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Abstract—Reversible water marking technique for enhancing the different parameters of the images like PSNR, IQ, PCC 
and SNR. Watermarking technique classify the image using invariant image classification and after that depending upon the 
images respective Pixel Histogram Shifting (PHS) and Dynamic Prediction Error Histogram Shifting modulation (DPEHS) 
is done. It provides a very good authentification, image classification for different images. 
 
Index Terms—Pixel Histogram Shifting (PHS), Dynamic Prediction Error Histogram Shifting (DPEHS), Image Quality 
Index (IQ), Pearson Correlation Coefficient (PCC), Signal to Noise Ratio (SNR). 

 
I. INTRODUCTION 
 
Reversible watermarking Technique: 
Reversible watermarking technique: 
Reversible watermarking is the technique in which the 
original image is watermark with the secret logo in 
order to provide the security .The original image is 
retrieved by extracting the logo by reversing the 
embedding action. There are several technique used 
for reversible watermarking. 
In this paper classification of the image is done. The 
invariant image classification was proposed in [1] 
along with histogram shifting. The method mentioned 
increases the PSNR value by minimizing the image 
distortion. Similarly, the other parameters like Image 
Quality Index, Pearson Correlation Coefficient and 
Signal to Noise Ratio are shown enhanced. 
 
II. EXISTING SYSTEM 
 
There are several technique used for image protection 
like Difference expansion, Expansion Embedding [2] 
,DCT,DWT, FFT  [3]are the spatial and the frequency 
domain respectively .In this technique original image 
is retrieve by extracting the secret logo or code by 
reversing the action used in embedding. Because of 
this discontinuity in the image occur which leads to 
distortion in the image. The security issue also rises 
due to external attack on the image. Several 
precautions have to be taken while embedding the 
image with external logo. When external data or code 
is inserted inside the image it will effect the image 
quality also. It may give rise to overflow and 
underflow of the pixels. 
      Disadvantage of Existing System: 

 Not efficient because distortion is more. 
 Image is not protected . 
 No authentification for the image. 
 Image processing speed is very high. 

 
III. PROPOSED SYSTEM 
 
The proposed system consists of two steps .First the 
invariant image classification is done which identifies  

 
different regions of the image. These regions are 
independently watermark depending upon image if 
the image is medical image [4] it consists of mostly 
black region that is zeros so there Histogram pixel 
Shifting is appropriate. If the image is natural image 
so RGB components are present that are nothing but 
more 1s and 0s so there the Dynamic Prediction Error 
Histogram Shifting is appropriate. 
 
Histogram Shifting Modulation: 
In [5] represents the histogram Shifting modulation in 
which some gray values are added to pixels which 
will generate a range of carrier classes. The carriers 
which are belonging to histogram maxima are 
transferred to the gap and other pixels which are non 
carriers are shifted. This is shown in fig1. The 
histogram maxima belong to zero where more 
information is concentrated. The gap generation 
indicates presence of the embedded code inside it that 
is nothing but watermark image data. 
 

 
Fig 1 Histogram shifting Modulation. 

 
Now for the natural images Dynamic Prediction Error 
Histogram Shifting [6] is applicable. In this 
modulation the error between the neighbor pixels is 
generated and after that histogram shifting is done. 
The carrier which are not belonging to the carrier 
class is shifted are termed as non  
carriers which is shown in figure 2.The equation for 
generating error is 
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                              Exy=Pxy – P’xy    
 
 
Where Exy =Error between the Predicted pixel value 
Pxy and the neighbor predicted pixel value P’xy 
 

 
Fig 2 Dynamic Modulation 

 
In Dynamic histogram shifting the predicted error of 
the carrier class is passed several times in order to 
ensure that neighbor pixel predicted error is not 
changed after watermarking. So synchronization is 
maintained between the embedded and the extractor. 
In dynamic histogram shifting a 3*3 block is 
generated which is shown below 
                       B’i=A*Bi  
where B’i is watermarked  image ,A is the watermark 
and Bi is the predicted error image . 
For every pixel Pxy 3*3 reference block is generated. 
The Pxy is modulated with the addition of the 
watermark image due to which the reference block 
remains unchanged after modulation. Now the Pxy   
after PHS its predicted error value range less than 
Delta and greater than (2d-1)-delta where d is the 
image depth are shifted by adding gray values. This 
solves the problem of underflow not the overflow. 
While embedding the image the maximum value of 
pixel that is ‘a’ and minimum value of pixel that is ’b’ 
is calculated after histogram shifting  in order to 
maintain the synchronization of the image after 
inserting the watermark logo.This will be helpful 
while extracting the original image and the logo .By 
maintaining the track on  ‘a’ and’ b’ value the 
extraction  block has the acknowledgement that the 

extracted image is not distorted. In extraction 
reversible technique is applied as shown in block  
diagram. 
                   
IV. PROCESS DIAGRAM 
 

 

 
Fig 3 Embedding and Extraction 

 
The basic block diagram of the proposed system is 
shown in Fig3.  
 
Embedding Process: 
In embedding the image is selected using the GUI. Its 
RGB component of the image is generated. After that 
the logo which is to be watermark is selected its RGB 
component generated .The Invariant histogram is 
generated depending upon the natural image and the 
medical image  The logo is also embedded in order to 
secure the logo identification. After watermarking the 
logo is embedded over the image and the maximum 
and the minimum value of pixel is generated that is (a, 
b). It generates the PSNR graph of the watermark 
image. Also it calculates the IQ, PCC and SNR of the 
images by the formulas. 
 
Extraction Process: 
In this the watermarked image is obtained and the 
processed logo is taken .After reverse histogram is 
done by putting the values of maximum and minimum 
value (a,b) of the pixel. We get the original image and 
the logo separated. The invariant histogram is also 
generated of the watermark image which shows the 
presence of the logo.  
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V. RESULTS 
 
1) Watermarking Results of natural Image: 
 

 
Fig 4 Embedding Of the Lena Image: 

 
In embedding process the lena image is taken and its 
RGB images are generated .Similarly logo is taken its 
RGB images is generated .Then logo is embedded 
over the lena image and it’s a and b is generated 
which is useful while recovering the image. 
 

 
Fig 5 Invariant Histogram of Lena Image: 

 
The invariant histogram is generated which showing 
the peak points of the images. 
 

 
Fig 6 Watermark Histogram of Lena and The logo 

The above figure shows that logo is embedded in the 
Lena image. 
 

 
Fig 7 Extraction of Lena Image: 

 
In extraction process the watermark image and the 
processed logo is taken and the original image is 
recovered by putting the (a=88,b=7). 
 
2) Watermarking Result of Medical Image 
 

 
Fig 8 Embedding of Chest Image: 

 
In embedding process the Chest image is taken and its 
RGB images are generated which are same because it 
is black values are more. Similarly logo is taken its 
RGB images is generated .Then logo is embedded 
over the Chest image and it’s a and b is generated 
which is useful while recovering the image. 
 

 
Fig 9 Invariant Histogram of Chest Image: 

The invariant histogram is generated which showing 
the peak points of the image. 
 

 
Fig 10 Watermark Histogram of Chest and logo 

 
The above figure shows that logo is embedded in the 
chest image. 
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Fig 11 Extraction Of the Chest Image: 

 
In extraction process the watermark image and the 
processed logo is taken and the original image is 
recovered by putting the (a=19,b= 6). 
 
Observation Table for the different Parameters 
 

 
 
From the above table following observations are 
made: 
 

1. PSNR is improved for the medical Image as 
compared to natural Image. 

2. Image Quality Index is also improved it is 
lesser than one. 

3. Pearson Correlation Coefficient for medical 
Images is higher as compared to natural 
Image. 

4. Signal to noise ratio is also shown improve is 
lesser than ten. 

 
CONCLUSION 
 
In this paper, a reversible watermarking scheme based 
on Histogram shifting and Dynamic Prediction Error 
histogram shifting implemented successfully on the 
natural and the medical images. Also the different 
parameters like PSNR Image quality index, Pearson 
Correlation Coefficient, SNR are enhanced. 
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