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Digital Audio Watermarking Scheme Using Perceptual Modeling
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Abstract

As a solution for copyright protection of digital multimedia contents, digital watermark technology is now drawing the
attention. In this paper, we presented two novel audio watermarking algorithms as a solution for protecting unauthorized copy
of digital audio. Proposed watermarking schemes include the psychoacoustic model of MPEG audio coding to achieve the
perceptual transparency after watermark embedding and preprocessing procedure before correlation in watermark detection to
extract copyright information without access to the original audio signal. Experimental results show that our watermarking
scheme is robust to common signal processing attacks and it introduces no audible distortion after watermark insertion.
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Table 1. Audio watermark attack type for robustness test

1 Down sampling 44.1 to 22.05 kHz
2 D/A. A/D converting twice
3 Equalization 10 band graphic equalizer
4 Band-pass Filtering 100 Hz - 6 kHz
5 Linear speed change +/- 10%
MP3 : 84kbps/2ch
6 Codec MG \ZEKORS/2oh
7 Noise addition S/N : 36dB
8 Time-scale Pitch-invariant time scaling
Modification +/- 4%
9 Addition echo Delay 100 ms
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Table 2. Robustness test result for proposed method |

| Down sampling 100% No
2 D/A, A/D 1.30% Yes
3 Equalization 0.00% Yes
4 | Band-pass Filtering |2.34% Yes
5 Linear speed change | 100% No
6 MP3 2.99% Yes
7 MPEG-2 AAC 0.91% Yes
8 Noise addition 4.56% Yes
9 | Time-scale Modification | 100% No
10 Addition echo 0.00% Yes
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Table 3. Robustness test result for proposed method ||

' 0.00% Y

1 Down sampling es

2 D/A. A/D 2.10% Yes

3 Equalization 0.00% Yes

4 | Band-pass Filtering | 2.73% Yes

5 | Linear speed change | 0.52% Yes

6 MP3 4.56% Yes

7 MPEG-2 AAC 0.26% Yes

8 Noise addition 5.34% Yes

9 |Time-scale Modification| 0.00% | Yes

10 Addition echo 0.26% | Yes
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