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I. Introduction and objectives

In the field of Naval Architecture, the
application of AI can be of considerable
relevance.

This study presents the development of the SPRAI tool, based on
Al algorithms, which allows the assessment of the seakeeping of
a ship, with very short pre-processing and calculation times.
The Al will determine the added masses, damping and external
forces required to calculate the seakeeping of conventional
monohull vessels.
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I. Introduction and objectives

The methodology used for the generation
of the SPRALI tool is described. This tool
is capable of predicting the seakeeping
of monohull vessels in displacement
condition.
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» The error made by the SPRAI must
be acceptable.

» The inference time has to be very
short.

» It must be able to solve the diffraction
radiation problem in early design
stages.
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II. Methodology

_______{FMJ‘

Base ship Augmentation of
geometries the ship database

Evaluation a— Simulation
.. Generation of
Training ANN
databases
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ITI. Data sets Generation: Base ships
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ITI. Data sets Generation: Data Augmentation

Parametric transformation:
Ly
1,5 <— =280
By » 100 Cases pet base ship
B; » 6.000 Cases
1,0 < — =55
Dy
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ITI. Data sets Generation: Encounter Frequency
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111. Data sets Generation: Mesh Transformation

Base ship geometries

Application of boundary

conditions

Meshing of the base ships

Data augmentation

-
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Transformation of meshes

Solving the diffraction-
radiation problem
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1II. Data sets Generation: Simulation
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> Dimensionless: Lf =1m

» 12 Wave heading: [0 < 8 > ]
» 14 Wave lengths: [L?f > 1< 3Lf]

» 7 Speeds: [0,025 > Fn < 0,30]

The diffraction-radiation
problem is solved. BEM code.
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ITI. Data sets Generation: Data processing

» Traslado: origin of coordinates (BEM) = C.d.C. (training)
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ITI. Data sets Generation: Data Filtering
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III. Data sets Generation: Data Sets
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IV. Training
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V. Results
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V. Results: General cargo
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V. Results: Practical
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V. Results: FPSO
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V. Results: Sailing ship
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V. Results: Work Vessel
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V. Results: Yacht
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V. Results: Summary

Prediction etror : Results:
O In the added mass and damping matrices we
|tF — p?l have an average MNRE of 6,09 % y 5,21 %.
NRE; =
l t;|) M The average MNRE of the sine and cosine
terms of the excitation forces are 3,95 %y
3,69 %.
ie1 NRE/ .
MNRE = O The average MNRE for RAOs typically less
" than 1 %.
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V1. Conclusions

[ ANN:S to predict hydrodynamic loads for seakeeping in the early stages of design without the need to know the
exact hull geometry. Fn range 0,025 to 0,30.

U An extensive, comprehensive and generalised database has

been generated. i .

O A large number of ANNSs have been generated and trained with 30
a large number of hyperparameter combinations to identify the 25

best ANN.
O The ANNSs developed show similar accuracy to the BEM codes.

O Speed up to 4.000 is achieved compared to a conventional
calculation code.
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V1. Conclusions
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