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Research on the Optimization of Mixed Railway Dedicated Line Shunting Operations Based
on Simulated Annealing Algorithm

Zhao Minghao

Zhejiang Normal University, China Zhejiang Jinhua 321000

Abstract: With the continuous increase in railway freight volume, the organization of pickup and delivery operations in
mixed railway dedicated line scenarios has become increasingly difficult. As an important task connecting train breaking,
cargo handling, and train assembling, the scientific planning of pickup and delivery operations has a significant impact on the
overall operational efficiency of the station. A mathematical model is established with the objective of minimizing the total
operation time for locomotives performing pickup and delivery tasks, while comprehensively considering constraints such as
task release time, latest assembling deadlines, and mainline time windows, to construct an optimization model for pickup and
delivery operations on mixed railway dedicated lines. Given the large combinatorial scale and complex constraint relationships
of this problem, the simulated annealing algorithm is used for solving, and validation and analysis are conducted using a model
station. The results show that the proposed method can generate feasible operation plans while satisfying various constraints,
providing a reference for optimizing the planning of pickup and delivery operations on mixed railway dedicated lines.
Keywords: Mixed railway dedicated line; Pickup and delivery operations; Simulated annealing algorithm; Time windows;
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