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Introduction 

Information hiding is a general concept used widely 
to protect the data and it has a long history. 
Steganography and watermarking are the two main 
classification of information hiding technique. 

Steganography and watermarking 

Even though the both the techniques are used to 
hide the information, both uses the different 
platform to protect the data.  

S.No Steganography watermarking 

1. Secrecy at 
embedding is 
needed 

Secrecy at embedding 
is not necessary 

2. Limited 
robustness is 
needed 

Must be robust to any 
attack 

3. Not needed Should not decay the 
perceptual quality of 
the object is needed. 

Table 1: Steganography and watermarking 

This paper uses a digital watermarking technique. 

Digital Audio watermarking 

As all the information is in the form of binary, the 
digital watermarking algorithm is proposed in this 
paper. Placing a watermark into the host signal 
without worsening the original quality of the signal is 
called watermarking. If the host signal is audio then it 
is called as audio watermarking.  

1. Proposed Method 

As the human can’t hear the absolute phase of audio 
signal, it is used as base to place a watermark into 
the phase of the original audio signal. The proposed 
algorithm gives acceptable robustness.  

Embedding Procedure 

The host signal is divided into frames before 
embedding the watermark. The first frame is selected 
to put the watermark. Hence it is necessary to check 
whether the first frame is silence. If so, it can’t be 
chosen to embed a watermark. The embedding 
procedure is as follows:  

Step 1: let the original signal be denoted as     
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 H0(n), 1≤n≤N, 

where N is the length of the signal. 

 Step 2:  The signal is divided into frame N_frames 
with N_samples, 

 N_frames =            N 

           N_samples 

Step 3: Initialize the watermark. The watermark is 
considered as binary data of length (m) of 16.  

 Wm0= [1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 

Step 4: Convert the time domain to frequency 
domain using SFFT. 

    H_fre = SFFT{H0(N)} 

Step 5: Check whether the first frame is silence frame 
or not. If not continue the step 6. 

Step 6: Change the phase of the first frame according 
to the watermark data. 

 If WM0 (i) = 1 then Φ (i) = ∏/2 

 If WM0 (i) = 0 then Φ (i) = -∏/2 

Step 7: Reconstruct the watermarked frame by taking 
inverse STFT. 

Detection Procedure 

The watermarked signal is undergone various signal 
processing attacks and the attacked signal is 
denoted as  

 Ha(n), 1≤n≤N. 

The watermark is detected as follows, 

If Φ (i) ≥ 0 then WMe(i) = 1 

If Φ (i) < 0 then WMe(i) = 0. 

Results 

The above algorithm is implemented using MATLAB 
version 10. The original signal H0(n), 1≤n≤N, chosen 
with N=525200. And the signal is divided into 2048 
frame with 256 samples per frame. Here, Short Time 
Fourier transform (STFT) is used. The original signal is 
shown in fig.1. 

 

Fig.1. Original Signal 

Take STFT of the H0(n) and the fig.2., display the 
amplitude and phase spectrum of the signal. 

 

Fig.2.STFT of the signal 

Now, watermark is embedded into the signal and the 
watermarked signal is displayed below. 

 

Fig.3. Watermarked Signal 

The watermarked data is compressed to zip file and 
decompressed to extract the watermark. The BER is 
calculated for the above and it is found as BER=0.  
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BER=∑  WMe - WM0 

      m 

Where m is the length of watermark, WMe is the 
Extracted watermark and WM0 is the original 
watermark.  Thus the above algorithm shows good 
robustness against compression. 

Conclusion 

In this paper the phase of the original signal is 
altered without decaying the original quality of the 
signal. The above explained algorithm shows a good 
robustness against compression. Further the 
algorithm robustness can be found by various signal 
processing operation on signal such as cropping, 
down sampling etc., 
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