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ABSTRACT 

The paper presents and discusses the so-called L3 sea benchmark problems [1] used to develop and 

assess multi-fidelity (MF) optimization methods for military vehicle design within the AVT-331 

Research Task Group on ``Goal-driven, multi-fidelity approaches for military vehicle system-level 

design.'' The hull-form design of the DTMB 5415 model is addressed for optimal resistance and 

seakeeping performance in calm water, regular/irregular waves, and formulated as a global 

optimization problem. The design performance is assessed using a variety of physical models and 

solvers (including RANS and potential flow models), and spatial discretizations, which are combined 

together in dedicated MF frameworks, summarized in Tab. 1. Benchmark problems description, design 

parameterization methods, physical models and solvers are presented and discussed, as well as MF 

approaches and example results. The present effort highlights how the dimensionality of the 

optimization problem may be a critical issue for surrogate-model training. Nevertheless, it will be 

shown how the proposed MF approaches are able to achieve significant design performance 

improvements, even if only a few high-fidelity computations are used, with a ratio between the number 

of high- and low-fidelity evaluations required to solve the global optimization problem as low as nearly 

1/50. Finally, the challenges arisen during the process are discussed and future research directions 

outlined.  

Table 1: Multi-fidelity optimization frameworks 

Framework Problem Parameterization Solver(s) MF 

approach 

Group 

A Calm water FFD/PME RANS, PF SRBF CNR-INM 

 Seakeeping FFD/PME RANS, PF SRBF CNR-INM 

B Calm water FFD RANS 

(multi grid) 

SRBF CNR-INM 

C Calm water Akima RANS, PF KG ITU 

D Calm water Blending RANS 

(multi grid) 

KG MARIN 

E Calm water and 

seakeeping 

CAESES RANS, PF Mixed-ANN NTUA 
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