RP
on an undirectedgraphwhich can be definedas follows. Let G = (V, £) be a graphwhere
V = {vg,v1,...,0,} isthevertexsetand £ = {(v;,v;) : vi,vj € V,i < j} is theedgeset. Vertex
vo represents depotat which are basedm identical vehiclesof capacity@. In someversions
of the problems,m is a knownvalue,in othersit is a decisionvariable. The remainingvertices
representitiesor customersWith everyvertexv; is associate@ non-negativalemandy;. Also,
a non-negativecostor distanceg;; is associatedvith everyedge(v;,v;). The VRP consistsof
determininga set of m vehicle routesi) startingand endingat the depot;ii) suchthat every
customeris visited exactly once by onevehicle;iii) suchthatthe total demandof eachvehicle

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

The VRP is an NP-hardproblemthatis exceedinglydifficult to solveto optimality. To this
day, no exactalgorithm can consistentlysolve VRP instancesn excessof 50 cities, although
severalargerinstancessomeinvolving morethan100 cities, havebeensolvedoptimally. Thus,
the only practicalapproachs the useof heuristics. Thesebelongto two broadclasses:classical

heuristicsand modernheuristics(or metaheuristics).

Classical VRP heuristics can be broadly classfied into three categories. Constructive
heuristicsgraduallybuild a feasiblesolution while keepingan eye on solution cost, but do not
containanimprovemenphaseperse In two-phaséheuristics the problemis decomposedhto its

two naturalcomponentsclusteringof verticesinto feasibleroutesandactualroute construction,



with possiblefeedbackloopsbetweenthe two stages.Two-phaseheuristicscanbe divided into
two classes:cluster-first route-secondnethodsand route-first cluster-seconanethods.In the
first case verticesarefirst organizedinto feasibleclusters,anda vehiclerouteis constructedor
eachof them. In the secondcase,a tour is first built on all verticesandis then segmentednto
feasiblevehicle routes. Finally, improvemenimethodsattemptto upgradeany feasiblesolution
by performinga sequencef edgeor vertex exchangesvithin or betweenvehicle routes. The
distinction betweenconstructiveand improvementsmethodsis, however, often blurred since

mostconstructivealgorithmsincorporateamprovementsteps(typically 3—opt)at variousstages.

As far aswe are aware,six main typesof metaheuristichavebeenappliedto the VRP: 1)
SimulatedAnnealing (SA), 2) DeterministicAnnealing (DA), 3) Tabu Search(TS), 4) Genetic
Algorithms(GA), 5) Ant SystemgAS), and6) NeuralNetworks(NN). Thefirst threealgorithms,
SA, DA andTS, startfrom aninitial solutionz;, andmoveateachiterationt from z; to asolution
z¢41 In the neighbourhoodV () of x4, until a stoppingconditionis satisfied.If f(z) denotes
the costof z, then f(z;41) is not necessariljjessthan f(z;). As a result,caremustbe taken
to avoid cycling. GA examinesat eachstep a populationof solutions. Each populationis
derivedfrom the precedingone by combiningits bestelementsanddiscardingthe worst. AS is
a constructiveapproachin which severalnew solutionsare createdat eachiterationusingsome
of theinformationgatheredat previousiterations.As waspointedout by Taillard etal., TS, GA
and AS are methodsthat record, as the searchproceedsjnformation on solutionsencountered
anduseit to obtainimprovedsolution. NN is a learningmechanisnthat graduallyadjustsa of
weightsuntil an acceptablesolutionis reached. The rules governingthe searchdiffer in each
caseandthesemustalso be tailoredto the shapeof the problemat hand. Also, a fair amount

of creativity and experimentations 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.



