A48 QMFA SVME o] &3 T AU 5 6L AHnA ¢1dF AL/ 63

A8 QM SVME o 43 ZAd A8 tF 2o YEln
dugF M
Development of a Robust Multiple Audio Watermarking Using Improved
Quantization Index Modulation and Support Vector Machine
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ABSTRACT

This paper proposes a robust multiple audio watermarking algorithm using improved QIM(quantization index modulation)
with adaptive stepsize for different signal power and SVM(support vector machine) decoding model. The proposed
algorithm embeds watermarks into both frequency magnitude response and frequency phase response using QIM. This
multiple embedding method can achieve a complementary robustness. The SVM decoding model can improve detection
rate when it is not sure whether the extracted data are the watermarks or not. To evaluate robustness, 11 attacks are
employed. Consequently, the proposed algorithm outperforms previous multiple watermarking algorithm, which is identical
to the proposed one but without SVM decoding model, in PSNR and BER. It is noticeable that the proposed algorithm
achieves improvements of maximum PSNR 7dB and BER 10%.

Keywords : Multiple Audio Watermarking, Frequency Magnifude Response, Frequency Phase Response, Quantization Index
Modulation, Support Vector Machine
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Table 1. Attacks to evaluate robustness

attack Description
None |Bypass the audio signal.
Low pass filtering with cut-off frequency of
LPF
15kHz.
BPE Band pass filtering with cut-off frequency of
100Hz~6kHz.
Cro Cut and replace samples of arbitrary part of the
p- audio signal whose duration is 2 seconds.
Resam Change the sampling rate of the audio signal
"|from 48kHz to 44.1kHz.
Compress the audio signal with MPEG-1 Audio
MP3
Layer 3
AJC Compress the amplitude by changing
quantization bit from 16bit to 8bit.
Normalize the amplitude using the maximum
Norm.
value.
Invert all samples in the audio signal, like a 180
Inv. .
degree phase shift.
FFT |Invert the real and imaginary part of the sample
Inv. |values in the frequency domain. (FFT size: 1024)
FFT |Reverse only the real part of the audio signal in
RR |the frequency domain. (FFT size: 1024)
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