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Abstract: Aiming at the optimization problem of last-train connection planning in urban rail transit networks, which often brings
difficulties in successful transfers, this study selects the arrival times of the last trains as decision variables and constructs a

mixed-integer linear programming model to minimize the number of failed passenger transfers. To address the high model

complexity caused by the expansion of the network scale, a quantum computing method is adopted to solve the proposed model.
First, the original model is reconstructed into a two-stage problem with a smaller computation scale. Then, the first-stage optimization
model is transformed into a quadratic unconstrained binary optimization (QUBO) model that can run on a quantum computer.
Algorithm development and experimental testing are conducted based on the optical quantum computing technology of the
coherent Ising machine. To verify the effectiveness of the proposed method, we consider the Beijing subway network as an
example. The quantum computing results are compared with those from commercial solvers, confirming the feasibility of both
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the model transformation method and the quantum computing approach proposed in this study. These findings provide technical
support for the further application of quantum computing in solving complex optimization problems in rail transit.
Keywords: urban rail transit; network operation; last-train connection optimization; mixed-integer programming, quantum

computing, quadratic unconstrained binary optimization model
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Figure 2 Rail transit network diagram
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Table 2 Initial value of ALM parameter
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Table 3 Simulated annealing parameter
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