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Abstract The external layout design of AUVs not only affects the overall performance parameters such as
resistance and energy consumption, but also determines the overall performance indicators of speed, stability, and
agility. Multi-thruster Autonomous Underwater Vehicles (MAUVs), which utilize multiple thrusters for coordinated
control, demonstrate stronger autonomy and maneuverability at low speeds compared to traditional AUVs controlled
by a combination of "thrusters + rudder". In this paper, the shape parametric model and spatial motion model of a
rudderless six-propeller AUV with fins are constructed, and hydrodynamic simulation and motion performance
simulation systems are established. Subsequently, an offline optimization framework is built based on the Kriging
surrogate model assisted two-archive algorithm to optimize the MAUV profile parameters with the objectives of
stability and maneuverability. The results show that there is a significant improvement in motion stability, and the
maximum error is less than 4% compared with the simulation results.
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Fig. 6 Optimal set of design solutions
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Table 3  Optimal set of variables and objective values for
different weight ratios

e a—:ffﬁﬂf%# IR % Ji2 iﬁ@ﬁ 7J<3Fm% [l %%

ARAE X, Kmo EMWWE O EWWE EE/m
1 3.8669 02000 09654 09939  58.0659
2 35661 02048 08676 09998  56.8586
3 34502  0.1209 0.8295 03870  12.8391
4 3.8734 02000 09654 09940  58.1353
5 33000 0.1498 09588  0.6449  19.3888
6 33000  0.1600 0.830 1 0.7298  24.992 4
7 33000 0.1501 09589 06472  19.5211
8 3.7058 02000 09637 09912 563629
9 33000 0.1498 09588  0.6449  19.3888
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