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Abstract— Internet is one of the most valuable resources for 

information communication and retrievals. Most multimedia 

signals today are in digital formats. The rapidly growing 

field of digitized transmission of audio, video and image has 

been urged the need of security and integration of data. By 

implementing security measures using digital watermarking 

techniques, the security issues such as data integrity or data 

authentication can be met. This study presents an overview 

of Digital Speech Watermarking including issues of 

authentication, perceptibility, speed, reliability and capacity. 
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I. INTRODUCTION 

Digital Watermarking is the process that embeds data called 

a watermark into a multimedia object such that watermark 

can be detected or extracted later to make an assertion about 

the object. Due to great developments in computer and 

internet technology, multimedia data i.e. audio, images and 

video have found wide applications. Digital watermarking is 

one of the best solutions to prevent illegal copying, 

modifying and redistributing multimedia data. 

Encryption of multimedia products prevents an 

intruder from accessing the contents without a proper 

decryption key. But once the data is decrypted, it can be 

duplicated and distributed illegally. 

To enforce IP rights and to prevent illegal 

duplication, interpolation and distribution of multimedia 

data, Digital speech watermarking is an effective solution. 

Copyright protection, data authentication, covert 

communication and content identification can also be 

achieved by Digital watermarking. A simple example of a 

digital watermark is a “seal” on the image to identify the 

ownership.  

II. ATTRIBUTES OF SPEECH WATERMARKING 

1) Authentication: While transmitting important 

information from one point to other such as a password 

for accessing an account security must be provided. 

Authentication is needed to access such data. 

Watermarking is used to provide some means to the 

authorised users for securely transmitting the data.  

2) Perceptibility: The watermarked signal should be 

imperceptible for the unauthorised users and must be 

easily extracted by the authorised users.  

3) Robustness: Watermarks should not be removed 

intentionally or unintentionally by simple processing 

options. Hence, they should be robust against variety of 

such attacks. 

4) Data Payload: Data Payload is also known as capacity 

of watermarking. It is the amount of information that 

can be hidden without degrading its quality. This 

property describes how much data should be embedded 

as a watermark so that it can be successfully detected 

during extraction. 

5) Computational Complexity: It indicates the amount of 

time a watermarking algorithm takes to encode and 

decode. To ensure security and validity of watermark 

more computational complexity is needed. 

III. A WATERMARKING MODEL 

Any watermarking algorithm consists of three parts as 

shown in fig.1 [3]: 

a) The watermark, which is unique to the owner.  

b) The encoder for embedding the watermark into the data.  

c) The decoder for extraction and verification. 

Fig. 1: General Watermark model 

 An embedder has two inputs, one is the watermark 

message that can contain information such as password, 

copyright, authorship etc. and the other input is the 

cover signal (host signals or carrier) that can be speech 

signals, video, image etc. 

 The output of the watermark embedder is the 

watermarked signal, which cannot be perceptually 

discriminated from the host signal.  

 The watermarked signal is then presented to the 

watermark detector. The detector determines whether 

the watermark is present in the tested multimedia signal, 

and if so, what message is encoded in it. 

IV. LOGARITHMIC APPROACH FOR WATERMARKING 

In this section we propose the watermarking algorithm for 

data hiding. Here, we will observe the process of converting 

a simple watermark signal of short duration into a complex 

signal of long duration. Frequency masking approach has 

been used to embed the watermark signal components into 

high frequency sub band of the host signal. 

There are 2 steps for watermarking embedding algorithm. 

They are as follows: 

1) Watermark embedding 

2) Watermark extraction 

A. Watermark Embedding 

In this step generation of a complex signal takes place. The 

steps for the same are as follows [4]: 
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           Fig. 2: Watermark Embedding Process 

1) An audio signal of long duration and high frequency is 

used. This is known as a cover signal.  

2) Speech which is to be transmitted securely having 

duration and frequency less than the cover signal is 

considered. 

3) DCT is applied over the cover signal and Exponential is 

applied over the watermark signal.  

4) The transformed speech is embedded into the cover 

signal.  

5) The output of this is a complex signal. 

B. Watermark Extraction 

In this step the original watermarked signal is regenerated 

by following the steps given below [4]: 

Fig. 3: Watermark extraction process 

1) IFFT is applied to the complex signal or the received 

watermarked signal at the receiver.  

2) Now from the signal obtained the samples of watermark 

signal are extracted. 

3) Then, antilog of the extracted watermark is performed 

to recover the watermarked signal.  

V. APPLICATION OF DIGITAL SPEECH WATERMARKING 

1) Copy control: Cryptography algorithms are very slow 

and the hacker may use software or reverse engineering 

techniques to decrypt a valid key. However, 

watermarking can be combined with certain content for 

the recording device to refuse to copy so that the 

watermarked bits are detectable easily. 

2) Owner identification: According to American laws, 

when the owner’s right is misused, the system can 

restrict the owner’s material. Even the copyright is not 

considered. This application considering helps to 

protect the holder’s right without considering the 

copyright in the distributed copies. 

3) Proof of ownership: Creating a central repository for 

every copyright is too costly when audio copyright is 

needed. Watermarking can be used as an alternative to 

proof of ownership. 

4) Using Fingerprints: Fingerprints can be used to enable 

the holder to detect and investigate source of the 

authorized version by restricting the unauthorized users. 

Other applications of Speech watermarking are 

broadcast monitoring, copy prevention, access control and 

transaction tracking. 

VI. CONCLUSION 

Protecting the copyrights of multimedia content is necessary 

to discourage unauthorized distribution or sharing of the 

content over internet.  

In this paper we have implemented a speech 

watermarking scheme for copyright and ownership 

protection of user data. Our method makes use of an 

embedder and a decoder for watermark embedding and for 

detection purpose.  

This system can provide an efficient method for 

hiding data from hackers and send it to the destination in a 

safe manner. 
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