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ABSTRACT

This article recapitulates literature research solving transportation problems and these variants,
notablythemultimodaltransportationproblemsvariants.Moreover,theexistingoptimizationmethods
critiquedandsynthesizedtheirefficiencytosolvethetransportationproblem.Thisproblemcanbe
identifiedbyvariouscriteriaandobjectivesfunctionsthatdistinguishedaccordingtothecasestudy.
Basedontheexistingliteratureresearch,ataxonomyisproposedtodistinguishdifferentfactorsand
criteriathatperformandinfluencethemulti-objectiveoptimizationonthetransportationnetwork
planningproblems.Thetransportationproblemsarecitedaccordingtotheseobjectivefunctions,and
thevariantoftheproblembyreferringtothepreviousstudies.Inthisarticle,theauthorshavefocused
theirattentiononarecentmulti-objectivemathematicalmodeltosolvetheplanningnetworkofthe
multimodaltransportationproblem.
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INTRODUCTION

The transportation system defined as the displacement of the goods or passengers between two
terminalsorcitiesintheinternationalornationalnetwork.Thenationalandinternationalnetworks
includetheconveyances,correspondingnetwork,transportationmode,networkspaths,itineraries,
cities,depots,customers,stations,andterminals.Thenetworkdefinedbyasetofnodesconnectedby
oneormoreitinerariesinthetransportationsystem,eachitineraryrepresentsatransportationmode.
Theitineraryisrepresentedbyonlyoneconnectionandonetransportationmodebetweentwonodes.
Thenodesaredescribedasexchangestationsthatcanincludethetransshipment,thedeliveryorthe
loadandunloadofthemerchandise.

Thisarticleprovidesanoverviewoftheliteratureresearchesbasedontheoptimizationoftransport
problemaswellastheoptimizationmethodsappliedtosolvetheseproblemsinmulti-objectiveand
singleobjectivecase.Thegoalistodistinguishtheobjectivesfunctionsoftheoptimizationtransport
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problemtobettersatisfythecustomer’sdemands.Thissatisfactionincorporatesasetofobjectives,
suchasminimizingthetotalcostoftransport,thetotaltimeoftransportormaximizingthequality
ofservice,etc.,inordertotransferthemerchandisefromadeparturenodetoadestinationnode.
Theseobjectivesaremeasuredandevaluateddifferentlyaccordingtothecriteriaandtheparameters
definedbythedecision-makerdependingonthecasestudy.

The optimization methods and operations research play an important role in solving these
problems.Theroleofthedecision-makeristoadopttheoptimizationmethodologyortechniques
tobetteroptimizeandsolvetheproblemafterhavingdefinedandmodeledit.Themodelingstep
consiststodefinetheassumptions,thesets,andsettingsoftheproblem,thedecisionvariablesand
theobjectivesfunctionsthatdefinedbythesetofcriteriaandthesetofconstraintstoberespected.

Theaimofthispaperistorecapitulatetheexistentoptimizationandresolutionmethodsapplied
tosolvetheplanningtransportationnetworksproblem,inordertohelpthedecision-makertoidentify
thetypeofproblemtobesolvedandtoselectthecriteriatobeoptimized.

Thestructureofthispaperisorganizedasfollows:Section2outlinesaclassificationrelyingon
theexistentcharacteristicsoftransportationproblemsandpresentsataxonomyofobjectivesfunctions
basedonoptimizationandtransportationproblems.Section3discussesanoverviewofthemodeling
andresolutionmethodthatsolvesthemostcommontransportationproblemsbymeansofasingle
objective.Section4discussesanoverviewofthemodelingandresolutionmethodsthatsolvethe
principaltransportationproblemsusingmultipleobjectives.Thissectionendswithasynthesisand
criticizesmainliteratureresearches.Section5focusesonasurveyoftheexistentresearchesdealing
withmultimodaltransportationproblemsanddefiningtheirmainextensions.Thissectionissplitinto
threesub-sections,i.e.,thesingleobjectiveoptimizationproblems,themulti-objectiveoptimization
and ultimately, a critical comment, which is discussed. Besides, a multi-objective mathematical
formulationiscited.Correspondingly,thereadersarereferredto(Mnif&Bouamama,2017b,2017a).
Finally,section6concludeswithasummaryandsuggestssomefutureresearchdirections.

TAXONOMy

extensions of Transportation Problems
Taxonomyisbasedonsomeexistingresearchestotransportationissuesandtheirextensions.Infact,the
literatureworksrefertothistaxonomy.Itdistinguishesthevariouscharacteristicsofthetransportation
problems(seeTable1)andthevariouscriteriathatdefinetheobjectivesfunctionsconsidered,inthe
literature,tosolvethetransportationproblems(seeTable2).Theseobjectivesfunctionsaredefined
andexpressedindifferentwaysaccordingtothecriteriafixedbasedonthetypesoftreatedproblem.
However,theseobjectivesaregenerallycontradictory.Themainobjectivesoftransportationproblems
distinguishedinthisstudy,aresummarizedinTable2,includingtheminimizationofthecost,the
minimizationofthedurationofthetransport,themaximizationofprofit,themaximizationofservice
quality,andthesatisfactionofcustomersintermsofthetimewindowswhenvisitedbythecustomers.

Thispaperpresentsataxonomybasedonasampleof50articlesofresearchesworks.This
taxonomydistinguishes thevariousobjectives functionsanddefines theirpossiblecriteriaand
parameters.Theobjectivescanbemeasuredindifferentways.Infact,theobjectivetominimizethe
totaltransporttimecanbedeterminedintermsofthedelaytime,theservicetime,thetransshipment
time,thewaitingtime,etc.Thistaxonomydiscernedvariousobjectivestreatedfortransportation
network problems. The main objectives of transportation problems are summarized in terms
transportationcosts(27articles),traveltime(18articles),risk(3articles),distance(4articles)and
capacity(2articles).Otherarticleswereaddressedtosatisfythedemand,tomaximizetheservice
qualityandtoguaranteetheaccessibilityofdemand(5articles).Themajorityofresearchesdealing
withtheoptimizationoftransportationproblemsareinterestedinminimizingthetotaltransport
costasthemainobjective.
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