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A Content-based Digital Audio

Watermarking Scheme

WANG Xiang-Yang!'?2  NIU Pan-Pan!

Abstract In this paper, a new robust digital audio watermark-
ing algorithm against desynchronization attacks is proposed,
in which the audio statistic characteristics and synchronization
code are utilized. Firstly, the origin digital audio data are seg-
mented and then each segment is cut into two sections. Secondly,
with the spatial watermarking technique, synchronization code
is embedded into the statistic average value of audio samples in
the first section. Finally, the DWT is performed on the second
section, and the digital watermark is embedded into the statistic
average value of low frequency components.
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(R s AS(k)(k=0,1,--- ,M x N —1);
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Table 1 The detection results for common signal processing

- . HPRAE HPRAE HHRKE N IR E B
A A 22050 Hz 11025 Hz 8000 Hz AT 4KHz
N . BER 0 0 0.49 0.49 0.48 0.01 0.49
ik [4] PSNR 48.28 44.49 30.38 27.47 27.23 41.60 42.16
o BER 0 0.04 0 0.01 0.02 0 0
AR PSNR 35.39 35.46 29.28 26.93 26.73 35.02 34.89
2 BTKEDNE R ST R RE
Table 2 The detection results for desynchronization attacks
YY) gy i) T %€ T ) TSM Fah st
1% 1% Jk 150% 1) 1 (—1%) (1/10000)
” ) BER 0 0 0.12 0 0 0.46 0.21
Sk [4] RS PSNR 49.47 29.18 24.53 27.96 28.22 26.99 27.13
e BER 0 0 0 0 0 0 0.1
A PSNR 37.02 28.34 24.70 26.91 28.81 28.39 26.74
0 51 0
| 1QPAYm)) x S+ =, MUK Q(PAY(m)) = f(m)
PAY (m) = 2 M
- 1 -
IQPAY(m)) x S1 = =, WK Q(PAL(m)) # f(m)
- PAY(m - -
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