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Abstract：InthispresentationwedescribekeyaspectsoftheElectronic7｝avelPlanner（ETP），the  

PilotversionofwhichhasrecentlybeendevelopedbyCSIROAustralia・ETPpreparesandpresents  
travelitineraries for tourists・Theseitineraries are created by combining tourism product data，  

information relatingto the traveller，s requlrementS，preferences and desires fortheir trip，and the  

itinerarygenerationcapabilitiesoftheETPActivityPlanner・  

ETPcapturesthepreferences，interestsandvaluesofatrave11er・Thisinformationaboutthetraveller  

PrOfileisassembledintoauserrequest・Theuserrequestincorporatesinformationsuchasthespecified  
Startlngandfinishinglocationofthetrip，thelocationsthatthetravellerisandisnotinterestedin  

Visiting，the types of actlVlty the travellerlikes and dislikes，the traveller，s accommodation  

requlrementS，thedurationofthetrlPandthebudgetavailableforthetrip．  

TheroleoftheActivityPlannerinETPistogenerateanitinerary・Itbuildsthisitinerarybymatching  
the tfaVe11er proⅢe with available travelproducts（i・e・airline flights，bus and railjourneys，  

accommodation，tOurSandactivities）・Thedata－gatheringcompentSOfETPactasafilterfor  

identifyingthetravelproductsthatareavailableatthetimeofthetrlpandwhichcanbeconsideredfbr  

anitinerary．Thedataisdrawnfromadatabaseofmanyaccommodationoptionsandactivities，and  

transportoptionsaredrawndirectlyfromtransportschedules・  

ETPalsoprovidestheuヲerwithanatural－1anguageexplanation（Orjustification）ofeachproposed  
itinerary・These explanatlOnS are formulated relative to the trave11er profile expressed by the user  

request，andareconstructedusinginformationgatheredduringtheexecutionoftheitinerary－generating  

algorithms∴  

WeconcentrateourattentionontheActivityPlannercomponentofETP，andindoingsoadoptanOR－  

Oriented perspective oftheprototype ETP teclm0logy・Wepresent modelsfortrave11erdesiresand  
Preferences，thecriteriaappliedformeasurlngitinerary’’goodness’’，andtheschedulingmddelsusedin  

itinerary generation・From this basis we glVe an OVerview of the Activity Planner optimisation  

PrOblems，andoutlineourapproachtosoIvingtheseproblemsuslngaCOmbinationofideasgleaned  

fromtheareasofscheduling，rOutlng，aSSlgnmentandconstraintprogrammlng．  

TheActivityPlannergeneratesanswerstothefundamentaltravel－relatedquestionsof‖where，What  

and when”．It selects thelocationsvisited by the traveller（lTwhere”），decides which tours and  

attractionsaretobetakeninbythe trave11er（’fwhat‖），and determinesadetailed timetableforthe  

Chosentravelandtourismactivities（‖when．T）・Indoingsoittacklesas？riesofdifficultandhighly－  

COnStrainedoptimisationproblems，eaChofwhichundertakesacombinat10nOfselection，aSSlgnment，  

SChedulingandmulti－Criteriadecision－makingfunctions．  

The Activity Planner translates the user requestinto a set of constraints and objective－function  

COmPOnentS．EachtourismproductisassociatedwithasetofaEtributes．Thesetofavailableattributes  

Variesbetweentravelproducts，andtherearefourbroadcategoriesofproduct：tranSPOrt，locationsand  

localities，aCtivities and accommodation・For example，the set of transport attributesincludes the  

elements“business class”and“railjourney”，and the set of accommodation attributesincludes  

“swimmlngPOOl’’，‘‘disabledaccess”and“fourstar”・  

Theuserrequestexplicitlyassignsapr‘兜renceleveltoaselectionofattributes，anddefaultvaluesare  

adoptedfortheattributesthatarenotpartoftheuserrequest・Therearesixpreferencelevels，SPeCified  

On aSCaleofincreaslngdesirability，ranglngfrom“forbidden”through to㍑mandatory，，・Formany  

attributes，thedefaultpreferencelevelis“permitted”・l・OCationsandlocalities，forexampleHIslandof  

Hokkaido”，“Tokyo”and“CentralAustralia”，arenOtmarkedwithattributes．Rather，Preferencesfor  

thesearespecifieddirectlybytheuserrequest，eitherimplicitlyorexplicitly．  

Theextremepreferencelevelstranslateintohardconstraintsthatstrictlyforcetravelproductseitherin－  

OrOut－Oftheitinerary－generationprocess・TheintermediatepreferencelevelsglVerisetoo叫ective  
function components（attribute re乎0〃SePLnCEioTLy）that either reward orpenalise anitineraryfor  

POSSeSSlngquantitiesofthatattribute．Theattributeresponsefunctionscanbenon－1inear．Thevaluesof  

the attributeresponsefunctionsare summedto glVeaquantitytermed thegatheredaEtribuEe value  

（GAり．TheGAVreflectsthe“enjoymentvalue”oftheitinerary．  
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Thebudget－relatedinformationintheuserrequestistranslatedintoautilityfunctionthatexpresses，for  

aglVentOtalitinerarycost，theGAVvaluethatthetravellerwould“expect”．Theoverallobjective  

function valueis the difference between the GAV and the utilityfunction value，and we seek to  

maximisethisvalue・Theutilityfunctionisparameterisedbytheuserrequestandisthesumofalinear  
functionandanexponential“barrierfunctionHthatbecomesincreaslnglysignificantastheitinerary  
COStaPPrOaChesthetraveller’supperbudgetlimit．  

ItineraryconstructionisgovernedbyaseriesofhardrulesthatcapturetheHsystemconstraints”of  
travel・Forexample，atraVellermusthavebookedaccommodationforeverynightthattheyarenot  

trave11ing，theymustspendtimerestingbeforeandaftertravellingbetweenlocations，andatraveller  

mayonlyundertakeopeactivityatatime・  

AnitinerarylS COmPOSed ofthree schedulinglayers・Thelocationa11ayer specifies thelocation  
OCCuPied by the trave11er，Or traVelon a transport service，for eachinstant of the trip・The  

accommodationlayerspecifiestheaccommodation foreach night thatis notspent on a transport  

SerVice．The activitieslayer schedules day tours and other activities betweeninter－location travel  

intervals．  

The㍑where叩questionisaddressedbyanalgorithmthatcombinesTSPtour－SChedulingwithdecision－  
treesearching・Theroot－nOdesequenceconsistsoftheuser－SPeCifiedfirstandlastlocations．Constraint  

PrOgrammlng aPPrOaChes are used to weight and rank candidatelocations，and thelocations are  
insertedone－OftWO－atatimeintothesequenceoflocations・TheTSPalgorithmseekstominimise  
expectedtravelcost．  

Eachtrialsequenceisthenusedtocreate asub－PrOblem，thesolutionofwhichinvoIvesselectlng  

transportservicヲSbetweenlocationsanddeterminingIhetimeoftravel（the“when”question），and  

SChedulingtourlngaCtivitiesandselectingaccommodation（the“what’’question）．Thereisastrong  

interactionbetweentheseproblems，boththroughtheconslraintsofspaceandtime，andthebehaviour  

Oftheob5ectivefunction・Forexample，anitinerarythatspecifiesmoretimeinalocationwithless－  

expensive accommodation and activitieswillsavecost，yetallocatlngmOre time to aninterestlng  

locationmayresultinthegatheringofgreaterattributevalueoverthesametimeinterval．  

The“when”and“what”questions are addressed by a nested series ofalgorithms thatoperate on  

SPeCincpartsoftheproblem・TheoutermostalgorithmselectstransportservicesandtourlngaCtivities・  
ItformsaprlOritylistoftheoptionsfbreach，WheretheprlOritydependsonseveralfactors・Ideas  

establishedwithintheconstraintprogTammlngliteratureareusedwithinamodulethatcomputesan  

innuentialfactorin the prlOrity value・In this module a selection ofthe problem constraints are  

analysedandthecriticalityoftheinclusionorexclusionofaparticularactivityisdetermined・The  
PrlOritiesaredynamicallyupdatedduringtheexecutionoftheoutermostalgorithm・  

ElementsareselectedfromtheprlOrltylistandintroducedintotheitinerary・Theintroductionofan  
elementspawnsaprocesstermedlocationscheduling，Wheretheactivitiesasslgnedtoeachlocationare  

SCheduledaccordingtotheiravailabilitytimetables・TheORmethodsusedduringlocationscheduling  
includebisectionsearch，auCtionalgorithmsandnetworkoptimisationalgorithms・Accommodationis  

Selectedaspartofthelocationschedulingprocess，and以freetime〃intheitinerarylSallocatedto  

locationsinordertomaximisetheobjectivefunctionvalueintheneighbourhoodofthecurrentsolution．  

ComputationaltestingoftheprototypeETPhasshownthatfurtherdevelopmentiterationswillbe  

requiredinorderforachievecomputation－timeperformancethatissuitablefbr，Say，anOn－1ineweb－  

based application ofthe teclmology・Such an applicationis one ofa series ofpotentialbusiness  
OPPOrtunitiesforthetechnology・Formodestlysizedinputdatasets，COmputationtimescanextendto  

SeVeralminutes，althoughmanytrialsyieldedresultsinamatterofseconds．  

OurexperiencewiththeETPitinerary－PlannlngprOblemhasclearlyhighlightedtoustheneedfor  

thoughtfu1modellingoftheneeds，preferences，interestsandvaluesoftravellers：itisthetravellerswho  

aretheultimatejudgesofasolution・OurperSOnalobservationsofthequalityoftheitinerariesthatcan  
begeneratedusingETPa1lowustoconcludethatautomateditineraryplannlnglSanaChievablegoal  

forrealworldapplications・Furthermore，thedevelopmentofETPhasledtotheidentification and  

SOlutionofasizeablenumberofitinerary－plannlngSub－prOblems，eaChofwhichofftrbothresearch  

andcommercialopportunities．  
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