HAMDAN Sadeque Stochastic Alr

Supervised by:

ue.hamdan@centralesupelec.fr
)

r JOUINI Oualid & JEMAI  CHEAITOU Ali, ALSYOUF Traftfic Flow

Management

Initial Models

The following shows parts of the objective (

CentraleSupélec Imad & BETTAYEB Maamar

University of Sharjah, Sharjah, United Arab
Emirates

Zied
Laboratoire Geénie Industriel,
CentraleSupélec, Gif-sur-Yvette, France

Motivation

Published flights schedules are subject to disturbance events such as:
function that minimizes the network costs
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Version

These events causes modifications to the flight schedules such as:

* Delay .
 Diversion .
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INn the states of Eurocontrol area:
= Flights faced a total of 9.3 million delay minutes in 2017.

= Delays increased by 58.1% in the period August 2017- July 2018 compared
to the same period in the previous year.
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Modifying schedules is a complex task and is not necessarily based on
optimal configurations and options, which may lead to some negative impacts
on the airspace stakeholders.

Objectives

The goal I1s to provide a decision support system for Air Traffic Flow
Management

Preliminary Results
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The above figure illustrates the usefulness of including rerouting in the air traffic flow management (ATFM) model
under fairness.

Disturbance
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This system will help in developing mitigation plans in case of disruptions:

= Which flight(s) (if any) should be held in the ground or held in the air, for how
long, and what are the new departure and/or arrival times? : |

= Which flight(s) (if any) should be canceled?

= Which flight(s) (if any) should be rerouted to avoid disturbance events and
which alternative route is the most feasible?

= Which flight(s) (if any) should be diverted to a different landing airport?
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The above figure illustrates the impact of the different decisions of the ATFM on the flight cancellation and delays.

Approache

Airport

The Decision Support System is based on /
a stochastic binary optimization model.

The Stochastic aspects are considered in the
form of Scenario trees.

Case Study

\
|
/
This model is solved using Fix and Relax ,/<

Heuristics for large-size instances.
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Challenges

The dataset contains some sensitive
data that needs to be filtered

The dataset contains some corrupted
data that needs to be processed

Flights networks cover the entire

world which increases the complexity
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Limited data are available to define

stochastic scenarios
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