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Abstract: In practical applications, it is necessary to combine several acoustic structures to realize broadband
sound insulation in the low frequency range. Considering that the composite structures often have multiple
parameters, it is difficult to design them efficiently using the traditional design methods. In this paper, we
proposed a design method of the low-frequency broadband sound insulation device using deep learning model
based on the lumped-parameter technique. Moreover, we designed a composite structure with 9 two-order
Helmholtz resonators using the proposed method. The simulation results show that the composite structure
has good sound insulation effect in the range of 158-522 Hz, which demonstrates the effectiveness of the
proposed method. Compared with the traditional methods, the proposed method can not only reduce the
dependency on the designer’s skills and experiences, but also improve design efficiency. The proposed model
has a strong versatility and scalability, which can be further extended to other acoustic structures.
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Fig. 1 Schematic view and equivalent circuit diagram of the THR
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Table 3 Geometric parameters of the THRs
gkl 2 #3445 e M7 s 49
ai/cm 1.13 1.46 2.23 1.61 1.72 1.83 1.38 1.89 1.98
l1/cm 0.77 0.24 10.75 0.54 0.81 0.46 1.12 0.53 0.13
h1/cm 11.08 13.57 10.68 11.93 10.82 11.27 6.85 10.82 8.58
az/cm 0.69 0.73 0.85 0.83 0.97 0.98 0.96 1.12 0.83
l2/cm 3.13 3.25 3.19 2.54 3.22 3.84 3.88 2.35 3.59
ha/cm 3.55 4.48 2.30 4.31 3.84 3.00 1.88 3.89 1.87
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