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Abstract 

Digital Watermarking has emerged as a new area of research in an attempt to prevent illegal copying and duplication. The 

discrete wavelet transform (DWT) is being increasingly used for image coding. The DWT can be used in Watermarking 

application. Digital watermarking technology as an important branch of information hiding technology research field. In the 

development of Internet today, research on digital watermarking technology for copyright protection has great practical 

significance. The project gives of efficient lifting based wavelet transform in image processing. The Discrete Wavelet Transform 

(DWT) is the transform of choice at the heart of recent image compression algorithms. This is due to the fact that DWT supports 

features like progressive image transformation and ease of compressed image manipulation.  This project aims at implementation 

of efficient lifting based 2D DWT in image processing for watermarking application. A 2-D separable discrete wavelet transform 

is equivalent to two consecutive 1-D transforms.  DWT has traditionally been implemented by convolution. Such an 

implementation demands both a large number of computations and a large storage features that are not desirable for either high-

speed or low-power applications. Lifting-based scheme that often requires far fewer computations has been proposed for the 

DWT. This is suitable for VLSI implementation. Lifting scheme based DWT method leads a speed-up and a fewer computation 

compared to the classical convolution-based method.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Digital watermarking technology as an important branch of information hiding technology research field, since it has been paid 

attention to by many domestic and foreign experts and scholars and business groups, and gradually become a research hotspot in 

the field of information security. In the development of Internet today, research on digital watermarking technology for copyright 

protection has great practical significance. The basic principles of digital watermarking technology means that the digital 

watermark information has a certain significance in the premise does not affect the value of the embedded covertly through a 

different approach to digital data processing work to become part of the work cannot be separated from the carrier. Due to the 

digital image watermarking algorithm based on transform domain can be embedded watermark to the carrier image spatial 

energy distribution of all pixels, so that the watermark to obtain a stronger anti attack ability, so the image watermarking 

algorithm based on transform domain has great research value and practicability. In recent years, two dimensional discrete 

wavelet transform (2D DWT) is employed in various applications of image and video processing. Discrete wavelet transform 

captures both frequency and location in time. The discrete wavelet transform (DWT) is a multi-resolution analysis tool with 

excellent characteristics in the frequency and time domains. Through the DWT, signals can be decomposed into different sub-

bands with both frequency and time information. The coding efficiency and the quality of image restoration with the DWT are 

higher than those with the traditional discrete cosine transform. In additional to that, it is easy to obtain a high compression ratio. 

And so, the discrete wavelet transform is mainly used in image and video processing. Lifting scheme based DWT method leads a 

speed-up and a fewer computation compared to the classical convolution-based method. The lifting-based DWT has several 

advantages including entire parallel operations, “in-place computations, symmetric forward, integer-to-integer transform and 

inverse transform, etc. Thus, the lifting scheme has been adopted in the JPEG 2000 image standard.  

II. DIGITAL WATERMARKING 

Digital watermarking is the process of embedding information into a digital signal. In visible watermarking, the information is 

visible in the picture or video. Typically the information is a text or logo, which identifies the owner of the media. In invisible 

watermarking, information is added as digital data audio, picture or video, but it cannot be perceived as such. An important 

application of invisible watermarking is to copyright protection systems, which are intended to prevent or deter unauthorized 
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copying of digital media. In robust watermarking applications, the extracted algorithm should be able to correctly produce the 

watermark, even if the modifications were strong. 

 
Fig. 1: Block Diagram of digital watermarking 

 Applications of Digital Watermarking: 

1) Owner Identification: It establishes ownership of the content.  

2) Copy Protection: It prevent people from making illegal copies of copyright content.  

3) Authentication of Content: To detect modifications of the content as a sign of invalid authentication.  

4) Fingerprinting: Trace back illegal duplication and duplication of the content.  

5) Broadcast Monitoring: Specially for advertisements and in entertainment industries, to monitor content that is broadcast as 

contracted and by the authorized source.  

6) Medical Applications: Used to provide both authentication and confidentiality without affecting the medical image in any 

way  

III. DISCREATE WAVELET TRANSFORM 

Discrete wavelet transforms (DWT) has become a cutting edge technology in image data compression. The DWT has been 

introduced as highly efficient and flexible method for sub band decomposition of signals. In JPEG2000, Discrete Wavelet 

Transform is used as a core technology to compress still images. DWT is an efficient tool for multi-resolution sub band 

decomposition of signals useful in many signal and image processing applications.  

In DWT, the most prominent information in the signal appears in low frequencies and the high prominent information appears 

in very low frequencies. Data compression can be achieved by discarding these high frequencies. The wavelet transforms enables 

high compression ratios with good quality of reconstruction. At present, the application of wavelets for image compression is one 

the hottest areas of research. Recently, the Wavelet Transforms have been chosen for the JPEG 2000 compression standard. The 

inherent time-scale locality characteristics of the discrete wavelet transforms have established them as powerful tools for 

numerous applications such as signal analysis, signal compression and numerical analysis. 

There are two methods by which the realization of 2DDiscrete Wavelet Transform could be achieved namely the lifting based 

scheme and the fast convolution based scheme. While conventional lifting-based architectures require less or fewer arithmetic 

operations compared to the convolution based approach for DWT. 
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Fig. 2: Sub band decomposition for two-level 2D-DWT 

IV. LIFTING SCHEME  

The basic idea behind the lifting scheme is first split the data into two sets (split phase) i.e., odd samples and even samples as 

shown. Because of the assumed smoothness of the data, odd samples have a value that is closely related to their neighbouring 

even samples. Use N even samples to predict the value of a neighbouring odd value (predict phase). With a good prediction 

method, the chance is high that the original odd sample is in the same range as its prediction. Calculate the difference between 

the odd sample and its prediction and replaces the odd sample with this difference. As long as the signal is highly correlated, the 

newly calculated odd samples will be on the average smaller than the original one and can be represented with fewer bits. The 

odd half of the signal is now transformed. To transform the other half, apply the predict step on the even half as well. Because 

the even half is merely a sub-sampled version of the original signal, it has lost some properties that we might want to preserve. 

In case of images keep the intensity (mean of the samples) constant throughout different levels. The third step (update phase) 

updates the even samples using the newly calculated odd samples such that the desired property is preserved. Now the circle is 

round and can move to the next level.  Apply these three steps repeatedly on the even samples and transform each time half of 

the even samples, until all samples are transformed. 

 
Fig. 3: Lifting scheme 

The following steps are necessary to get their wavelet coefficients as the following tapes for 5/3 filter: Split the input signal 

(image) into coefficients at odd and even positions. Perform a predicts tep, that is the operation given below in. Perform up-

dating step which is the operation given below in. 

 
Fig. 4: 

These equations are illustrate and presented for direct lifting scheme of bi-orthogonal 5/3 filter, where the constant k is equal 

unit. 
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Fig. 5: Lifting scheme decomposition of 5/3 filter 

 Lifting Schme: 

It does not require complex mathematical calculations that are required in traditional methods. Lifting scheme is simplest and 

efficient algorithm to calculate wavelet transforms. Digital signals are usually a sequence of integer numbers, while wavelet 

transforms result in floating point numbers. For an efficient reversible implementation, it is of great importance to have a 

transform algorithm that converts integers to integers. Fortunately, a lifting step can be modified to operate on integers, while 

preserving the reversibility. Thus, the lifting scheme became a method to implement reversible integer wavelet transforms. 

Constructing wavelets using lifting scheme consists of three steps: The first step is split phase that split data into odd and even 

sets. The second step is predict step, in which odd set is predicted from even set. Predict phase ensures polynomial cancellation 

in high pass. The third step is update phase that will update even set using wavelet coefficient to calculate scaling function. 

Update stage ensures preservation of moments in low pass. 

V. RESULTS AND CONCLUSION 

Matlab have been used for simulation and finding out the results. The image is given as the input. Two dimensional discrete 

wavelet transform has been performed in the input image. After a one-level of 2D discrete wavelet transform, the volume of 

image is decomposed into HH, HL, LL and LHsignals. Among this LL is selected and the watermark image is embeddedto the 

LL image .The data which is embedded in the image is done in two ways. First watermarking is done using a generated key as 

watermark and second by using an image as watermark. Then the inverse discrete wavelet transform is performed to get the 

watermarked image. 

 Lifting based DWT: 

           
Input Image                                         DWT Output Image 
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Watermark Image               Watermarked Image 

Fig. 6: Lifting based DWT 

The effectiveness of the image is estimated by the method of mean square error(MSE) and peak signal to noise ratio(PSNR) 

 PSNR between watermarked(5.8) and DWT image (5.9) 

 MSE:    0.02  

 PSNR: 65.32dB 

An efficient system for digital watermarking is proposed here by the literature survey done on various papers and simulation. 

Digital watermarking technology is an important branch of information hiding technology. The DWT can be used in 

Watermarking application. Discrete wavelet transform based image coding has better performance than traditional DCT based 

image coding, especially for low bit rate application. A new approach called the lifting scheme based wavelet transform or 

simply lifting has been proposed. It allows a faster implementation of the wavelet transform. It requires half number of 

computations as compare to traditional convolution based discrete wavelet transform.Matlab have been used for simulation and 

finding out the results. The two dimensional discrete wavelet transform is performed using the lifting based scheme .  
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