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ABSTRACT 
 

In this paper a robust watermarking technique for copyright is 
proposed. The proposed scheme is  different  from most existing 
schemes. Proposed technique is totally based on DCT. Here block 
wise watermark embedding is done against the noise, filtering and 
cropping attack. Before embedding the watermark for any host 
image we must calculate the gain factor. According to our 
approach gain factor will vary for two different host images . The 
experimental results show that in addition  the  invisibility and 
security, the  scheme is also  robust against signal processing 
attacks. 
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1. INTRODUCTION 
 

 With the swift spread of multimedia 
technologies over  the internet, the copyright 
protection of digital Information such as 
audio, image and video, has been one of the 
most essential issue because digital copies 
can be made alike to the original. 
Watermarking is one of the best approach to 
protect the copyrighted information. 
Robustness is the vital property that is Ease 
of Use protection systems. In the literature 

there is no watermarking algorithm that is 
robust to all attacks. Usually, robustness is 
achieved for specific attacks.  
 A digital watermark is a code 
carrying information about the copyright 
owner, the creator of the work, the 
authorized consumer and whatever is needed 
to handle the property rights associated to 
any given piece of information. The 
watermark is intended to be permanently 
embedded into the digital data so that 
authorized users can easily read it. At the 
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same time, the watermark should not   
modify the content of the work but slightly 
(it should be unperceivable or almost 
unperceivable by human senses), and it 
should be virtually impossible for 
unauthorized users to  remove  it. By means 
of watermarking the work is still accessible  
,but permanently marked. To be really 
effective, a watermark should be unobtrusive, 
readily extractable robust, unambiguous, 
innumerable Image watermarking  techniques 
proposed so far can be divided into two main  
groups: those which embed the watermark 
directly in the spatial domain and those 
operating in a transformed domain, e.g. the 
frequency domain. Techniques can also be 
distinguished according to the way the 
watermark is extracted from the possibly 
distorted version of the marked image. The 
frequency-domain watermarking approaches9-11 
are the most popular for robust image 
watermarking. In these schemes, the image 
is transformed-via some common frequency 
transform. Watermarking which is achieved 
by  altering the transform coefficients of the 
image. The transforms that are usually used 
discrete cosine transform (DCT), and the 
discrete fourier transform (DFT), and the 
discrete wavelet transform (DWT). The 
proposed watermarking algorithm uses the 
DCT coefficients for embedding. In order to 
increase robustness, the high frequency 
coefficients were selected for embedding. In 
the copyright protection system - that is built 
- an image of the owner is embedded in his 
Work. A signature of the owner - or may be 
some information related to him - may be 
embedded instead. The choice of  an image 
of the owner is nothing more than 
interesting. 
 

 A standard approach is proposed by  
Feng Liu and Yongtao Qian in3. According 

to their approach the original image is 
divided into blocks according to the size of 
the watermark; each block corresponds to 
each pixel value of watermark. Second, the 
DCT is applied in each block twice and form 
new blocks. Then, SVD on the each new 
block to get matrices U, S and V for each 
block and the first value of each matrix S is 
collected together to form a new matrix. 
Apply SVD on the new matrix again to get 
the S matrix .The pixel value of watermark 
is embedded into the new S matrix through 
some method. And the watermark can be 
detected with the original image embedding. 
Shang-Lin Hsieh et al.2 presented a 
watermarking scheme for copyright protection 
of color images. By the scheme the 
requirement of imperceptibility and 
robustness for a sensible watermarking 
scheme. By the experiment it has been 
demonstrated that the resistance of their 
scheme in opposition to many attacks for 
example cropping, scaling, and JPEG 
compression.  Additionally,  the capability 
of the scheme to extract unique features 
from different images. Raja'S. Al Omari     
et al. have proposed an approach in4. 
According to This algorithm it uses the 
Discrete Cosine Transform (DCT) for the 
watermarking process. It is compared with 
the well known Spread Spectrum Algorithm. 
An asymmetrical watermarking method for 
copyright protection that satisfies the zero 
knowledge principle with the objective to 
defeat the weaknesses of contemporary 
symmetric watermarking methods is offered 
by Jengnan  Tzeng et al.5. Owing to the 
copyright protection in opposition to piracy 
of digital images an invisible and blind 
watermarking scheme is offered by M.A. 
Dorairangaswamy1. Most existing watermarking 
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schemes embed their watermarks into the 
whole image without considering the image 
content. However, some parts of the image 
are more important than the rest of the image 
(i.e. the region of background ROB) in 
some applications. The more important parts 
are often called the ROI (region-of 
interest)8. A two-phase watermarking 
scheme which extracts together the 
grayscale watermark and the binary one 
from the protected images was presented by 
Ming-Chiang Hu et al.6. Ming-Shi Wang 
and Wei-Che Chen7 proposed a digital 
image copyright protection scheme based on 
visual cryptography (VC) and singular value 
decomposition (SVD) techniques. The SVD 
is applied at first in their image to a host 
image to build a master share. In the scheme, 
the secret image is embedded with no 
alteration of the host image. It is not 
essential to employ the original host image 
and the help of computers to extract the out 
of sight secret image in addition. 
 
2. PROPOSED SCHEME 
 

 Proposed technique is totally based 
on DCT. Here block wise watermark 
embedding is done against the Noise, 
filtering and cropping attack. Before 
embedding the watermark for any host 
image we must calculate the gain factor. 
According to our approach gain factor will 
vary for two different host images. The 
proposed watermarking algorithm uses the 
DCT coefficients in order to embed the 
copyright protection watermark. The 
proposed system here uses the DCT 
transform domain. The embedding and 
extraction process are described in this 
section. Figure 1 shows the  Block diagram 
of watermark embedding  process. 

Watermark Embedding 
 
 A gray-level image with size of   
512 × 512 is used to as the original image 
and logo is used to as the watermark. 
They are defined as follow 
 

 
 

Figure 1. Diagram of Watermark embedding 
process 

 
A. Gain factor calculation 
 
 In order to calculate the gain factor 
we need to follow these steps: 
 
1.  First we will take the DCT of host image 

then convert DCT matrix in to upper 
triangular matrix .and after that we will 
take IDCT of upper triangular matrix of 
image. And finally we will get a 
reference image. 
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2.  We will calculate the difference between 
host image and reference image and the 
difference would be a matrix with some 
pixel values. From this matrix we will 
find the maximum and minimum values 
in it. So by using this difference we will 
calculate the gain factor. 

 
Gain factor = max(diff) - min(diff)/2 
 
Gain factor will be used to  find the changes 
in pixel values. 
 
B. Watermark Encryption 
 
1.  Generate a pseudo random matrix of the 

same size as the watermark size by using 
a secret key .i.e 

 
S = s(i) : 0 ≤ i ≤ n; s(i) є [0; 1] 
 
2. Encrypt the watermark by a bit-wise 

logical Exclusive-OR operation with S, 
i.e. 

 
S(i) = i EX -OR s(i) 
 
C. Block division 
 
 In this section we will take the host 
image I  and perform the blocking operation 
means we divide the host image in to 4 
blocks of size 256×256.And within each 
256×256 block we will divide into 1024 
blocks of size 8 × 8. 
 
D. Watermark Embedding 
 

 In this section we will discuss the 
embedding process how encrypted 
watermark image will embed in to the host 
image. 

1. We convert the encrypted watermark 
image in to vector. Then following 
operation will perform for each 8 × 8 
blocks. 

2. Further divide 8 × 8 blocks in to 4 
blocks 

3. Skip the 1st block as it is. 
4. Take the DCT of remaining three blocks 

If watermark bit is 1 then do following 
 
–  Check if m(value) > n(value) : m  €{15; 

43; 47}; n € {22; 50; 54} 
–  M(value) = M(value)+gain factor/2 
–  N(value) = N(value) –gain factor/2 
 
Else swap the m(value) with n(value) then 
M(value) = M(value)+gain factor/2 
N(value) = N(value) –gain factor/2 
 
if watermark bit is 0 then do following 
–  Check if m(value) < n(value) : m €{15; 

43; 47}; n € {22; 50; 54} 
–  M(value) = M(value)-gain factor/2 
–  N(value) = N(value)+gain factor/2 
–  Else swap the m(value) with 

n(value)then 
–  M(value) = M(value) –gain factor/2 
–  N(value) = N(value)+gain factor//2 
5.  Take IDCT of 8×8 block and We will 

repeat these above step for each 8×8 
blocks, and  finally we will get 
watermarked image 

 

1 2 3 4 5 6 7 8 
9 10 11 12 13 14 15 16 
17 18 19 20 21 22 23 24 
25 26 27 28 28 30 31 32 
33 34 35 36 37 38 39 40 
41 42 43 44 45 46 47 48 
49 50 51 52 53 54 55 56 
57 58 59 60 61 62 63 64 

 

8 ×8 block 
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Watermark Extraction 
 
 The watermark extraction process 
does not require the original image. 
 
Input: A Watermarked image 
Output: Watermark w’ 
 
- Transform the watermarked image in to 

DCT coefficient. 
- Convert DCT coefficient matrix in upper 

triangular matrix and perform inverse 
discrete cosine transform (IDCT) and 
obtain its reference image. 

- Divide watermarked image  in to 4 
blocks of size 256 × 256.And within 
each 256 × 256 block we will divide into 
1024 blocks of size 8 × 8 

 
Take the DCT of 8 × 8 within each 8 × 8 
block do following 
 
Divide 8 ×8 blocks in to 4 blocks. 
 

Skip the 1st block as it is. 
 
For remaining 3 blocks do 
–  We will take two variable c1 and c2 and 

check 
– Check if m(value) > n(value) then 

increment c1 by 1 else 
–  increment c2 by 1 
–  And check if c1 > c2 then watermark bit 

must be 1 else 0 
 
3.  THE EXPERIMENTAL RESULTS 
 
 In the following experiments, a 
gray-level image with size of 512 ×512 is 
used to as the original image and logo is 
used to as the watermark. After the 
watermark had been embedded into the 

original image, the PSNR (Peak Signal to 
Noise Ratio) of the watermarked image is 
33.33 dB. we choose the value of gain factor  
to balance the tradeoff between the 
robustness and imperceptibility. also the 
program development tool is MATLAB 7.0. 
 The proposed scheme transform the 
original image in to DCT Coefficient by then 
,convert that matrix in to upper triangular 
matrix  and obtain its reference image by 
performing inverse discrete cosine transform 
.after the watermark is embedded in to the 
original image the PSNR(peak signal to 
noise ratio)is used to evaluate the quality of 
the watermarked image. 
 In the following experiment, we use 
several image manipulations, including 
noise addition, filtering  and cropping ,on the 
watermarked images to evaluate the 
robustness of the proposed scheme. 
 
� Noise addition 
 
 We evaluate the robustness by 
adding Gaussian and salt pepper  noise on 
the watermarked image. 
 
 

 
Fig1(a)                    Fig 1 (b) 
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Fig. 1(c) 

 
Fig. 1(a),(b)and (c) The watermarked Image by 
adding Gaussian noise with variance .01, 0.1and 0.5 
respectively. 
 

 
 

Fig 2(a)                   Fig 2(b) 
 
Fig. 2(a) and 2(b) The watermarked Image by 
adding salt pepper noise with variance .01 and 0.1 
respectively 
 
Filtering  
 
 We test the robustness by smoothing 
and sharpening the watermarked images. Fig 
3(a) and 3(b) show the resultant images by 
wiener filter and median filter with a 
window size of 2 × 2. The test results show 
that the proposed method can also survive 
the  filter attack. 

 
Fig. 3(a) The Blurred watermark image after 
wiener filter 
 

 
 

Fig. 3(b)The Blurred image after median filter 
 
 
Cropping 
 
 Fig. 4 show a cropped versions of 
the watermarked images in which 60%of the 
image has been removed This experimental 
result is well even though 60% of the 
watermarked image has been removed. 

 
Fig. 4 Cropped version of watermark image 

 
4. CONCLUSION 
 
  A robust watermarking technique  is  
proposed  in  this  paper. We  overcome the 
weak robustness problem that  watermark 
embedded into the spatial domain  can  be  
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destroyed easily  after  image processing 
attacks. The proposed scheme transform the 
original image in to DCT Coefficient by 
then, convert that matrix in to upper 
triangular and obtain its reference image by 
performing inverse discrete cosine transform 
.after the watermark is embedded in to the 
original image,the PSNR(peak signal to 
noise ratio) is used to evaluate the quality of 
the watermarked image. 
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