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Fig.1 Framework of the sound field reproduction
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Fig.2 Schematic of adaptive modeling process
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Cabin Sound Field Reproduction Based on Pressure Matching Method
Combining Regularization Technique

Wang Haitao!, Chen Ke’an', Zeng Xiangyang®, Dong Ningjuan®?, Gao Nansha'
1. Northwestern Polytechnical University, Xi’an 710072, China

2. Aircraft Strength Research Institute of China, Xi’an 710065, China

Abstract: Aircraft noise control, sound quality design and other researches require lots of acoustic field experiments
carried out in the cabin. However, the real aircraft flights are too expensive to be frequently performed in the study.
Reproducing the sound field in an experimental cabin is very important and valuable to reduce research costs and carry out
repeatable experiments. In this paper, a multi-target point sound field reproduction algorithm based on the classical sound
pressure matching method is established. to improve the accuracy in the real environment where there is obvious noise,
and the regularization technique is introduced into the method. The reproduction system is built in an experimental aircraft
cabin environment. The reproduction experiments show that the algorithm can reproduce the target frequency response
curve at multiple points in the specified cabin with a relative error of less than 5% in a wide frequency range. The method
has good prospects in the aircraft cabin acoustic environment reproduction applications.

Key Words: aircraft cabin; sound field reproduction; sound pressure matching; speaker array; regularization
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