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This thesis presents a method of digital image watermarking on audio signal that is robust against
MPEG compression based on the principle of the human hearing called Psychoacoustic model.
Based on the Psychoacoustic model human hearing depends on both the frequency and the power of
the signal. Human cars can not separate the difference if the power of signal above the hearing
threshold of the Psychoacoustic is varied b a small amount. Hence, this thesis propos.s to mbed
the digital image watermark to audio signal by varying the power of the signal at the frequencies,
where the power is above the hearing threshold. The Wavelet Packet Transform is chosen to
transform the signal to the frequency domain and the chosen frequencies are within the range of
4kHz-15kHz because it is hard for human ears to detect the difference in this range. For sccurity, the
watermark bits are randomly permuted before being embedded to the signal. Only the owner knew
the key of the randomization which is implemented by the Pscudorandom. In this experiment, 30
different audio signals and 2 types of binary watermark images of size 64x64 pixels and 32x32
pixels were tested. The results show that the normalized correlation (NC) is improved by 4.95

percent and signal-to-noise ratio (SNR) is comparable to the previous method.





