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I. INTRODUCTION 
 
In the field of information security is information 
hiding. Information hiding generally implemented to 
protect or solving two problems, proof of ownership 
and copyright protection [1]. In modern time 
distribution of digital data around the world is very 
easy. Digital image watermarking is best and 
effective technique which is able to protect our 
assets from different type of attacks. It hide some 
secret information in digital images that is 
undetected by the human visual system (HVS) [2][3].  
 
It hide data in host image by slightly modify their 
pixels and provide lots of security like temper 
detection, copyright protection, ownership 
protection and finger printing. 
 
Frequency domain technique these techniques are 
more robust in watermarking. They are able to keep 
safe watermark image after different attacks. In 
frequency domain technique three techniques [37] 
are important. 1) Discrete Wavelet Transform (DWT): 
DWT technique implement in different levels 
according to its requirement [17-25]. In first level of 
DWT, it decomposes the image into four sub-bands 

named as LL1, LH1, HL1 and HH1. First of all DWT 
decompose image according to its row wise and  
 
 
 
 
 
 
 
 
 
 
Then it’s Colum wise. Concept of low pass filtering 
and high pass filtering is used to decompose the 
image according to its pixel value. it decompose 
image into two parts according to its rows and apply 
low pass filtering and high pass filtering. After apply 
low pass filter generated image will be horizontal 
approximation and after high pass filter horizontal 
details image will be generate. Again we will apply 
low pass and high pass to generate sub-bands. 
 

 
Figure 1: LSB and ISB. 

 
1. B. Frequency domain technique these techniques 

are more robust in watermarking. They are able 
to keep safe watermark image after different 
attacks. In frequency domain technique three 
techniques are important. 1) Discrete Wavelet 
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Transform (DWT): DWT technique implement in 
different levels according to its requirement [17]. 
In first level of DWT, it decomposes the image 
into four sub-bands named as LL1, LH1, HL1 and 
HH1. First of all DWT decompose image 
according to its row wise and then its Colum 
wise. Concept of low pass filtering and high pass 
filtering is used to decompose the image 
according to its pixel value [5-10]. it decompose 
image into two parts according to its rows and 
apply low pass filtering and high pass filtering. 
After apply low pass filter generated image will 
be horizontal approximation and after high pass 
filter horizontal details image will be generate. 
Again we will apply low pass and high pass to 
generate sub-bands of image. If we apply second 
level DWT technique then generated four sub-
bands will be LL2, LH2, HL2 and HH2. 
 

2. Discrete Cosine Transform (DCT): DCT split 
images into three frequencies. High, medium 
and low frequency. After apply DCT on image 
Low frequency appears on the left top corner of 
image, after that some pixels of medium 
frequency and then rest left area which is right 
bottom is covered by high frequency as shown in 
figure 3. ‘dct2’ function is used to compute the 
DCT of any image [8][9]. In proposed method we 
are using block based DCT watermarking having 
size 8x8. 
 

3. Discrete Fourier Transform (DFT): The Fourier 
transform implemented in different image 
processing applications. When we apply DFT on 
image low frequency band shifted in the corners 
of images [8]. To embed watermark into DFT 
shifting operation is performs on the image to 
make low frequencies in center. 

 

 
Figure 2: Discrete Wavelet Transform. 

 

 
Figure 3: Discrete Cosine Transform. 

 
II. RELATED WORK 

 
Following the expansion of communication, hiding of 
confidential information has become a crucial 
requirement. Watermarking is one of the techniques 
used to hide information in image, sound and 
especially text. Comparing to English and Chinese 
texts, there has been little work on Persian texts, 
because of special characteristics of Persian texts. In 
this paper [27], a method is proposed, for the first 
time, to hide information in the curvatures existing in 
some Persian letters. One of the main steps in 
watermarking process is detection and separation of 
letters using the appearance features of the letters, 
and the way they stand within the text. 
 
A new robust and secure digital image watermarking 
scheme that can be used for copyright protection is 
proposed [28]. The scheme uses the integer wavelet 
transform (IWT) and singular value decomposition 
(SVD). The grey image watermark pixels values are 
embedded directly into the singular values of the 1-
level IWT decomposed sub-bands. Experimental 
results demonstrate the effectiveness of the 
proposed scheme in terms of robustness, 
imperceptibility and capacity due to the IWT and 
SVD properties. A challenge due to the false positive 
problem which may be faced by most of SVD-based 
watermarking schemes has been solved in this work 
by adopting a digital signature into the watermarked 
image. The proposed digital[25-31] signature 
mechanism is applied to generate and embed a 
digital signature after embedding the watermarks; 
the ownership is then authenticated before 
extracting watermarks. Thus, the proposed scheme 
achieved the security issue where the false positive 
problem is solved, in addition to that, the scheme is 
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considered as a blind scheme. In paper[10] to secure 
ownership and authentication, a biometric feature of 
owner is used. Here, biometric features are used as a 
key in a watermarking method for ownership and 
authentication issues. Iris area of eye is used as a 
watermark. Middle frequencies of DCT block regions 
are selected to embed a watermark bits. They 
suggest a jpeg quantization table and selected two 
suitable locations from it and after that compare it 
from mid frequency of DCT to insert a watermark 
bits. In paper [11] watermark is inserted into the 
highest entropy of wavelet. Coefficients of second 
level of DWT are selected to insert watermark into 
host image. Entropy of 9x9 neighborhood of each 
pixel of host is calculated and the watermark is 
sorted based on its intensity value in decreasing 
order. Proposed work in paper [12] author uses DWT 
based watermarking by embedding scrambled 
watermark in middle frequency sub-band of DWT. To 
make it more secure a pseudo random sequence is 
generated depending on the periodicity of 
watermark. Here, Scrambling of watermark is done 
by Arnold Transform. Scaling factor is used to embed 
and extract watermark. Up to three level of DWT is 
performed on host image for mid frequencies. Here a 
key, pseudo random no. and count make their 
algorithm secure and unique. In paper [13] a 
watermark is embedded into low and high 
frequencies sub-band of DWT by extraction of edge 
detection with texture blocks of host image by canny 
operator with the masking property of human visual 
system. Here, author balances between invisibility 
and robustness of watermark, to resist against 
geometrical attacks. In paper [14] embedding of 
watermark in low frequency band of host image and 
the process which is used for embedding is 
Intermediate significant bit (ISB) technique. DWT 
technique is used to separate the watermark into its 
different band images. Paper [15] discussed about 
the multiple watermarking which is based on DWT. 
Embedding process is happening in LL and HH sub-
bands of host image. Binary watermark image is used 
for embedding. Result shows the second level 
embedding gives better result in robustness. In 
paper [16] author explain about the dual 
watermarking. They are using two techniques first 
one is least significant bit and second is MPFRFT 
technique. Author used MPFRFT as a secret key to 
embed dual watermark into host image and least 
significant bit is used to embed the watermark in 
host image.  
  

III. PROBLE DEFINITION & PROPOSED 
WORK 

 
Here, we focused on to maintain the robustness and 
imperceptibility. We are trying to maintain the 
watermarking requirement triangle, which balances 
between imperceptibility, robustness and capacity. In 
proposed method watermark inserted in frequency 
domain of DCT 8x8 blocks, by increasing and 
decreasing last pixel values of each block.  
 
1. Watermark Embedding Process 

 

 
Figure 4: Watermark Embedding Process. 

 
Step1: Select Host Image (HI) and apply 1-level DWT 
on it. Select its approximation sub-band LL1. 
Step2: Apply 8x8 block DCT on LL1. There we got an 
image DLL1.  
Step3: Get CDLL1 by dividing DLL1 image into cells 
based on total size of watermark image, each having 
8x8 blocks.  
Step4: Read Watermark Image (W) row wise.  
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Step4.1: If W(i,j)==0, then block(i,j)=last pixel of 
block(i,j)+10.  
Step4.2: If W(i,j)==1, then block(i,j)= last pixel of 
block(i,j)-5. There we got an image WCDLL1. • 
Step5: Convert WCDLL1 into its original size. There 
we got WDLL1.  
Step6: Apply 8x8 block IDCT on WDLL1.There we got 
WLL1.  
Step7: Apply 1-level IDWT on WLL1 and its respective 
sub-bands. There we got our Watermarked Image 
(WI). 
 
2. Watermark Extraction Process  
Step1: Select Watermarked Image (WI) and Host 
Image (HI).Apply 1-level DWT on each. Select its 
approximation sub-band, WLL1 and HLL1 
respectively. • Step2: Divide WLL1 image into cells 
having 8x8 block each. There we got an image 
CWLL1. • Step3: Divide HLL1 image into cells having 
8x8 block each. There we got an image CHLL1. •  
Step4: Apply 8x8 block DCT on CWLL1 and Fig. 5. 
Watermark Extraction Process CHLL1.Store last pixel 
of each block row-wise into new image M1 and M2 
respectively.  
Step5: Calculate M3 = M1-M2. • Step6: Read M3 
row-wise. Step6.1: If M3(i,j)>=0 then ExWM(i,j)=0. • 
Step6.2: If M3(i,j). 
We can see here below table 1 and 2 which shows 
result based on different parameters. 
 

 
Figure 5: watermarking extraction process. 

 
 

 
Table -1 & 2: Psnr Value of Differen Images With 

Different Extension. 
 

 
Figure 6:   SR comparison of image Tracy, Lena and 

Pirate on extension. 
 

 
Figure 7: comparison of image Tracy, Lena and 

Pirate on extension BMP. 
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IV. CONCLUSION 
 
Our proposed method maintain the requirement  
triangle  of  watermarking  which is tradeoff between 
robustness, imperceptibility and ca- pacity.DWT 
technique is used to split the host image, after that 
select the LL sub-band having size 256x256.  Apply 
DCT technique on LL sub-band according to its 8x8 
matrix. Store the last pixel (8,8) of each block and 
store  it  in  another matrix. In embedding technique 
we are increasing and decreasing the pixel value by 
10 and 5 respectively according to the pixel value of 
watermark image. If we increase it by more or less 
no. then its imperceptibility as well as robustness 
affected.  Non-blind technique is  used  to extract the 
watermark image. After complete extraction apply 
inverse operation on final image to generate 
extracted watermark. Our experiment and results 
shows that proposed method is robust against 
certain no. of attacks and maintain its 
imperceptibility. This technique I be apply on color 
image in future. 
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