
ROADEF 2009 ChallengeDesription of the TUe Solution MethodChristian Eggermont, Murat Firat, Cor Hurkens, Maiej ModelskiEindhoven University of Tehnology, The Netherlands1 IntrodutionThe omplex problem presented in [1℄ is deomposed into smaller more tratable piees.Eah subroutine orresponding to a sub-problem improves the urrent shedule in one aspetand its output is input for the next one.The subproblems we identi�ed deal with �xing the airraft rotation ontinuity, respetingthe airport apaity onstraints, �ne-tuning delay management, and itinerary reassignment.Eah of the subproblems is desribed in some more detail below.2 Fixing Airraft RotationsDue to �ight anellations and airraft unavailability periods it may happen that anairraft's rotation gets broken at some point. We start by aneling for an unavailable airraftall remaining �ights originally sheduled within its unavailability period.Next we list for eah airraft its assigned (non-aneled) �ights in order of (planned)departure time. We treat onseutive �ights of airraft in pairs and anel and/or add �ightsif ertain onditions are satis�ed. Assume we are onsidering a �ight A → B followed by
C → D, where C 6= B. If D = B the problem is resolved by aneling the seond �ight.Otherwise we reate an additional �ight B → C, or a �ight B → D while aneling C → D.After this �rst �x, eah �ight is preliminarily sheduled to depart at the �rst availablemoment in time, not neessarily respeting airport arrival and departure apaities.3 Respeting airport apaitiesFor eah airport and eah time slot of an hour, the number of arrivals and the number ofdepartures are restrited. If we handle airraft one-by-one, and shedule eah �ight as earlyas possible, while respeting airport apaities, we may run into the problem that either anairraft arrives too late for maintenane or it annot arry out all its assigned �ights withinthe reovery period. In these ases we have to anel or exhange some of its �ights.In order to �x this problem, we �rst disriminate between �ights leading towards a main-tenane period, and those that do not. For an airraft that goes towards maintenane, the�rst set of �ights onstitute a so-alled pre-maintenane rotation. The remainder of the �ightsper airraft form a non-pre-maintenane rotation. As maintenane due dates have to be res-peted, we shedule pre-maintenane rotations �rst, airraft by airraft, airraft with earliest



2 Eggermont, Firat,Hurkens,Modelskimaintenane �rst. Next we shedule the remaining, non-pre-maintenane rotations, airraftby airraft, with airraft in random order.For eah rotation, we start sheduling �ights at the earliest possible time as long as theairport apaities allow. If this works out, we �x the departure times and adjust remainingairport apaities. If it does not work, we ompute for eah �ight in the rotation a latestpossible departure time. Based on these earliest and latest departures we deide how toshort-ut the rotation by one of three ways : either skip a middle setion of �ights, startingand ending at the same airport ; or skip a trailing segment of �ights, ending up at the wrongairport ; or skipping a middle setion of �ight, while adding a �ight so as to onnet the �rstsetion to the last setion.4 Delay �ne-tuningAfter onstruting feasible rotations in terms of ontinuity, airport apaity, turn aroundor transit times between onseutive �ights of airraft, and maintenane due dates, we maywant to have additional delays to have enough onnetion time for as many passengers aspossible.Flights may be subjeted to delays in a way that they stay in their original time slots. Let
∆i denote the maximum delay for whih both departure and arrival of �ight i stay in theirrespetive time slots.Given the urrent shedule we need not onsider onnetions that are surely lost, andneither onnetions that are ertainly made. For the remaining onnetions the objetivetries to ahieve maximal slak. To this purpose we add to the objetive a term wij(Xj −Xi),where variables Xk refer to departure times of �ight k, and the weight wij ounts the numberof passengers hoping for a feasible onnetion from �ight i to �ight j. The variables Xk areto stay within their range [X̂k, X̂k + ∆k], where X̂k is the urrent planned departure time for�ight k.5 Itinerary reassignmentWith �ight anellations and delays introdued both by the problem instane and thepreeding steps of our algorithm, many itineraries beome infeasible. Here we try to reroutepassengers of an itinerary using the available apaity of the operated �ights.We solve the problem separately for eah itinerary by �nding a minimum ost s− t �ow inthe graph depited in Figure 1. We onstrut this graph one and adjust it for eah problematiitinerary under onsideration.By assigning appropriate apaities and osts to the ars in the graph, we �nd for apartiular problemati itinerary the heapest feasible alternative routes. Those passengersthat annot be aommodated, are aneled.Référenes1. M. Palpant, M. Boudia, C.-A. Robelin, S. Gabteni, and F. Laburthe. Roadef 2009 hallenge :Disruption management for ommerial aviation. 2008.
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Fig. 1. The �ow of itineraries.


