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Verification of Badminton Racket Hitting Effect Based on Audio Analysis
Li Pengyu

Abstract: This study aimed to verify the acoustic characteristics of badminton rackets upon impact and explore the relationships be-
tween stroke force, racket string tension and sound decibel level, frequency as well as overtones. Sound samples under different con-
ditions were collected via mobile phones and analyzed with Adobe Audition. The main conclusions are as follows: 1. Higher stroke
force and racket string tension both lead to a higher decibel level; 2. An increase in string tension elevates the sound frequency, with
the tested rackets showing a frequency range of 950 Hz-1020 Hz, and the sampling frequency of rackets with high string tension pre-
senting more stable fluctuations; 3. For the same racket and impact point, stroke force has no significant effect on sound frequency; 4.
There is no multiple relationship between the fundamental frequency and overtones of the impact sound. It is inferred that this results
from complex resonance caused by the multi-component structure of the racket and deviations in the impact point; 5. Sound collec-
tion via mobile phones in a noisy environment is prone to errors, and the noise in the test environment of this study was distributed
in the range of 0-16000 Hz and difficult to filter out. This study provides a new audio analysis approach for the objective analysis of
badminton sports.

Keywords: Badminton; Audio; Analysis; Vibration
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