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Abstract: Guided by the need to address the shortcomings of subjective selection and the mismatch between capacity and
demand in the selection of existing medium and low capacity urban rail transit standards, the standardized and procedural
decision-making system for standard selection is developed. Firstly, the 4 criterion and 16 index evaluation system is
established, considering constraints such as peak hour passenger flow, minimum transport capacity reserve, and the number of
train operations. A multi-objective optimization model is constructed to determine the set of candidate rail transit systems.
Besides, the CRITIC-TOPSIS algorithm is constructed to determine the weight coefficient values of each indicator and the
optimal solution distance, thereby determining the optimal track system. Finally, using the S-line as the background for
example verification, 5 alternative track systems are evaluated through a quantitative model. The CRITIC and TOPSIS algorithms
were implemented using Python software. The decision values of rail transportation system rank in the order of self-guided
monorail, cross-seat monorail, light rail, guideway rubber wheel and low and medium-speed magnetic levitation, indicating
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that the optimal rail system for line S is the self-guided monorail. Analyzing the standardized scoring matrix and index weight

values of each type of rail system, the research results show that the model and algorithm proposed in this paper can effectively

solve the problem of low and medium-capacity rail transportation system selection.
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Table 1 Classification of urban rail transit
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Table 2 Technical characteristics of medium and low-capacity urban rail transit
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Figure 1

Process of system mode selection
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Table 3 Calculation results of quantitative model
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Figure 3  System mode selection results
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