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Abstract

Due to the diversification of travel options, reduced travel costs, and increased living standards,
the likelihood of people choosing air travel has been consistently rising. As a result, airport pas-
senger throughput has been rapidly increasing, placing escalating pressure on security screening
personnel and leading to progressively longer passenger waiting times. The limitations of tradi-
tional security screening methods have become evident. To tackle this challenge, this paper in-
troduces a novel solution: a classification security screening mode based on a virtual queueing
system. This mode incorporates virtual queueing and classification-based security screening to
offer passengers a more convenient screening experience, effectively alleviating the queueing
pressures associated with traditional methods. To assess the differences between the two screen-
ing modes, this paper formulates cost functions for both methods and determines the optimal
number of security lanes for each, considering the passengers’ waiting time requirements. Nu-
merical simulations conclusively demonstrate the cost advantages of the virtual queueing classi-
fication security screening mode. While its implementation may require initial investment, this
new mode is poised to yield substantial cost savings and efficiency improvements for airports in
the long run, ultimately enhancing passenger satisfaction and bolstering airport competitiveness.
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Figure 1. Traditional boarding process
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Figure 2. Flow diagram of the virtual queueing and sorting security system
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Figure 3. Number of flights at Shenzhen Baoan International Airport
on July 5 by time slot
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