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Parameter optimisation for phononic structure using CMA-ES and S-matrix
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This paper presents a parameter optimisation strategy for phononic structures. The

phononic structures here are assumed consisting of multiple scatterers. The rotation an-

gles of each scatterer are used as the design parameters to optimise an objective function

related to the performance of the structure. To explore an optimal design, we here use

a metaheuristic approach called CMA-ES in which the S-matrix method is employed to

evaluate the objective function efficiently.

After checking the performance of the pro-

posed method with a simple optimisation problem, we demonstrate that it can provide

an optimal design of a phononic waveguide.
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Fig.1 Multiple scattering.
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Fig.2 Settings of the validational optimisation
problem in which the angles of two star-
shaped rigid scatterers are optimised to

focus a sound wave on z°%.
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Fig.3 Contour map of —J in (26) within the fea-
sible set (27) for the validational optimi-

sation.
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Fig.4 Sound intensity around the optimised ob-
jects with ¢ (The global optimum ob-
tained by setting A\ = 30). The number

of design variables in this case is 2.

Fig.5 Sound intensity around the optimised ob-
jects with ¢** obtained by settting A =

30. The number of design variables in this

case is 2.
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Fig.6 Setting for the phononic waveguide de-
sign. Blue scatterers are rotated so that
the sound intensity on the observation

points is maximised.
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Fig.7 History of the averaged sound intensity on
each observation points. The maximum
value (among 61 offsprings) at each step
is plotted against the iterative step of op-
timisation. The number of design variable

in this case is 16.
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