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Abstract

In recent years, China's economy and society have made great progress, and the income
level of residents has also been continuously improved. At the same time, the development level
of road infrastructure in urban and rural areas is relatively backward. The increase in the
proportion of private cars and the increase in residents' travel demand have further exacerbated
traffic congestion, making the urban and rural transportation system inefficient. In view of the
above problems, this paper focuses on the characteristics of urban and rural residents' travel
patterns, and carries out research on the optimization of urban and rural residents' passenger
transport structure.

Firstly, the travel characteristics and passenger transport status of residents in the survey
area are investigated through discussion and questionnaire survey methods to obtain the basic
data related to residents' travel and local traffic conditions, analyze the characteristics and
existing problems of urban and rural residents' travel patterns, and then put forward the goal of
optimizing the passenger transport structure with the minimum travel cost of urban and rural
residents and the maximum total utility of the transportation system. The concept of generalized
travel cost theory is introduced from the direct monetary cost The three parts of travel time cost
and comfort loss cost quantify the travel cost of urban and rural residents, clarify the calculation
method of generalized travel cost of urban and rural residents under different travel modes, and
construct the generalized travel cost function of urban and rural residents. Then, based on the
travel characteristics of urban and rural residents, a multi-objective optimization model of urban
and rural passenger transport structure based on generalized travel cost is constructed with the
goal of maximizing the total utility of the transportation system and minimizing the generalized
travel cost of residents; According to the parameter characteristics of the model, considering
the travel demand constraints and the development scale of various transportation modes, the
Pareto model is proposed to ensure the advantages and disadvantages of the solution, and a fast
non dominated sorting genetic algorithm is designed to solve the model. Finally, according to
the optimization model, taking the urban and rural passenger transport in Huazhou District,
Weinan City, Shaanxi Province as an example, this paper optimizes its passenger transport

structure, compares and analyzes the changes in the total utility of the transportation system



and the generalized travel cost before and after the optimization, and puts forward relevant
suggestions to optimize the passenger transport structure in Huazhou district from the
perspective of giving priority to the development of public transport. The research results show
that the proportion of urban and rural bus travel has increased significantly.

Under the condition of maintaining the travel cost unchanged, the overall traffic utility has
increased by about 17%, making the passenger transport system more low-carbon and efficient,
which verifies the effectiveness of the model constructed in this paper. The research results of
this paper can optimize the urban and rural passenger transport structure to a certain extent and
guide urban and rural residents to travel green and low-carbon, which has certain theoretical
and practical value.

Keywords: Urban and rural transportation; Optimization of passenger transport structure;

Travel characteristics; Generalized travel cost; Fast non dominated sorting genetic algorithm
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