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PUTTAWUD LEEKRUNTORN : A ROBUST DIGITAL AUDIO
WATERMARKING BASED-ON WAVELET TRANSFORM. THESIS

ADVISOR : ASST. PROF. FLT.LT. PRAYOTH KUMSAWAT, Ph.D.,88 PP.

AUDIO WATERMARKING/DISCRETE WAVELET TRANSFORM

The watermarking of digital audio signal is an embeding of digital data, which
may be of various types of a unique digital image or a digital coding that indicate the
ownership of a signal called “Watermark”, into a digital audio signal by various
techniques which have been researched and developed, based on “International
Federation of the Phonographic Industry (IFPI)” Standards. This method is used to
protect piracy and intellectual property rights of digital multimedia or in the

surveillance of the spread signal.

The purpose of this research was to examine the effects on audio digital
watermarking from the conversion of a digital signal to an analog signal and vice
versa. This research focused on the design and development of the watermark
algorithms for a digital audio signal with the durability of a high watermark, where a
quality of watermark embedded into the signal must not cause interferences of the
original to the point where the audio signal is different from the original signal or
more than standard values, or SNR must not exceed 20 dB, and a watermark can be

detected in real time.

From the experiment on the quality and watermark robustness testing of audio
output, the results showed that it had a good quality output, which had the average

SNR of 25.9 dB approximately. In robustness testing of the watermark, the results



indicated that in the process of simulation, where a watermark was robust against
various attacks. But in the process of algorithm testing using FPGA hardware for a
signal detecting, the results suggested that watermark signal with very little resistance
to a process for converting a digital signal into an analog signal and an analog signal
into a digital signal, caused the algorithm to have the highly sophisticated design, and
made the detection of a watermark signal in real time differ materially from the

simulation results.
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