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Evaluation of Music-noise Assimilation Playback for
Portable Audio Players

AKIFUMI INOUE,* SHOHEI BISE," SATOSHI ICHIMURA'
and YUTAKA MATSUSHITA't

Though the population of portable audio listeners keeps growing, it still carries issues such
as distractive background noise. This paper proposes a background noise reduction method
using knowledge obtained by musical instrument performances. The method is based on our
experience that listening to music feels comfortable when the rhythm accents are matched
up at the correct timing. In our method, noise with a periodic rhythm takes the role of the
rhythm section such as drums and basses. Then the tempo of the current track is converted
at an unnoticeable amount so that the accents of the track can synchronize with that of the
noise. We examined the reduction effects by carrying out five experiments, in which the trav-
eling sound of a train was set as the periodical noise. Results of the experiments showed that
the noise was faded out to a pleasant level without carrying out any spectrum noise reduction.
We also showed that unreasonable changes in the tempo were unnecessary to keep an constant
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effectiveness.
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Fig.1 Noise effects on melody line.
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Fig.2 Overview of the proposed method.
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Fig.3 System flow.
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Fig.4 HPF for train noise.
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Fig.5 The waveform of filtered noise.
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Fig.6 Amplitudes of music and noise after the

synchronization.
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Fig.7 Frequency characteristics of noise and music-beats.
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Fig.8 Test 1 (availability).
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Fig.9 Test 2 (noise resistance).
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Fig.10 Test 3 (The case where BPM difference between

music and noise is larger).
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Fig.11 Test 4 (back-beat).
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Fig.12 Test 5 (temporal characteristic).
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Fig.15 The result of test 5.
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