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Abstract— This paper investigates the histogram shifting of 

reversible watermarking. The image is locally predicted 

using histogram shifting of watermarking.  For the particular 

cases the local prediction-based reversible watermarking 

clearly outperforms the state-of-the-art scheme. Thus the 

image is concealed securely using histogram shifting of 

watermarking. 
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I. INTRODUCTION 

A digital watermarking is a kind of marker covertly 

embedded in a noise-tolerant signal such as audio or image 

data.  It is typically used to identify ownership of the 

copyright of such signal. “Watermarking" is the process of 

hiding digital information in a carrier signal, the hidden 

information should, but does not need to contain a relation 

to the carrier signal. Digital watermarks may be used to 

verify the authenticity or integrity of the carrier signal or to 

show the identity of its owners. In this paper used invisible 

water marking technique. The proposed scheme using 

histogram shifting of reversible watermarking. A digital 

water marking using of copy control, broadcast monitoring, 

fingerprinting, authentication, copyright protection and 

access control [12]. General digital watermark life-cycle 

phases with embedding, attacking, and detection and 

retrieval functions. A watermarking system is usually 

divided into three distinct steps, embedding, attack, and 

detection. In embedding, an algorithm accepts the host and 

the data to be embedded, and produces a watermarked 

signal. Then the watermarked digital signal is transmitted or 

stored, usually transmitted to another person. If this person 

makes a modification, this is called an attack. While the 

modification may not be malicious, the term attack arises 

from copyright protection application, where third parties 

may attempt to remove the digital watermark through 

modification. 

Watermarking can be Images, Text,   Audio/video. 

There are two types of watermarking Visible, invisible. In 

visible watermarking of images, the watermark image is 

embedded in a primary image such that watermark is 

intentionally perceptible to a human observer. In the case of 

invisible watermarking the embedded data is not 

perceptible, but may be extracted/detected by a computer 

program.In these paper investigate the histogram shifting of 

reversible watermarking. 

II. RELATED WORK 

In paper[1],[5] discussed about   “Wavelet watermarking of 

medical images”. One of the most important applications of 

digital image watermarking is medical applications . It‟s 

used to protect the patient‟s information from unauthorized 

people. However Wavelets are not a general solution for 

everything .This scheme needs to be more robust for some 

other attacks.The watermarked image has some degradation, 

and at the receiver, the watermark is not accurate.  

In paper [10] discussed about”Reversible 

Watermarking Using the Difference Expansion of A 

Generalized Integer Transform”. The watermarking process 

to be reversed, which restores the exact original image.  In 

addition, to maximize the amount of data that can be hidden 

into an image. However A random key is used to identify 

the locations of the image. Most applications have a high 

tolerance to this error. 

In paper [3],[6],[7] discussd about”lossless coding 

using variable block-size adaptive prediction optimized for 

each image”. A block-adaptive prediction technique to 

remove  redundancy in a given image.Lossless image coding 

as a simple and effective tool to remove the error. However 

this approach usually increases complexity of not only 

encoding but also decoding.The block-size generally 

depends on local characteristics of image signals. 

In paper[4] discussed about “Reversible data 

hiding”, in which the stago-media can be reversed to the 

original cover media exactly, has attracted increasing 

interests from the data hiding community. Some permanent 

distortion may occur and hence the original cover medium 

may not be able to be reversed exactly even after the hidden 

data have been extracted out.2. the stego-image may suffer 

from the salt-and pepper noise during possible grayscale 

flipping over between 0 and 255 in either direction due to 

the operation of modulo-256 addition. 

In paper[9] discussed about “Reversible 

Watermarking: A Complete Review”. For some critical 

applications such as the law enforcement, medical and 

military image system, it is crucial to restore the original 

image without any distortions. The watermarking techniques 

satisfying those requirements are referred to as „reversible 

watermarking‟. Reversible watermarking is designed so that 

it can be removed to completely restore the original image. 

we expect that military applications will be overshadowed 

by applications such as medical application and law 

enforcement application. These latter applications may turn 

out to be the most compelling. Considerable progress has 

been made toward enabling these applications. Further 

progress is needed in methods for handling geometric and 

temporal distortions. We expect other exciting developments 

to arise from research in reversible watermarking. 

III. PROPOSED STRATEGY 

A Reversible Data Hiding (RDH) is a technique which can 

retrieve both the cover image and hidden data without any 
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distortion from the watermarked image. In this paper, based 

on histogram shifting of reversible watermarking. The 

mainstay of the project is investigates the use of local 

prediction in histogram shifting of reversible watermarking. 

For each pixel, a least square predictor is computed on a 

square block centered on the pixel and the corresponding 

prediction error is shifted.            

Reversible watermarking based on lossless 

compression, on histogram shifting and on difference 

expansion.The proposed system hide the two secrete with 

one cover image end also perform the reverse process . This 

project divided into two section : 

1) Embedding Process  

2) Extraction Process 

A. Embedding Process: 

Embedding  process  block consists of cover image,find the 

predictive error histogram plotted ,find peak point,secrete 

image and  data hiding. First read the cover image like gray 

scale image. This is the first select input image. Reversible 

data hiding (RDH) is one kind of information hiding 

techniques with the characteristics such that not only the 

secret message needs to be precisely extracted, but also the 

cover itself should be restored lossless. 

The prediction can also be improved by using 

adaptive predictors. For each image, the coefficients of the 

predictor are computed in order to minimize the prediction 

error. A popular solution is the least squares (LS) prediction, 

namely the solution minimizes the sum of squares of the 

prediction error. For each pixel, a least square predictor is 

computed on a square block centered on the pixel and the 

corresponding prediction error is shifted. An adaptive global 

predictor estimates all the pixels of the image. 

The next process is histogram plotted. An "image 

histogram" is a type of histogram that acts as a graphical 

representation of the distribution in a digital image.And find 

the peak  point  of histogram. Next process is secret image 

selection. The proposed  system two secret image are hided 

with one cover image. 

A more efficient solution is the histogram shifting 

approach. The histogram of a pixel based image feature 

(gray level, pixel difference prediction error , interpolation 

error ) is considered. A histogram bin is selected and the 

space for data embedding is created into an adjacent bin 

(either the bin located at the left or at the right). For 

instance, let p be the value of the selected bin and let p+1 

(the bin to its right) be considered for data embedding. This 

simulation program allows the user to shift the value of all 

the pixels to the right or left on the histogram graph. It is 

done by using the slider or by pointing to any position on 

the graph and dragging it to the left or to the right. The 

histogram of the image is shifted to between some specific 

range in order to prevent overflow and underflow which 

occurs while shifting the adjacent pixels.      

Data hiding is a technique that is used to hide data 

inside an image. The data is hidden in such a way that the 

exact or original data is not visible. The hidden data can be 

retrieved as and when required. Reversible data hiding deals 

with the insertion of auxiliary information into a host data 

without causing any permanent degradation to the original 

signal. Let the pixels be embedded in a raster-scan order, 

pixel by pixel and row by row, from the upper left corner to 

the lower right one. 

B. Extraction Process: 

 
Fig. 1: Embedded Process 

 
Fig. 2: Extraction Process 

IV. SIMULATION RESULTS AND DISCUSSIONS 

The performance can be evaluated using algorithms and is 

simulated using MATLAB. 

 
Fig. 3: Cover Image 

 
Fig. 4: Histogram Output 
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The histogram plots the number of pixels in the 

image (horizontal axis) with no of times occurs (vertical 

axis). Histogram is graphical representation of image. 

 
Fig. 5: Secret Image 1 

This is the first select secret image and converted to binary  

image. 

 
Fig. 6: Secret Image 2 

This is second secret image it is also converted to binary 

image. 

V. CONCLUSION 

The proposed scheme intends to improve the histogram-

based data hiding scheme which embeds secret data into the 

peak points of the image histogram. Reversible data 

watermarking schemes are usually adopted for protecting 

rights of both digital data and their corresponding secret 

image. For each embedding image, the peak signal to noise 

ratio (PSNR) and bits per pixel (BPP) is computed. The 

scheme is designed to allow the recovery of the same 

predictor at detection, without any additional information. 

Finally  two secret image is securely concealed and 

extracted. 

REFERENCES 

[1] L. Kamstra and H. J. A. M. Heijmans, “Reversible data 

embedding into images using wavelet techniques and 

sorting,” IEEE Trans. Image Process., vol. 14, no. 12, 

pp. 2082–2090, Dec. 2009. 

[2] L. Luo, Z. Chen, M. Chen, X. Zeng, and Z. Xiong, 

“Reversible image watermarking using interpolation 

technique,” IEEE Trans. Inf., Forensics Security, vol. 5, 

no. 1, pp. 187–193, Mar. 2010. 

[3] M. U. Celik, G. Sharma, A. M. Tekalp, and E. Saber, 

“Lossless  generalized LSB data embedding,” IEEE 

Trans. Imag. Process., vol. 14, no. 2, pp. 253–266, Feb. 

2008. 

[4] Z. Ni, Y. Q. Shi, N. Ansari, and W. Su, “Reversible 

data hiding,” IEEE Trans. Circuits Syst. Video 

Technol., vol. 16, no. 3, pp. 354–362, Mar. 2009. 

[5] M. Arsalan, S. A. Malik, and A. Khan, “Intelligent 

reversible watermarking in integer wavelet domain for 

medical images,” J. Syst. Softw., vol. 85, no. 4, pp. 

883–894, Apr. 2012. 

[6] M. U. Celik, G. Sharma, A. M. Tekalp, and E. Saber, 

“Lossless generalized LSB data embedding,” IEEE 

Trans. Imag. Process., vol. 14, no. 2, pp. 253–266, Feb. 

2005. 

[7] M. Weinberger, G. Seroussi, and G. Sapiro, “The 

LOCO-I lossless image compression algorithm: 

Principles and standardization into JPEG-LS,” IEEE 

Trans. Image Process., vol. 9, no. 8, pp. 1309–1324, 

Aug. 2000. 

[8] X. Wu and N. Memon, “Context-based, adaptive, 

lossless image coding,”IEEE Trans. Commun., vol. 45, 

no. 4, pp. 437–444, Apr. 1997. 

[9] Navnath Narawade1 and Dr. Rajendra Kanphade 2011  

“Reversible Watermarking: A Complete Review For 

some critical applications” J. Syst. Softw., vol. 85, no. 

4, pp. 883–894, Apr. 2012. 

[10] W. Zhang, X. Hu, X. Li, and N. Yu, “Recursive 

histogram modification: Establishing equivalency 

between reversible data hiding and lossless data 

compression,” IEEE Trans. Image Process., vol. 22, no. 

7,pp. 2775–2785, Jul. 2013. 

[11] D. Coltuc and I.-C. Dragoi, “Context embedding for 

raster-scan rhombus based reversible watermarking,” in 

Proc. 1st ACM Workshop Inf. Hiding Multimedia 

Security, 2013, pp. 215-220, 

[12] W. Hong, T.-S. Chen, and C.-W. Shiu, “Reversible data 

hiding for high quality images using modification of 

prediction errors, J. Syst. Softw.,vol. 82, no. 11, pp. 

1833–1842, 2009. 


