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Data-driven and machine learning-based
optimization design for AUV shape
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Abstract: The performance of Autonomous Underwater Vehicles (AUVs) is significantly influenced by their
shape design. This study presents a novel AUV shape optimization method that integrates data-driven
approaches and machine learning technique to focus on the impact of the head and tail profiles, and the
configuration of the fins and rudders on AUV performance. A parameterized hydrodynamic analysis
workflow was developed to automatically generate the hydrodynamic parameters required during the
optimization process. Based on this workflow, a data-driven framework was constructed for multi-objective
optimization of AUV shapes, with the aims of minimizing drag and maximizing maneuverability. Surrogate
models for the two optimization objectives above were built using Multilayer Perceptron (MLP) neural
networks and ensemble learning methods respectively, and their performances were compared with traditional
surrogate models. The optimization problem was solved using the Non-dominated Sorting Genetic Algorithm
II. Comparative analysis of the initial and optimized AUV shapes demonstrates significant improvements in
hydrodynamic performance, confirming the feasibility and effectiveness of the proposed method.
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Tab.6 Performance comparison between ensemble method and individual models
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