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Variable Watermarking Scheme to Digital Music by Classifying
Audible Band

MuNETOSHI IWAKIRIT and KINEO MATSUIt

In this paper, we propose a watermarking technique for digital audio data to embed both
audible and inaudible messages. The former is a variable watermark, and the latter is a
secret watermark that consists of 20 or less Hz. Some customers wish to take a chance of
hearing a music in advance on the network when buying it. For this purpose, we embed
two kinds of watermarks which prevent malicious users from copying and distributing the
contents illegally. The variable watermark is necessary to present a sample version and is
deleted from the sample version via authorized procedures under contract. The secret wa-
termark remains permanently in the contents but it would not be found except authorized
key. Under this circumstances we can save time and money to re-distribute the contents for
customers. It is shown that the watermarks stand against lossy MP3 compression algorithm
on our experiments.
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Fig.1 Watermark embedding diagram.
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Fig.3 Key generating diagram.
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Table 1 Classification of contents by watermarking.
Illegal distribution
Sample use | Regular use | Illegal use except watermarks
S audible audible audible audible
A audible inaudible inaudible lost
w none inaudible inaudible lost
class Trial Goods Copy Imitation

level
o

A
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time[g]

(a) 300 [Hz] sound waveform.
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(b) 300 [Hz] sound waveform with

10 [Hz] watermark signal.
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Fig.5 Check of watermarked waveform.
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Table 2 Sound for experiments. i o
Name Samples Sec ‘ ‘
Classic | 440,832 | 10 3
Jazz 440,832 10

Dance 440,832 10

03 Ooood
Table 3 Watermark sound for experiments.

Name Samples Sec
440,832 10
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Fig.7 Detection from sound waveform (y = 1000).
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Fig.8 Detection from sound waveform (v = 100).
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Fig.10 A result of DFT signal analysis under an
insuffcient number of samples (N = 1024).
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Fig.12 Visual detection from audio data compressed by
MPEG]1 Layer3.
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Fig.13 Result of DFT signal analysis to audio data
compressed by MPEG1 Layer3 (N = 16384).
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