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Abstract
During the past decade, with the development of information 
digitalization and internet, digital media increasingly predominate 
over traditional analog media. However, as one of the concomitant 
side-effects, it is also becoming easier for some individual or group 
to copy and transmit digital products without the permission of 
the owner. The digital watermark is then introduced to solve this 
problem. Based on DWT and SVD a new watermarking algorithm 
is proposed. The proposed method satisfies the imperceptibility 
and robustness and some common attacks very well. And the 
algorithm is robust to the common image process such as JPEG 
compression,, rotating, cutting, and contrast enhance. Compared 
with the SVD, the proposed algorithm is DWT+SVD has stronger 
robustness and faster speed in embedding and extracting.
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I. Introduction
During the past decade, with the development of information 
digitalization and internet, digital media increasingly predominate 
over traditional analog media. However, as one of the concomitant 
side-effects, it is also becoming easier for some individual or 
group to copy and transmit digital products without the permission 
of the owner. The digital watermark is then introduced to solve 
this problem. Covering many subjects such as signal processing, 
communication theory and Encryption, the research in digital 
watermark is to provide copyright protection to digital products, 
and to prevent and track illegal copying and transmission of 
them. LIU Rue Zhen, Tan Tie-niu.  Proposed SVD based digital 
watermarking method [2]. In this only SVD is applied..Freg Liu 
Yangguag Liu proposed [3] Watermarking Algorithm for Digital 
Image Based on DCT and SVD. In this method both DCT and 
SVD for robustness. In this paper we implemented based DWT 
and SVD. The proposed method satisfies the imperceptibility 
and robustness .the paper is organized as fallows section II &III 
we present the details of watermarking process and the steps for 
watermarking and in Section IV about the results and followed 
by result analysis and conclusion.

II. Implementation 

Fig. 1: Watermarking Process 

Fig. 2: Extraction Process

III. Steps for Watermarking Process

A. Step1
Take image and resize the image into [256 256] size. By resizing 
to [256 256] the image will be easy to read and to watermark the 
image .In this process the resized image is assigned to (M, N) 
matrix.  Now the (M, N) matrix is doubled and to this apply DWT. 
To the obtained matrix apply SVD. The obtained matrix will be 
USV matrix. The U and V matrix will be transpose to each other. 
The S matrix will be diagonal.

B. Step 2 
Take the image that is to be watermarked and resize the watermarked 
image into [256 256]  and assign it to (M, N) size. Now the (M, 
N) matrix is doubled

C. Step 3 
Apply the α-algorithm to S matrix of original image and in this 
algorithm the watermarked image is multiplied with α and α values 
is 1 and 2 and added to S-matrix which is taken from original image 
after applying SVD. If α value is more than 2 imperceptibility 
increases and if α value is increased further the image will become 
a blank image. i.e.  The imperceptibility will be maximum where 
user cannot see the image or sometimes output image will be a 
white image. For different values of α and imperceptibility are 
kept in result section. The mathematical analysis for α value is 
Simg(i,j) =Simg(i,j) + alfa * img_wat(i,j);

D. Step 4
The matrix that is obtained after applying α-algorithm is taken and 
to this apply SVD again. The output of the SVD is the watermarked 
image. That is into the original image the watermarked image is 
embedded. Now attackers cannot able to see where the watermarked 
image is embedded into the original image. The robustness of this 
watermarked image is shown in results and corresponding PSNR 
and MSE values are also shown in result.    A comparison table of 
result after applying DWT, DCT and DWT+SVD is shown.

1. Steps for Extraction of Watermarked Image
The watermarked image that is the image that obtained after 
embedding the watermarked image into original image is taken 
and apply SVD to this image. To the output of this image apply 
β-algorithm. The β-algorithm is the inverse of the α-algorithm. 
The S matrix which is taken from the original image after applying 
first SVD is divided by the β-value. And this result is subtracted 
from the matrix after applying SVD to the watermarked image. 
Finally the watermarked image is separated from watermarked 
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image. The user can see the watermarked image as well the original 
image. And accordingly results are shown. The mathematical 
analysis for the β value is
Watermark(i,j)= (D_1(i,j) - Simg_temp(i,j) )/alfa

IV. Results

Fig. 3: Original Image

The Image to be W atermarked 

Fig. 4: Image to be Watermarked

Fig. 5: Watermarked Image
 

The Image to be W atermarked 

Fig. 6: Extracted Watermarked Image

Fig. 7: fig. 7, showing the image clarity for different α values.

Table 1: Showing the MSE and PSNR
Α           MSE PSNR

1       9.7810e-026 39.356

2        9.1937e-026
 39.625

3        7.7124e-026 40.388

5        5.9091e-026 41.544

V. Results and Analysis
The image that is to watermarked is to be taken ,that is shown in fig 
1.to this image obtain watermark image shown in fig 2.fig 3 shows 
the result of image that is obtained after applying the DWT+SVD 
algorithm. Fig. 4, shows the extraction of the watermarked image 
from the original image. The watermarking in this procedure 
depends on α value and the fig 5 shows the graph of clarity for 
the different values of α. Table 1, shows the values of MSE PSNR 
values for different α values.

VI. Conclusion
In this paper, the performance evaluation of digital watermarking 
algorithms has been examined. Various watermarking algorithms 
based on the transform domain in which the watermark is embedded 
have been tested. The experimental results show that the proposed 
watermarking algorithm has a high fidelity and robustness in 
the presence of different types of attacks. The results reveal 
also the superiority of the proposed algorithm to the traditional 
watermarking algorithm. The observed values of MSE and PSNR 
disclose the robustness of the proposed algorithm.
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