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Aircraft turnaround defines the 
process of servicing an aircraft while 
it is on the ground between two 
successive flights it operates. During 
the turnaround, an aircraft must 
undergo a complex process 
composed of a set of elementary 
ground handling activities such as 
landing / boarding, 
unloading / loading of luggage, 
fuelling, catering, cleaning, water 

and sanitation processes.

Dans cette communication, le problème de l’organisation de la gestion des

opérations d’escale dans les aéroports est traité avec pour but d'améliorer le

service des aéronefs à l'arrivée et au départ tout en prenant en compte le

coût d'exploitation des flottes de services au sol.

La complexité du problème considéré, ainsi que des considérations

opérationnelles conduisent à proposer une structure de gestion

décentralisée en ligne où la criticité de chaque demande de service par un

avion est évaluée en utilisant un formalisme flou.

Après avoir détaillé le mécanisme de collaboration proposée entre les

gestionnaires des opérations d’escale, les compagnies aériennes et les

autorités aéroportuaires, une approche heuristique est proposée pour

résoudre chaque problème d'affectation de flotte.

Une étude de cas considérant un grand aéroport est traitée.



Please 

insert 

here your 

affiliation 

logo

First author’s nameSTS N° AUN2014  Paris 15-16  avril  2014 4



Please 

insert 

here your 

affiliation 

logo

First author’s name

Managing uncertainty at airports 

ground handling 

STS N° AUN2014  Paris 15-16  avril  2014 5
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the turnaround, an aircraft must 
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composed of a set of elementary 
ground handling activities such as 
landing / boarding, 
unloading / loading of luggage, 
fuelling, catering, cleaning, water 
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Aircraft turnaround defines the 
process of servicing an aircraft while 
it is on the ground between two 
successive flights it operates. During 
the turnaround, an aircraft must 
undergo a complex process 
composed of a set of elementary 
ground handling activities such as 
landing / boarding, 
unloading / loading of luggage, 
fuelling, catering, cleaning, water 

and sanitation processes.

Aircraft turnaround defines the process of servicing an aircraft while it
is on the ground between two successive flights it operates. During
the turnaround, an aircraft must undergo a complex process
composed of a set of elementary ground handling activities such as
landing / boarding, unloading / loading of luggage, fuelling, catering,
cleaning, water and sanitation processes.
Ground handling operations are carried out by various service
companies, using vehicle which are specific to each type of operation.
To perform the turnaround process for each aircraft within the
allocated time, these different companies have to coordinate between
each other while respecting the constraints of scheduling tasks for
each aircraft and the constraints related to the use of service vehicles.
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Example of ground handling 
arrangement 

Ground handling activities 
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The duration of each ground handling operation is variable from

one flight to another and depends in general of the type of

aircraft, the volumes of passengers/luggage to be processed as

well as of other external factors such as the current weather

conditions at the airport.

Then the large variability of elementary task durations should

be taken into account when managing the different ground

handling fleets. Each ground handling fleet type is supposed

homogenous so that the same task can be performed with the

same efficiency by any vehicle of each considered ground

handling fleet.
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The duration of an elementary task t on aircraft a(i) assigned to

flight i can be estimated either by an airline ground station

manager or the corresponding ground handling manager who has

received information about the load of the flight from the airline.

It is here supposed that this duration is given by a dual fuzzy

number where is the current central value of the duration of task

t and is the uncertainty range.

A set of fuzzy rules can be built to generate these fuzzy dual task

durations where the backbone is the nominal processing times

with scaling factors and the fuzzy rules generate the dual part of

the elementary task durations.
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Example of inequalities (weak and strong) between fuzzy dual numbers

≅A fuzzy equality between two fuzzy dual numbers 

Salma Fitouri -Trabelsi



Please 

insert 

here your 

affiliation 

logo

First author’s name

Few publications covering Fuzzy VRP or Fuzzy Scheduling are available in the

literature. The Fuzzy VRP has been introduced as a VRP problem with time

window constraints where the customer demand, the service and the travel

times are given by fuzzy numbers.

In (Jia et al., 2008), a simple description of a VRP problem with fuzzy

traveling times is introduced and its solution is obtained through a genetic

algorithm. In (Tang et al., 2007) where the duration of the time window of a

VRP problem is considered as a fuzzy variable, the solution has been

computed with an Ant algorithm whose monitoring is based on the

evolution of the entropy of the solution.

With regard to Fuzzy Scheduling, Dubois et al. (2003) present an overview of

fuzzy approaches to scheduling and emphasizes the representation of

preference profiles and the modelling of uncertainty distributions.
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In this case, it is considered that airlines communicate with the ground

handling fleet managers through their own ground station managers which

are in charge of monitoring the ground handling activities at arrival or

departure of each flight.

For example, one of their objectives with respect to flight arrivals is to

minimize the waiting time for de-boarding passengers and luggage, another

one is to make sure that passengers board the aircraft in due time before

scheduled flight departure time.

So, they will be in charge of requesting in due time the necessary ground

handling resources for flight arrival or departure processing. In the case of a

decentralized management of the different fleets of ground handling

vehicles, the size of each fleet management problem is of course smaller.
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With respect to the definition of the corresponding decision

problems, some objectives of the ground handling problem can

be expressed as constraints at the individual fleet level.

Once these constraints are set, a major objective for each

ground handling fleet manager will consist in minimizing its

ground handling variable costs related mainly to the fleet

operations costs.

This can be considered to be achieved by minimizing the

travelled distance of the corresponding ground handling fleet,

contributing also to airport environment protection (chemical

emissions and noise).
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To be feasible, a decentralized approach, nominal or on-line, must be

cooperative. Each ground handling fleet assignment and scheduling (GHFAS)

problem must be executed according to a sequence compatible with the

organization of the ground handling activities.

Then each GHFAS problem should integrate time constraints generated from

the solution of the uphill GHFAS problems or from the updated expected

flight arrival schedules.

The ground handling services are delivered in a disturbed environment with

many operational uncertainties.

For example, the expected arrival times for flights are subject to frequent

delays, the duration of ground handling tasks is sensitive to unexpected

events such as additional travel time due to traffic congestion on airside

service ways or machine breakdown.
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Airport air traffic control services update the predicted arrival times which

are forwarded to airport services, including airlines and ground handling.

This starts the process of updating the assignment and scheduling of tasks

for each ground handling fleet.

In the case in which repeated aircraft arrival schedule perturbations are

expected, according for instance to meteorology conditions, the horizon of

fleet management can be commonly limited to some hours ahead, while

ground handling resources computed from the daily nominal GHMF problem

must remain on the lookout.

Each ground handling fleet manager may solve the new instance of each

GHFAS problem by taking into account the scheduling constraints generated

and provided by the uphill GHFAS problems or from the updated aircraft

arrival schedule and parking positions forwarded by the airline.
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Ground handling Information flows structure

Salma Fitouri -Trabelsi



Please 

insert 

here your 

affiliation 

logo

First author’s name

The predicted completion time of his activities on each aircraft are sent to

the other ground handling managers and the corresponding airline. When a

fleet manager decides to generate a new plan he communicates the result to

the downhill ground handling operators so that they update their plans.

The immediate uphill ground handling managers will be able then to

compute the estimated time margins for each task by comparing their

processing time plus the nominal duration of their task with the earliest

processing time of the following tasks in turnaround process.

Then, if some vehicle is delayed but remains within the computed time

margin, no delay warning is sent to the following task providers. When

delays of vehicles overcome time margins new scheduling constraints are

generated and the following ground handling fleet managers solve an

updated version of their GHFAS problem.
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The solutions of the successive updated GHFAS problems are

forwarded to the airlines which produce new estimates for the

departure schedule of their aircraft.

However, it appears that this approach generates a lot of

communication between each fleet managers as well as a large

amount of computation to update detailed assignment

solutions.

So in the next section a simplified approach to decentralized

ground handling management is introduced with the

corresponding heuristic to produce on-line solutions to the

GHMF assignment problem.
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The problem for each ground handling fleet is here to assign ground

handling vehicles to arriving or departing aircraft so that each aircraft is

serviced by a vehicle while, according to the current operational situation,

no delay or a minimum delay is produced. For that, the airline ground station

managers generate resources requests to the ground handling fleet

managers.

The produced schedules are based on the predicted arrival times as well as

the scheduled departure times. These schedules take not only into

consideration the possible variation of the ground handling tasks durations

by using a fuzzy dual formalism, Cosenza et al.(2011) and Cosenza et al.

(2012) , but consider also the criticality of the flight.
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This criticality depends on the current predicted delay as well as

the operational consequences on other flights. Then more

critical flights may get their ground handling solution treated

before earlier less critical scheduled flights.

The following notations are adopted: Each task of the

turnaround process is carried out on an aircraft a(i) associated

to a flight i, i∈I, (I=I
A
∪I

D
, I

A
is the set of arriving flights and I

D
is

the set of departing flights) by a specific service provider .
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Thank You very much for your attention

Questions?
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