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Drag minimization using Bayesian optimization and Mesh morphing

Shape optimization using open source

TATSUYA KATAYAMA™
"OpenCAE Study Meeting@Kansai

Abstract
A Bayesian optimization method is used for optimizing hyperparameters in neural networks. A
Bayesian optimization can efficiently solve multimodal problems by evaluating uncertainty using
Gaussian process regression. Apply Bayesian optimization and mesh morphing to the drag minimization
problem and examine the penguin swimming posture.
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Fig. 1 Bayesian Optimization of 1D black-box function
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Fig. 2 Cavity Mesh in OpenFOAM to Dried squid [6]
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Fig. 3 Before optimization and Penguin swims by looking down
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Code 1 Header of template_OpenCAE_symposium.tex.

%# --- Load GPyOpt
from GPyOpt.methods import BayesianOptimization
import numpy as np

# --- Define your problem
def f(x): return (6*x-2)**2*np.sin(12*x-4)
domain = [{'name': 'var_1', 'type': 'continuous', 'domain': (@,1)}]
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# --- Solve your problem

10 myBopt = BayesianOptimization(f=f, domain=domain)
11 myBopt.run_optimization(max_iter=15)

12 myBopt.plot_acquisition()
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