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Research on optimization design method of ship’s living compartment
layout based on multi-population genetic algorithm

MA Lin"*, CHEN Dengkai'®, SHI Hongqi’, LIAO Wenyi'"
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3.Wuhan Second Ship Design and Research Institute, Wuhan 430205, China

Abstract; The optimization of ship compartment layout needs to consider aspects such as the mutual positions of
compartments, passage relationships, comfort, and convenience. Taking the submarine living compartment segment
as an example, this paper, based on the characteristics of submarine compartment layout, introduces a fuzzy evalu-
ation method to comprehensively analyze the relative positions of compartments. It combines emergency evacuation
needs to establish a compartment layout optimization model. Additionally, adaptive improvements are made to the
genetic operations of the multi-population genetic algorithm, enhancing its applicability to the optimization design of
multi-layered ship compartments. Simulation design analysis indicates that the proposed layout optimization design
method can provide designers with various reference layout optimization solutions in a short period. Moreover, the
improved multi-population genetic algorithm can largely avoid premature convergence into local optima. It effectively
addresses the optimization problem of ship compartment layout, thereby improving the efficiency of compartment

layout optimization design.
Keywords: cabin layout; multi-population genetic algorithm; layout optimization ; ship

SIBE: DAk, BB, WM, & BT EHHERGTEGHHELERET LN R T ETE[]]. BALILAFZR,
2025, 43(1) : 189-199
MA Lin, CHEN Dengkai, SHI Hongqi, et al. Research on optimization design method of ship’s living compartment layout
based on multi-population genetic algorithm[ J]. Journal of Northwestern Polytechnical University, 2025, 43(1) : 189-199
(in Chinese)

© 2025 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License ( hitp ://creativecommons.org/ licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium , provided the original work is properly cited.





