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Introduction

Objectives

1. Evaluate whether incorporating the break feature into the pairing

generation can improve the flight coverage to a desirable rate.

2. Develop efficient frameworks and approaches for solving the

relaxed problem with the break feature incorporated.

Solution Framework

Given a set of flights in the planning horizon for the goods delivery,

the crew scheduling problem here is to generate a set of crew

pairings and assign each of them to a crew to operate in practice,

such that the flights scheduled in the planning horizon are covered as

many as possible while no flight is covered by more than one crew.

The pricing problem of the DCG is modeled as a shortest path

problem with resource constraints (SPPRC) on a flight-based network.
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A crew pairing is a sequence of flights, where rules categorized into

the following three types must be respected:

• Basic “lows” of physics

• Regulatory policies

• Corporate policies

To achieve higher flight coverage, we consider allowing a “break” to

take place in the “middle” of the crew pairing, where the crew will fly

commercially home to have a short vacation. However, this relaxation

to the basic “laws” of physics prevents us from solving our problem in

a direct manner, as tons of valid crew pairing will exist (Table 1).

1. Enumerating all valid crew pairings takes a great amount of time.

2. The math programming becomes too large to be solved explicitly.

Table 1: General information of three real-world datasets

Figure 1: The math programming, a set packing formulation, for our problem

1. Solve the LP-relaxation of the set packing formation (Figure 1) to

optimality via a delayed column generation (DCG) approach.

2. Heuristically solve the original integrality-constrained formulation

with pairings limited to those generated during the previous step.

Solving the SPPRC model completely, by a label-setting algorithm

even with a handful speed-up improvements, will take a long time.
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