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Watermarking Algorithm of Audio Signal Based on
Discrete Wavelet Transform and Singular Value Decomposition
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Abstract; The existing watermarking algorithm in the embedding process usually issues the destruction of the
original audio signal, and design a watermark embedding method based on the discrete wavelet transform-sin-
gular value decomposition (DWT-SVD) to realize the watermark embedding and extraction. At the same time,
with the correlation coefficient and bit error rate as the measuring index, the non-sense, security and robust-
ness of the watermarking algorithm are evaluated and tested. Results show that after noise, filtering, crop-
ping, compression multiple attacking, the extracted watermark can still maintain a high clarity, which indi-
cates that DWT-SVD algorithm has strong anti-attack ability, can effectively protect the copyright owner's in-
terests.
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Fig.1 Embedding process of audio watermark signal Fig. 2 Extraction process of audio watermark signal
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Fig. 3 Comparison of audio signal waveform before and after watermark embedding
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Fig.4 Security testing of watermark image
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Tab.1 Extracted watermark image and its attribute value after attack
b I I TR
AHOC R HL LIRS LEP Y4 P3RS
Tt 1. 000 0 0 1. 000 00 0
[ 0.993 6 0.007 2 0.998 10 0.002 8
A3 1E Ik 0.992 5 0.008 9 0. 989 30 0.017 3
Gyl 0.990 4 0.013 9 0. 998 60 0.002 1
K HFE 1. 000 0 0 0.997 90 0.003 2
ORI 0.993 0 0.009 2 0.990 76 0.003 3
NI 0.997 0 0.003 5 1..000 00 0
MP3 [ 44 0.902 3 0.103 8 0.832 90 0.206 2
2 BN R
Tab.2 Robustness test results
MK S RS TR IOE R it Ak FREFE 514 NP MP3 R 44
NC DWT-+SVD 0.998 1 0.989 3 0.998 6 0.997 9 0.997 6 1.000 0 0.832 9
DWT 0.851 3 0.7857 0.902 5 0.891 1 0.883 5 0.912 5 0.822 4
Rus DWT+SVD 0.002 8 0.017 3 0.002 1 0.003 2 0.003 3 0 0.206 2
DWT 0.010 2 0.019 6 0.009 7 0.010 3 0.010 5 0.019 6 0.022 8
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