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Research on optimization of parking space allocation at Chengdu
Shuangliu International Airport based on particle swarm
optimization

Abstract : Because of the rapid development of China’s economy and the continuous
introduction of opening-up policies, the civil aviation transportation industry has
gradually occupied a major position in our transportation industry, and the civil aviation
industry has entered a new era. According to the Transportation Statistics Bulletin of the
Civil Aviation Administration in 2021, the turnover of civil aviation industry in China has
increased significantly in more than 70 years, making China a major country in civil
aviation.

With the rapid development of China's civil aviation transportation industry, the
limited resources of most civil aviation airports can no longer meet the growing demand
for flights, which has become the main factor restricting the rapid development of
China's civil aviation industry. Therefore, this problem can only be alleviated by rational
allocation and use of airport resources.

This paper first takes the complex problem of airport gate allocation as the
research background, comprehensively considers the benefits of passengers, airlines and
airports, takes the minimization of fuel consumption of flight taxiing, the minimization
of idle time cost of gate and the minimization of parking service cost as optimization
objective functions, and builds a multi-objective gate allocation model for civil aviation
airport based on comprehensive cost. Then, it applies particle swarm optimization (PSO) to
solve the gate allocation problem of civil aviation airport, because the basic particle swarm
optimization (PSO) is prone to fall into local optimum and premature converge or
stagnation. It uses two ways to improve the basic particle swarm optimization (PSO).

In this paper, combining with the actual situation of a domestic civil aviation airport,
the example of airport gate allocation is simulated by using MATLAB program, which
verifies the effectiveness of multi-objective gate allocation scheme based on minimum
comprehensive cost for cost reduction, and also verifies that the improved particle swarm
optimization algorithm has better search ability and solution accuracy. Then it designs a
civil aviation airport gate allocation management system combined with the verified

multi-objective gate allocation model.

Keywords: Civil aviation airport; Gate allocation; Particle swarm optimization; Multi-

objective optimization
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