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ABSTRACT A fragile audio watermarking method for MPEG-2 AAC bitstreams was proposed- The algorithm of watermark embed-
ding was carried out by modifying the LSBs (least significant bits) of quantized MDCT coefficient s magnitude that is greater than
15, and was improved by considering the watermark 's distribution in frequency and the perceptual entropy of host audio- Experimen-

tal result shows the proposed watermarking scheme is not appreciable: and it is possible to insert high hide rate additive data effective-

ly into encoded bitstreams- The embedding and retrieving process is easy and it is adaptive for real-time analysis applications-
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Table 2 Embedding method
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Table 3 Five classes of ODG
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Table 4 Results of watermark embedding
R4 SCPRK HNIKER/ R RN IKED/ AT AT VAN B IR ELEL
(48000 Hz. 133 kbps) s bit (bitss 1) PEAQ‘ODG
AT R 19.63 18075 920.8 —0.312
Bt5 20.73 30437 1468.3 —0.390
2 IR 19.71 42879 2175.5 —0.773
Rk 20.28 18447 909.6 —0.744
B R 20.40 23833 1168.2 —0.146
FEIR IR 20.06 11261 561.7 —0.247
e 20.10 7968 396.4 —0.245
R 20.20 30139 1492.0 —0.757
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Fig-1 Frequency distributions at different embedded rates: (a) classic frequency distribution: (b) singing frequency distribution
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Table 6 Results of improved watermark embedding

FIRAN SRR/ LN AR KED/ TR AR B A Bk LA
(48000 Hz. 133 kbps) s bit (bites 1) PEAQ:0DG
WATE R 19.63 9054 461.2 —0.270
Btk 20.73 12548 605.3 —0.325
2 IR 19.71 21245 1077.9 —0.732
Rk 20.28 6495 320.3 —0.690
oY IR 20.40 13210 647.5 —0.132
PLE R 20.06 4900 244.3 —0.217
JENE 20.10 5129 255.2 —0.214
ShEER 20.20 12680 627.8 —0.678
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