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Automobile Audio System Simulation Based on Ray—Tracing Method
and Key Factor Analysis

Chen Xi, Song Yu, Li Hao, Xu Jing, Ma Wenting
(Global R&D Center, China FAW Corporation Limited, Changchun 130013)

[Abstract] The audio system is the core component of the vehicle’s active sound design and active noise reduction.
In order to analyze the acoustic characteristics of audio system, it is necessary to use simulation to study its frequency
response and the propagation characteristics of the sound field in the vehicle. Due to the wide frequency coverage of the
frequency response, full band coverage cannot be achieved using a single simulation method. Traditional sound field
simulation can only cover the frequency band below 1 000 Hz by using finite element methods. To solve this problem, Ray—
tracing method commonly used in architectural acoustics was introduced into this study. The scope of application of ray—
tracing method applicable to the sound field in the vehicle was discussed. Finally, the audio system was modeled and
analyzed based on the ray—tracing method, the influencing factors of the results were analyzed. It is pointed out that factors
such as high frequency leakage, sound transmission of glass and sound source directivity affect the simulation results.

Key words: Automobile audio system, Ray—tracing method, Interior acoustic field, Frequency
response
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