20024 5H EFILewmuE #3948 CHE 3% 53

F#@2002-39CI-3-5

TEAE 1% v er)e Yelnizlel) W3t oI

(A Study on the Digital Audio Watermarking for a High
Quality Audio)

MW Eg THHE®, fAHH* ZFTEE*
(Byung Lok CHO, Il Yong CHUBG, Chang Gyun PARK, and Kang Hyeon Rhee)

Q of
4

B =EedAe 2948 g A" ox)e Yen(watermarking) 43ElES AlRlscl 25 tiR]
o A2ES gelsted X" Ye|nta(digital watermark)7} 2ko]3 glon odAabERl ohz) TixE @
tje. Folx 77} sl B3], tRE 2r]e Foldlxe] Yeintm AE Yeirizel ZhqiA®al o}
Yzt fejely] © ex]e dlofe] AbAle Aol A <GS FA sk oxje HENEE dvkdoes
FFT #& ¥ Fal o] Yelvtad Adshed), olnl fleiviz Akl ko2 o) dolg] £
FEE vIAA "o} aebd 20]ed) wgHe fAslEA AelE YErlas Aklske A7 & EAE
At EEelde Aels¥ Ed(Psychoacoustic model) ¥ MDCT/IMDCT(Modified Discrete
Cosine Transform/Inverse Modified Discrete Cosine Transform)& AM83F 5722 °x]e ejuis) o
ZElES At Alkd s, oo Yeivk] dwe|ES 9sle] 44.1KHz, 128Kbps, ~HIH L. 2.
] HdE o]gslirt erfe dHolell MDCTE E& Fak waksl= pAolA] 256, 1024, 2048 el
E 7oz glEvlaE Agld 4 gtk 50mse] RMS %92 AM3S o ¢ ocle dogle} elnt
7) ® 2r]e dlojele] A RMS 9]¢ xpo)t 0.8dBo|th

Abstract

In this paper, the authors proposed the digital audio watermarking algorithm for a high quality
audio. Today, the digital watermark is used to confirm to the digital copyright protection, not only
the digital image but the digital audio study is an activeness in the digital watermarking area.
Especially, the watermark insertion in the digital audio area affects deeply not only a robustness but
the audio quality of the watermarked audio data. Generally, the audio watermark is inserted in
the frequence domain after FFT, the quality of audio data is affected by the watermark
insertion. Thus, a high quality audio to be maintained at the same time, the study related a
inserting of the robustness watermark happened to a hot issue. In this paper, the authors proposed
the digital audio watermarking algorithm using psychoacoustic model and MDCT/IMDCT
(Modified Discrete Cosine Transform/Inverse Modified Discrete Cosine Transform). In the
proposed scheme, the authors experimented the stereo audio file with 44.1KHz and 128Kbps
for the audio watermarking algorithm proposed. When the audio data is processed by MDCT,
the watermark is able to insert into the frequence domain with256, 1024 and 2048 interval. In
case of 50ms RMS window, it was confirmed that the difference between the original audio
data and the watermarked audio data of RMS power is 0.8dB.
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Fig. 6. Flow chart of the audio watermark insertion.
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Fig. 12. Multiplication of PN-Sequence and Test
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Table 2. original audio data.

34%F Az
Channel 1
Min sample value -2R315
Max sample value 28334
Peak amplitude 1.31dB
Minimum RMS power -284dB -
Maximum RMS power 1858dB
Average RMS power 20.28dB
Total RMS power 20.55dB
Using RMS window 50ms

E 3 sEHeE ARIY 29

Table 3. Result of the

watermarked audio data.

LT 73}
Channel 1
Min sample value 28315
Max sample value 28384
Peak amplitude 1.24dB
Minimum RMS power -27.4dB
Maximum RMS power 175848
Average RMS power 19.28dB
Total RMS power 1957dB
Using RMS window 0ms
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Fig. 18. Orginal audio signal waveform.
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