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Abstract: 

According to the rapid development of information technology and multimedia the use of digital informat ion is easily available, there 

is problem related to informat ion security has generated which includes any perfect copy of the digital information without generating 

any change in the orig inal content. To avoid this kind of p ractices, digital watermarking scheme are considered as a solution to 

prevent multimedia data. Dig ital image watermarking is one such that has been developed to protect digital content such as text,  

images, audio and video. In this dissertation the watermarking algorithm based on DCT -DWT-SVD will be implemented on color 

image by applying first level DWT to cover image. Then LL band selected for second level decomposition and then HH band is 

selected. The DCT will be applied to each block and the SVD is to get singular values of watermark. The last part of the paper 

analyzes the inverse SVD, DCT, DWT, which is applied to get watermarked image. This will help for robust one on tampering and 

copying attacks. 
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I.INTRODUCTION 

 

Watermarking has been used for several centuries, in the form 

of watermarks found initially in plain paper and subsequently 

in paper bills. However, the field of digital watermarking was 

only developed during the last 15 years and it is now being 

used for many different applicat ions. “Watermarking” is the 

process of hiding digital information in a carrier signal; the 

hidden informat ion should does not need to contain a relation 

to the carrier signals. Digital watermarking may be used to 

verify the authenticity or integrity of the carrier signal or to 

show the identity of its owners. It is prominently used for 

tracing copyright infringements for banknote authentication. 

Like traditional watermarks, digital watermarks are perceptib le 

under certain condition, i.e. after using some algorithm, and 

imperceptible any time else. Dig ital watermarking is one such 

new invention that has been developed to protect digital 

contents from various illegal methods . It is the Process of 

embedding a message within the content of another message. 

Several algorithms have been proposed for watermarking, 

especially for image watermarking. One of that is using hybrid 

DWT SVD which is more robust. This technique improves 

both the capacity of the embedded information and robustness 

without affecting the perceptual quality of the original image. 

Indeed the extraction of the fused watermark is possible in the 

presence of severe attacks.  The current focus in algorithm 

development has involved improving robustness primarily 

through the use of watermarking schemes based on DCT- 

DWT- SVD, is one based on SVD of DC coefficients using 

second level DWT decomposition and other is consider SVD of 

all DCT values of second level DWT composition of cover 

image. 

 

 

II.RELATED WORK 

 

Multimedia watermarking technology has evolved very quickly 

during the last few years. A d igital watermarking is information 

that is imperceptibly and robust embedded in the host data such 

that it cannot be removed. A watermark typically contains 

informat ion about the origin, status, or recip ient of the host 

data. In this scheme, Arnold transform used to get good 

robustness and imperceptibility. In this paper DC coefficient 

based watermarking scheme for color image is used. They 

apply wavelet decomposition first level to color image. Then 

divided the selected band into 4X4 sub blocks and DCT is 

applied [1].As DCT is real transform, easier than DFT and also 

most high frequency coefficient are nearly  zero and can be 

ignored. Now DCT values are selected from all sub blocks. 

SVD is performed on that. Middle band coefficient of DCT 

based watermarking scheme is given for image authentication. 

To get robustness for vast range of attacks watermark insertion 

can be performed in both low and high value coefficients. DCT 

coefficients are quantizing by varying step size for different 

DCT coefficients based on visual sensitivity to different 

frequencies. A quantization matrix specifies the default step 

size for each coefficient. Watermarking scheme based on 

RDWT and SVD proposed by author Samira Lagzin exp lains 

the exact location of the watermark informat ion is embedded; 

shift variance of DWT causes inaccurate extract ion of the cover 

and watermarking image. Thus RDWT based on signal 

processing tends to be more robust than DWT based techniques 

[2].An approach to improve the robustness of watermarking 

schemes for DIBR 3D images is proposed by Lin and et.al. The 

depth image indicates the depth values of the objects in a 3D 

scene. DIBR system warps the center image according to the 
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depth values to synthesize the left-eye and the right-eye 

images. The rendering operation to perform by warping the 

center image pixel-wisely. Hole filling in a for DIBR 3D 

images takes only the number of holes into account for 

designing watermarking scheme [3]. An invisible video 

watermarking technique based on 3- level DWT watermarking 

technique in 1D-DWT where the author Mohidul Islam have 

applied 1D-DWt to the luminance of two consecutive frames to 

obtain low frequency range. it uses human visual system (HVS) 

model, and neural network. This proposed method shows little 

bit time complexity in watermark embedding process  [7]. Most 

of watermarking scheme mentioned above is used gray scale 

image as cover image and binary or gray scale watermark. In 

this proposed watermarking scheme color image is used as 

cover image and as watermark image. Here DCT gives best 

result against compression therefore to overcome problems of 

compression attacks in existing techniques.  

 

III.APPROACH DESCRIPTION 

 

Proposed algorithm combines merits of three different 

techniques DCT, DWT and SVD.DWT is used to get 

coefficients of both, cover as well as watermark to be 

embedded. The algorithm uses simple substitution method in 

wavelet coefficient if the cover for embedding as the encoding 

and decoding is faster. This robust algorithm is for JPEG 

images against from illegal copying & tampering. The 

procedure for embedded and extract ing the watermark is given 

below: 

 

A. Watermark embedding process 

 

The embedding process is divided into following steps: 

 

1. Let AB be the orig inal image of size N X N. select 

color channel and apply DWT to decompose it into four 

N/2 x N/2 sub-bands such as LL, HL, LH and HH. 

 

2. Select LL band and use DWT to decompose it into four 

N/4 x N/4 sub-bands such as LL, HL, LH and HH.  

 

3. Select LL_HH band, divide it into 4x4 square blocks 

and apply DCT to it, select first DCT value of each 

block and get DCT coefficient matrix M. 

 

4. Apply SVD to M, M=U1*S1*V1
T
and obtain U1, S1, 

and V1. 

 

5. Let AW of size N/16 x N/16 to represent watermark. 

Apply SVD to it, AW=W_U*W_S*W_V’ and obtain 

W_U, W_S, W_V. 

 

6. Modify S1 with watermark such that S=S1+α*WS.  

 

7. Obtain M* using M*=U*S*V
T
. 

 

8. Apply inverse DCT to M* to produce LL_HH*.  

 

9. Apply inverse DWT to LL_LL, LL_HL, LL_LH and 

LL_HH* to get matrix LL*. 

 

10. Apply inverse DWT to LL*, HL, LH and HH, set it to 

selected color channel to get watermarked image WI. 

 

B. Watermark Extraction process 

 

The Extraction process is divided into following steps: 

 

1. Select color channel and apply DWT to WI to get 

LL*, HL, LH, and HH. 

2. Apply DWT to WI to get LL_LL, LL_HL, LL_LH 

and LL_HH*. 

3. Select LL_HH* band and divide it into 4x4 square 

blocks. 

4. Apply DCT to each block of sub band LL_HH*, select 

first DCT values and get matrix N. 

5. Apply SVD to N, N=WU*WS*WV
T
 and obtain WU, 

WS, W V. 

6. Obtain SW=(S-WS)/α. 

7. Obtain EW=W_U*SW*W_V
T
. 

 

III METHODOLOGY 

 

I. To study DCT, DWT, SVD techniques. 

II. Take the image NxN size. Select the color channel and 

apply DWT to decompose it in to different bands of 

different size. 

III. Select the band & divide it into square blocks & apply DCT 

to get the coefficient matrix. 

IV. Select mid band coefficient & apply SVD. 

V. Modify SI with watermark. 

VI. Obtain coefficient matrix. 

VII. Apply the inverse DCT to coefficient matrix to obtain 

blocks. 

VIII. Apply the inverse DWT to blocks. 

IX. And last the Extraction process is carried out.  

 

V. EVALUATION PARAMETERS  

 

In this two parameters are consider i.e. PSNR and NCC. PSNR 

(peak signal to noise ratio) is term for the ratio between the 

maximum possible power of a signal and the power of 

corrupting noise that affects the fidelity of its representation. 

To calculate PSNR value we must have to calculate MSE 

(mean square error) and hence PNSR will be equal to  

 

MSE= 

 

  
             

   

   

   

   

 

PSNR =          
     

   
  

To calculate NCC (normalized cross correlation), we have the 

OW as original watermark and EW as Extraction watermark, so 

the NCC is as calculated as below 

 

NC= 
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VI.CONCLUS ION 

 

In this proposed algorithm works for NCC at given value 1 for 

no attack. But the PNSR values for images are higher than 

other types of watermarking. In this algorithm extract ion of 

watermark is done using original image so the method is also 

called as non-blind method. 
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