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Abstract; In order to reduce the overall cost of steel companies purchasing and transporting iron ore,
taking into account factors such as ship type, navigation speed and carbon emission, a mixed-integer
nonlinear programming model of iron ore transportation in the Yangize River is established. In the model,
the nonlinear terms are converted into the linear terms, and the CPLEX solver is used to solve the model.
Aiming at the limitation of CPLEX in solving medium and large scale cases, the standard particle swarm
optimization ( PSO) algorithm is used to improve the accuracy of solutions. For the problem that the
standard PSO algorithm is easy to fall into the local optimum, an improved PSO algorithm based on
adaptive strategy is proposed, which can dynamically adjust the inertia weight to improve the algorithm’ s

convergence and global optimization ability. Through numerical experiments, it is found that the improved
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algorithm has a certain improvement in the global optimization ability and convergence ability.

Key words: multi-level transportation network ; carbon emission; mixed-integer nonlinear programming;

particle swarm optimization (PSO) algorithm
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