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Ship total resistance optimization of DTMB 5415 based on neural
network and Kriging model

ZHANG Mu, WANG Jian-hua, WAN De-cheng*

(Computational Marine Hydrodynamics Lab (CMHL), State Key Laboratory of Ocean Engineering, School of
Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China.

*Corresponding Email: dewan@sijtu.edu.cn)

Abstract: This paper uses neural network approximate model, Kriging model and genetic
algorithm to optimize the total resistance of DTMB 5415 at design speed. First, the numerical
calculation of the total drag coefficient of the ship model at different speeds is used and compared
with the experimental value to ensure the reliability of the solution of the total drag coefficient.
Then the ship type transformation module in the ship type optimization software OPTShip-SJTU is
used to obtain a series of new Ship form. The solver is also used to calculate the total drag
coefficients of these ship forms at the designed speed to form a sample ship form database. Based
on the sample database, artificial neural network algorithm and Kriging algorithm are applied to
learn to construct an approximate model between the total drag coefficient and the ship form
parameters. Finally, the optimal solutions obtained by two approximate models are fed back to the
ship type transformation module to obtain the optimal hull shape of DTMB 5415 ship model. Then
the resistance calculation and comparative analysis of the optimal ship type are carried out.

Key words: Ship resistance optimization; neural network; approximate model; genetic algorithm ;
OPTShip-SJTU.
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