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Abstract

The vibration of notebook speaker may be transmitted to the notebook shell when it works, caus-
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ing some loose parts (keyboard, touchpad) to vibrate, and then produce noises. For a long time,
the industry has been evaluating the problem by subjective evaluation, which consumes a lot of
manpower and material resources. Therefore, it is of great significance to develop an effective and
objective test method. This study analyzed the vibration characteristics of the speakers and the
acoustic characteristics of the notebook noise, and developed a general sound excitation for the
notebook speaker and the method of extracting the noise pressure energy. Then, the test method
and test index (SNI: speaker noise index) of the notebook noise caused by the speaker vibration
are developed. According to the sample selected by the index, the user survey was carried out, and
the conclusion that the subjective evaluation is consistent with the objective test is obtained, so
the validity of the test method and test index is confirmed.
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Figure 1. Installation of notebook speaker
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Figure 2. Typical displacement frequency response of notebook speaker
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Figure 3. Typical C-shell received force frequency response of notebook speaker
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Figure 4. Spectrum of excitation source
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Figure 5. Spectrum of playback by the complained notebook
and original music. (a) complained notebook; (b) original music
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Figure 6. Subjective evaluation
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Table 1. Score table of subjective evaluation
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Figure 7. Fitting of subjective score to the SNI (speaker noise index)
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