5550 5 2 1 =R S S 4 Vol. 50, No. 2
2025 4E 3 ACTA ACUSTICA Mar., 2025

20 KRR A it J= 110 S 4

BT NI W &R A 1 A= IR A
SR EIZT

swA 2 4> W W RELXT B B xpig
(1 FERURZE P M 210008)
(2 LIBASE R MG S @A TS 1% 200240)
(3 EMEAP LB  BhiL 528300)
2023 4F 11 H 27 H W3
20244 1 H 29 H &2 Fa

FEE MRS ISR B T IRBE AR 52 06, (A H R BOT R v RE AL 3 R T 2B 3 T 1, 125 N T
YIRS S, AR 2 SEURA BR AEAETSRER FERR  RARAERS GRS B A R B AR AR I, itk Sk
TN TRPZE 55, PR T — P 5 S 2R A R S SR BT T RV AR 5 58, A S AR JE 00 T LAa] 2 a1 1 F0000 75 RS 1)
B SEREPE, DR BRSPS A0 ) BT AT LT 4548 o [RIE, @ i B izt 2 25 A A B A WO, 152
THT —FP IR B I 9 S 7 ST, WT7E 300~400 Hz 7 I SR 92.6% B4 Wlde, L5 #4) SR A 36.2 mm. fTfE
Al L2 R R, TR, SR .

KBEIA FERADRL PSR, N TR R, s

PACS: 43.50, 43.20 DOI: 10.12395/0371-0025.2023277 CSTR: 32049.14.11-2065.2023277

Parameter prediction and inverse design of metamaterial acoustic absorber
based on artificial neural network

3

ZHU Yuanzhou' GONG Chun®™ GU Ye' LONG Houyou'! CHENG Ying' LIU Xiaojun'f

(1 Institute of Acoustics, Nanjing University Nanjing 210008)
(2 School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University Shanghai 200240)
(3 Midea Corporate Research Center Foshan 528300)
Received Nov. 27, 2023
Revised Jan. 29, 2024

Abstract Metamaterial sound absorbers have received widespread attention due to their deep subwavelength characteristics, while
the design and optimization of metamaterial acoustic absorbers mainly relies on parameterized scanning method at present. However,
this method largely relies on artificial physical intuition and design experience, which poses challenges in the process of multi-
parameter optimization, such as consumption of massive computing resources and much time, and difficulties in obtaining global
optimal design. For this reason, this article proposes a convenient and efficient design and optimization scheme for metamaterial
sound absorbers based on artificial neural network algorithms, including forward prediction of the overall acoustic characteristics for
the sound absorber based on primitive geometric parameters, as well as inverse design of the required primitive geometric structure
based on the target acoustic spectra. Moreover, a deep sub-wavelength broadband sound absorber with an average sound absorption
at 92.6% in the range of 300—400 Hz is also achieved with this method, which is described a compact thickness at 36.2 mm. The
optimization scheme proposed in this article displays the advantages of multi-parameter synchronous optimization, fast calculation
speed and wide applicability.
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