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Abstract

This study proposes an aerodynamic shape optimization method based on quantum annealing black-box optimiza-

tion. In quantum annealing black-box optimization, the model parameters of quantum annealing models, QUBO

(Quadratic Unconstrained Binary Optimization) and Ising, are approximated using machine learning methods. The

proposed method yields aerodynamic shapes that outperform the initial samples in a two-dimensional validation test.

In particular, a machine-learned quantum annealing model based on Ising model yields a better solution than the

one based on QUBO model. The study also demonstrates that incorporating a regularization method helps prevent

overfitting during the machine learning process and contributes to maintaining the geometric continuity of the airfoils

obtained by quantum annealing.
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