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Research on the Path Planning of Bulk Carrier Loading and Unloading
Operations Based on the Improved Ant Colony Algorithm
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Abstract : With the continuous growth of global trade, the loading and unloading efficiency of bulk carriers has
become a key factor affecting the port throughput. Aiming at the problem of loading and unloading
operation path planning of bulk carriers, this paper puts forward an improved ant colony algorithm
optimization scheme on the basis of comprehensive analysis of two research papers on crane path
planning. By introducing dynamic heuristic factors, adaptive pheromone updating mechanism and
three—dimensional path hierarchical planning strategy, the problems of slow convergence and easy to
fall into local optimization of traditional algorithms in the complex working environment of bulk carriers
are effectively solved. The simulation results show that the improved algorithm has significantly
improved the path length, energy efficiency and operational stability, which provides a new solution for
the intellectualization of bulk carrier loading and unloading operations.

Keywords : bulk carrier; loading and unloading operations; path planning; ant colony algorithm; energy
consumption optimization
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