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ABSTRACT 
Watermarking technology allows an authorized user to attach an  additional information to a 

transmitted signal file (audio, video or pictures) in such a way that it is difficult to remove. The 

signal can be embedded with several watermarks. If we take a copy of this watermarked signal, then 

the information is also carried in the copy. In Audio water marking it is possible to embed additional 

information into an audio track. Audio water marking can be achieved by modifying the original 

signal with some defined variations. This modification is so slight that the human ear cannot identify 

these variations. Therefore Audio watermarking technology generate copies of audio signals which 

are perceived by listeners as identical to the original copy but which may differ from one another on 

the basis of the embedded information. This paper introduces a technique for generating  audio 

watermarked signal at the transmitter side and efficient extraction of this watermark at the receiver. 
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INTRODUCTION 

The advancements in the field of telecommunication and signal processing helps to transmit signals 

in large distance, stored and distributed across worldwide  with  improved  quality. But in most cases 

the ownership and copyright of transmitted multimedia files will not be protected. Watermarking is a 

technique for protecting this multimedia files from intellectual piracy. Nowadays digital 

watermarking techniques are widely used for this purpose. In digital watermarking the original signal 

is slightly modified by inserting a signature signal content, which can be extracted at the receiver 

side as a proof of ownership. 

 Audio watermarking is a kind of digital watermarking technique. Here marker signal is embedded in 

an audio signal. When this watermarked signal is copied, then the information is also carried in the 

copy. We can modify an audio signal with several different watermarks at the same time. This 

modifications results some slight changes in the original audio signal that the human ear cannot 

perceive an acoustic difference. This audio watermarked signal is seems to be same as that of the 

original copy but it may differ from one another in case of embedded signature waveform. The 

signature content can be extracted by using some software techniques. This prevents unauthorized 

extraction of audio signal. 

This watermarking technology helps to utilize audio files by targeted customers. The authorized 

customers can only extract the embedding parameters. Inaudibility of the watermark and process 

security, are two main factors being considered for evaluating the efficiency of a watermarked signal. 

Data rate of the watermark and robustness are two other parameters plays an important role in case 

of audio watermarking technology. These two factors are mutually depended. Robustness is a 

measure of how efficiently watermarked signal will be extracted. In case of more information’s are 

to be transmitted robustness of the watermark will be declined. 

http://en.wikipedia.org/wiki/Digital_watermark
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RELATED WORK 
By comparing with other watermarking techniques (video, image etc) audio watermarking is more 

complex, because human audio system is more complex and sensitive than human visual system. 

Generally audio water marking techniques can be classified into two groups’ time-domain techniques 

and frequency-transform domain techniques. The Least Significant Bit substitution (LSB) and echo 

hiding techniques are two widely using time domain techniques .In least significant bit substitution 

LSB embeds the watermark information by overwriting the original bits[1,2,3].This method is used 

in both stenography[8]and watermarking. It takes advantage of the quantization error that usually 

derives from the task of digitizing the audio signal [6]. Echo watermarking attempts to embed 

information into the original discrete audio signal by introducing a repeated version of a component 

of the audio signal with small offset, initial amplitude and decay rate to make it 

imperceptible[1,4,5].The advantage of using this time domain technique is ,which is easy to 

implement. But it is weak against signal attacks. Frequency domain audio watermarking techniques 

utilize the advantages of human perceptual properties and frequency masking characteristics of the 

human auditory system. By changing the phase and amplitude [8] of the transform domain 

coefficients in a desired manner we can embed watermark information effectively. Frequency 

domain techniques use popular transformations include Discrete cosine transform (DCT), Discrete 

Fourier Transform (DFT),and the Discrete Wavelets Transform (DWT). By using Fourier transform 

techniques magnitude coefficients are replaced over the frequency range from 2.4 KHz to 6.4 KHz 

with the watermark sequence. Spread-spectrum technique is an another popular audio watermarking 

technique [7]. Spread spectrum techniques utilize large bandwidth than the minimum bandwidth 

required for data transmission. The narrow-band signal (the watermark) embedded into a wide-band 

channel (the audio file) to spread the watermark data across the large frequency band, called as the 

audible spectrum. At the receiver side the detection of watermark signal is done by calculating the 

correlation between the watermarked audio signal and the watermark signal. A self marking method 

is introduced in [9].Self-marking method embeds watermark by leaving self-evident marks into the 

signal[6]. 

 

PROPOSED METHOD 

The proposed watermarking technique hides watermark data in lower frequency components of the 

audio signal. This audio signal will be a large frequency signal. The embedded watermark signal will 

be a small frequency component which are embedded with a below perceptual threshold of the 

human auditory system. The proposed method is less complex and more reliable compared with 

other methods. 

 

Watermark Insertion Process 

The audio signal is sampled and quantized into ten bits for each sample. The watermarked signal is 

embedded in to the original signal in a way that the tenth bit of original signal is replaced with a 

watermarked signal bit. This bit allocation is shown in figure 1.This bit allocation is done by using a 

key. This key specifies the position of watermark signal bit, which replaces the original signal bit. 

 

Bit1 Bit2 ………… Bit9 Bit1 

(watermark) 

Bit11 ……… Bit19 Bit2 

(watermark) 

Fig. 1: Bit allocation 



  

 

65 Jerrin Yomas, Reshma Scaria 

 

International Journal of Engineering Technology Science and Research 

IJETSR 

www.ijetsr.com 

ISSN 2394 – 3386 

Volume 2 Issue 4 

April 2015       

Watermark Extraction Process 

Watermark extraction is the reverse process of watermark insertion process. At this stage the 

authorized owner can extract the watermark signal from the audio clip. For this extraction process 

the author requires the knowledge of the original signal and key used for inserting watermarked bits 

inside the audio clip. By using this key the owner can separate audio clip and watermarked signal. 

 

RESULT 

The results are evaluated by using pop audio signals .From this results we can evaluate the 

performance of proposed method. The audio files used here are of duration three minutes and the 

watermarking signal having duration of five seconds. The audio signal and watermark signal are 

given in two separate channels, and combining this two signals by using a key. 

While we are embedding watermarked signal into the audio files the replaced bits shows very minute 

variations in the original audio files. This variation is not perceived by the human audio system. At 

the receiver side we can extract this watermark signal without affecting the quality of original audio 

files. 

After embedding the watermarked signal the size of the audio file remains same. Suppose   the size 

of an audio signal is 1000 bits and the size of watermark will be 10 bits the percentage of loss of 

original signal bits will be one percentage. In case of large audio files this loss is very small and 

negligible. 

 

CONCLUSION 

 The proposed method will produce watermarked audio signal at the transmitter side and 

decode the audio information at the receiver without affected by the watermarking signal component. 

This method is less complex and easy to implement in audio files. By embedding a small frequency 

watermark signal into an audio file we can protect audio files from unauthorized extraction. 
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