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Proposal on a lyric-synchronized music listening system
using a watermark based on mosquito sound

MORISE MASANORIY'®  YAMASHITA YoIlcHr!

Abstract: Smartphone that has a microphone has been used as a good tool for dairy life, and we can easily
record a sound. In this research, a lyric-synchronized music listening system with smartphone is introduced
to provide users with a new music listening style. The system can display the information such as title,
lyric, and so on, extracted from the recorded music. The information is hidden in the music signal to avoid
deteriorating the sound quality. Digital watermarking is one of the technology to hide the information, and
several watermarking technologies for audio signal have been proposed. However, it was difficult for them
to realize the good noise tolerance and transmission performance. In this paper, we focus on the mosquito
sound to develop the digital watermarking to solve these problems. This paper shows the method to hide
the information and the specification about the transmission of the information. The implemented system
is introduced and tested in a real environment, and its effectiveness is also discussed.
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Fig. 1 Concept of the proposed system
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Table 1 Definition of three frequency bands

Frequency band
Audible sound 20-20,000 Hz
Mosquito sound | 17,400-21,000 Hz
Ultrasound 20,000- Hz
Power
A
Filtering 11011001
Music A
' Threshold
Noise — >
<>
) Frequency
Mosquito band

02 000000
Fig. 2 Overview of the proposed system
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Fig. 3 Bit sequence and the definition of the information as-

sociated with each bits
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Fig. 4 The types of the control signal and the example of a

time-frequency representation of a packet sequence
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Fig. 5 Effectiveness of Schroeder phase
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