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Fig. 3. (a) Schematic of a typical Helmholtz resonator structure and its geometric parameters; (b) a linearly arranged identical Helmholtz reso-
nators; (c) four Helmholtz resonators with varying dimensions arranged in a 2 x 2 matrix.
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Fig. 4. (a) Schematic illustration of the discretized 2 by 2 varied HRs matrix. (b) The acoustic pressure on the boundary in this case calculated by the
BEM at 500Hz.
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Fig. 5. (a) Schematic illustration of the discretized 4 by 1 identical HRs matrix. (b) The acoustic pressure on the boundary in this case calculated by
the BEM at 400Hz.

78,680 triangular element centroids, and two additional arrays storing the wave pressure axis at each centroid, which is assumed to
incident along -z axis. The ground-truth dataset generated from the BEM. We conducted two sets of experiments: one with 3,000
training samples and 3,000 test samples, and another with 5,000 training samples and 5,000 test samples. The training dataset sto-
chastically samples from geometric variation space. The testing samples are randomly distributed.

3.5. Accuracy in relation to decomposed terms and layers

Tensor decomposition theory posits that increasing the number of decomposition terms generally improves approximation accu-
racy by capturing higher-dimensional features. Consequently, in the DB-FNO framework, the relative root mean square error (rRMSE)






