
International  Journal  of Engineering  Science and Computing, October 2016                                2860                                           http://ijesc.org/ 

          
ISSN XXXX XXXX © 2016 IJESC                                                                                                   
                                                       
 

 

Reversible De-Identification for Lossless Image Compression Using 

Reversible Watermarking 
  Himali R. Nemade

1
, G.D. Bonde

2
 

 Master Student
1
, Assistant Professor

2
 

EXTC Department 

J. T. Mahajan, College of Engineering, Faizpur, India  

 

Abstract:  

De-Identificat ion is a method which can be used to make sure privacy by concealing the identity of individuals captured by video 

surveillance systems. One significant challenge is to create the obfuscation process reversible so that the original image/video can 

be improved with persons in possession of the right security credentials. This work presents a novel Reversible De -Identificat ion 

technique to can be used in conjunction through any obfuscation process. The residual information essential to reverse the 

obfuscation process is compressed, authenticated, encrypted and embedded within the obfuscated image by a two -level Reversible 

Watermarking scheme. The proposed method ensures an overall single -pass embedding capacity of 1.25 bpp, and where 99.8% of 

the images considered required less than 0.8 bpp while none of them required more than 1.1 bpp. Experimental results extra 

demonstrate that the proposed method managed to recover and authenticate all images considered. 
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I.INTRODUCTION 

 

The aim of the reversible watermarking is to protect the 

copyrights and recover the original image. The robustness, 

imperceptibility, payload capacity, higher embedding capacity, 

visual quality, effectiveness and the security are the 

fundamental principle of the reversible watermarking. The 

reversible watermarking is especially suitable for the 

applications that need high quality images such as medical and 

military images. Reversible watermarking is also useful in  

multimedia archive management, remote sensing, law 

enforcement etc. It is a novel category of watermarking  

schemes. Reversible watermarking technique has to be robust 

against the intentional or the unintentional attacks, and should 

be unnoticeable to keep away from the attraction of attacks as 

well as value lost. The robustness of the watermarked images 

against attacks has been established on the parameters of 

PSNR (Peak Signal to Noise Ratio) as well as MSE (Mean  

Square Error) which illustrate that the resulting quality of 

combination watermarking method is high-quality than other 

methods. Navnath Narawade et.al [1] describes a entire review 

of reversible watermarking techniques based upon the 

embedding capacity, PSNR with processing time.  Nikhil 

Dalshania et.al [2] exp lained a comparative study of reversible 

watermarking techniques based on dissimilar parameters. 

Hence in earlier works, there are various techniques are 

available for reversible watermarking.  The challenge was to 

discover which one is the most excellent method robust to 

noise. In traditional reversible watermarking techniques, our 

major concern is to embed as well as recover the watermark 

and also restore the original image with min imum d istortion. 

Our effo rt at this time is to study three basic robust techniques 

and evaluate them on the basis of PSNR and processing time. 

The techniques we have deliberate here are difference 

expansion, reversible contrast mapping as well as least 

significant bit technique. The concept of reversible watermark 

firstly appeared in the patent given by Eastman Kodak [3]. 

Honsinger et al. [3] utilised a robust spatial additive watermark 

united with modulo embellishments to achieve reversible data 

embedding. Goljan et al. [4] p lanned a two cycles flipping  

permutation to allocate a watermarking bit in each pixel group. 

Celik et al. [5] existing a high capacity, reversible data 

embedding algorithm through low distortion by compressing 

quantization residues. Tian [6] obtainable a reversib le data 

embedding approach based on expanding the pixel value 

dissimilarity between neighbouring pixels, which will not 

overflow or else underflow fo llowing e xpansion. Thodi and 

Rodrguez[7] explo ited the inherent correlation amongst the 

neighbouring pixels in an image region by a predictor. Xuan et 

al.[8] embedded data into high-frequency coefficients of 

integer wavelet transforms through the companding method, as 

well as utilised histogram modification as a pre-processing step 

to avoid overflow or underflow caused through the 

modification of wavelet coefficients. Reversible watermarking  

has found a enormous surge of experimentation in its domain  

in history decade as the need of recovering the innovative work 

image after extracting the watermark arises in a variety of 

applications such as the law enforcement, medical as well as 

military image system, it is crucial to re-establish the original 

image devoid of any distortions [9]. In conventional 

watermarking techniques, our main concern is to embed and 

recover the watermark with min imum loss. The superiority of 

novel work image we get after extract ion is highly degraded 

and not restorable. But in applications similar to law 

enforcement, medical and military, in which superior quality of 

image is needed, we cannot use these algorithms. In medical 

images, much prerequisite information about the patient is 

watermarked in it while transmitting as well as at reception we 

need to have together, the original image and that information  

to be recovered lossless. This type of result is achievable by 

creating use of any reversible watermarking algorithm out of a 

pool of algorithms [10]. The last 10 years has seen significant 

interest in Reversible Watermarking. Our attempt here is to 

study all basic algorithms along with applications of reversible 

watermarking. In favour of reversib le watermarking we 

compare all techniques based upon the embedding capacity, 
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PSNR and processing time. The rest of the paper is organized  

as follows. In section 2 a system overview of related works 

will be presented. Section 3 introduces a Forward reversible 

De-identification. Section 4 presents the Inverse reversible De-

Identificat ion. Section 5 presents the flow chart of the 

proposed methodology. Section 6 shows the simulation result. 

Finally, the conclusions of our work are presented in Section. 

 

II. S YSTEM OVERVIEW 

 

Here we are going to apply several numbers of techniques on 

the input image. Finally the combination of all the results is 

generalized to construct the output. After that the output 

produced is passing under separate super resolution method.  

 

 
Figure 1. Forward Reversible De Identification Process 

 

In spite of the fact that watermarking is engaged in numerous 

applications, the threat to security for the embedded watermark 

against probable malicious attacks is not yet been completely  

feint out. 

 

 
Figure2. Inverse Reversible De Identification Process 

 

Digital watermarking embeds a certain quantity of information  

in associated with the ownership in the digital data, thereby 

assuring copyright protection. Proposed for a variety of 

purposes, including broadcas t monitoring, copyright 

protection, access control, and the extraction of the embedded 

data in the future seems probable. The information regarding  

ownership can be any privacy informat ion that completely  

recognizes the owner when ownership controversies arise, such 

as password, logo or the like. There is a possibility of the 

exceeding mentioned information being hacked. In addition, 

there were also chances for the owner to lose or forget the 

same. The hackers might strength the information occasionally 

and assert ownership towards the end. The issue of rightful 

ownership has not yet been appropriately resolved. Thus, it is 

essential that the design of DRM system addresses the above 

mentioned security issues besides solving the ownership 

dispute. In this paper, our earlier work has been improved with  

an effective approach for the generation of watermark data. 

Avoidance of disputes that arise out of ownership claims on  

digital images is our major focus and a capable scheme is 

proposed to deal with it. In order to guard the digital contents 

we use watermarking as well as biometrics. The principal 

purpose of utilizing biometrics is main ly because of its few 

characteristics such as security and confidentiality. Biometrics 

is a speedily developing technology which is widely applicable 

in forensics similar to the criminal identification along with  

prison security and possibly used by a wide variety of 

application areas. Henceforth, an imperat ive role will be 

occupied by biometrics in security. At last, by inserting the 

biometric feature known as “watermark” helps to solve if there 

is any ownership dispute. The minutiae points are taken out 

from the fingerprint of the owner in the development scheme. 

Then the coordinates, i.e., the location of the detail points is 

determined and shuffled on the foundation of the approach 

discussed. Subsequently, a vector is produced as of the 

shuffled coordinates of detail points. The singular values of 

this vector are then calculated and used as the watermark.  

 

I. III.FORWARD REVERS IBLE DE-IDENTIFICATION 

 

A. Face Obfuscation: Obfuscation is the obscuring of 

planned, meaning in communicat ion, creation of the message  

 confusing, will fully ambiguous, or harder to recognize. It  

may be intentional or unintentional and may result from 

circumlocution. Unintentional obfuscation in expository 

writing is  typically a usual trait of early drafts in the writing  

process ,when the composition is not up till now advanced, and 

it can be enhanced with  crit ical thinking and revising, either 

by the writer or by another person with   enough reading 

comprehension as well as editing skills. The face obfuscation 

procedure receives the original image I also detects the face 

region as well as eye locations using the ground truth 

informat ion obtained in the color FERET datas et. This can be 

automated using the face detector also the eye detector which 

ensures high accuracies. Though, the main contribution of this 

effort is to nearby a Reversible De -Identification process 

which is independent of the obfuscation process. 

 

B. ROI Extraction: A region of interest (frequently 

shortened as ROI), is a selected separation of samples within a 

dataset identified for a part icular purpose. The concept of an 

ROI is commonly used in many application areas. For 

example, in medical imaging, the boundaries of a tumor might 

be distinct on an image or in a volume, for the purpose of 

measuring its size. In computer vision as well as optical 

character recognition, the ROI defines the borders of an object 

under consideration. The ROI Extract ion method is a 

straightforward algorithm which employs the bounding box 

coordinates β to identify the region to be cropped as on the 

https://en.wiktionary.org/wiki/obscure#Adjective
https://en.wikipedia.org/wiki/Communication
https://en.wikipedia.org/wiki/Mental_confusion
https://en.wikipedia.org/wiki/Ambiguity
https://en.wikipedia.org/wiki/Intention
https://en.wikipedia.org/wiki/Circumlocution
https://en.wikipedia.org/wiki/Expository_writing
https://en.wikipedia.org/wiki/Expository_writing
https://en.wikipedia.org/wiki/Draft_document
https://en.wikipedia.org/wiki/Writing_process
https://en.wikipedia.org/wiki/Writing_process
https://en.wikipedia.org/wiki/Composition_(language)
https://en.wikipedia.org/wiki/Critical_thinking
https://en.wikipedia.org/wiki/Reading_comprehension
https://en.wikipedia.org/wiki/Reading_comprehension
https://en.wikipedia.org/wiki/Medical_imaging
https://en.wikipedia.org/wiki/Computer_vision
https://en.wikipedia.org/wiki/Optical_character_recognition
https://en.wikipedia.org/wiki/Optical_character_recognition
https://en.wikipedia.org/wiki/Edge_detection
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input image I (or Iɵ). The cropped sub-image is then stored in 

the face image F (or obfuscated face image).  

 

C. Payload Generator:  The Pay load Generator method is then 

used to transfer the distinction face image D and bounding box 

β into a packet   
  which is authenticated as well as encrypted 

also. The packet   
  is afterwards embedded within the 

obfuscated image Iϴ by the Integer Wavelet Transform (IWT) 

Reversible Watermark Embedding process (1st stage) which 

forms the embedded picture  
 , the supplementary informat ion 

A and the residual bit stream e. This technique provides a 

superior compromise between capacity as well as distortion. 

However, additional informat ion might be essential at the 

receiver to determine overflow and underflow issues. The 

Reversible Contrast Mapping Embedding method (2nd stage) 

is hence used to embed this informat ion (A and e) within the 

embedded image   
 , which usually  corresponds to few bits, 

also generates the second point embedded obfuscated image 

  
 

. This system is perfect since it does not require additional 

informat ion to determine overflow / underflow issues. 

Furthermore, the distortions introduced at low bit rates are 

usually negligib le. Conversely, its performance significantly  

Degrades on higher bit rates and is thus not appropriate to 

embed large payloads. 

 

 
Figure.3. the authenticated packet   

  

 

D. IWT Reversible Watermarking Embedding  

The IWT Reversible Watermarking Embedding procedure 

initially derives the number of decompositions Ndec needed to 

embed the packet   
 within Iɵ using  

Ndec= 
  

 

 
                                     

 
                                                     

        (1) 

where M indicates the maximum number of decomposition 

allowed along with C represents the capacity needed to embed 

  
  bits and is computed using 

    

C =  
   

  

          
                                           (2) 

 

 Where l l represents the cardinality of the set, W as well as H 

signifies the number of columns and rows in the image and Ch 

represents the number of color channels (in our case 3). In this 

method then adopts the CDF (2,2) integer wavelet transform 

specified in [8] to decompose the image.  

 

Threshold Selection: The proposed Threshold Selection  

method is based on the observation that different sub-bands 

provide dissimilar levels of distortions [11]. However, in order 

to reduce the complexity of the optimization function, the 

following assumptions were prepared  

 The chrominance sub-bands have similar p roperties 

and thus share the same threshold.  

 The HL along with LH sub-bands within the identical 

color channel (luminance or chrominance) is assumed 

to have similar characteristics and therefore have the 

equivalent threshold.  

 

The number of thresholds to be considered by the 

Threshold Selection process is given by  

NT=2(1+Ndec)   (3) 

 The population of thresholds evolves over a number of 

generations using mutation and cross -over. The mutation 

procedure forms a mutant vector for every threshold vector 

contained within the population of NP vectors using  

Vi =  Δr1 + α x (Δr2-Δr3)        (4) 

Where {r1,r2,r3} €[0,NP-1] are mutually d ifferent integers 

which are different from index i, while α is a mutation factor 

that controls the magnitude of the differential variat ion. The 

crosses-over processes are then used to increase the diversity 

of the mutated vectors, and are included in another list of 

potential thresholds     according to  

Δ  =  
                                

Δ                                 
            (5) 

 Where   is a uniformly distributed random number 

[0,1] and    represents the cross -over probability which has a 

constant value. The potential thresholds vectors which do not 

provide enough capacity are pruned from the list.  

 

Forward Integer Wavelet Expansion: The Forward Integer 

Wavelet Expansion process receives the set of thresholds T 

which are obtained by the Threshold Selection process and 

encapsulates the packet   
  shown in Figure 3 to generate the 

packet s to be embedded in fig 4.  

 

 
Figure4. The actual bit stream to be embedded s  

 

A “Wμ,j” wavelet coefficient for embedding if its magnitude is 

smaller than the threshold responsible of sub-band μ. A bit b is 

embedded using  

   j, μ = 2 wj, μ + b                   (6) 

 The other wavelet coefficients are not considered for 

embedding. However, in order to prevent ambiguities at the 

receiver, they are expanded using 

 

   j, μ =  
   μ    μ                        μ     

   μ     μ                       
             (7) 

 Where Tμ is the threshold responsible for sub-band μ. This 

process is terminated once all the bits in s are embedded. In the 

unusual occasion where this process fails to embed all b its, 

these bits are stored in a bit-sequence. 

 

E. Reversible Contrast Mapping  

 

The only problem with the proposed Forward Integer Wavelet 

Expansion process is that sometimes A and e are not empty. 

This work adopts the syntax shown in Figure 5 to represent 

this information are to be embedded. The Flag is a 2-bit field  

which indicates whether A and e are empty or not. In case that 

one of them (or both) are not empty, the number of bits needed 

to embed the information in A (or e) is signalled in NA (or 

Ne). The fields, NA and Ne are encoded using 8-bits each 

while the size of A and we are variable length.  The major 

benefit of using RCM is that it embeds all informat ion within  

the image without any ambiguities and provides an additional 

capacity of 0.5 bpp. However, the main limitation of the RCM 

is its limited capacity and that the distortion can become 

significant when embedding large payloads. However, the 

packet size r is expected to be very low (generally 2-bits). The 

forward RCM transforms two neighbouring pixel pairs (x, y) 

into (x', y') using 

     x’=2x-y,  y’=2y-x         (8) 
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Figure.5. the Packet r to be embedded within   
  

 

To avoid overflow as well as underflow, the transform is  

restricted to a sub-domain defined by the pixels which satisfy  

the conditions 

0 ≤ 2x-y, 0 ≤ 2y-x ≤ 255               (9) 

 

The RCM method replaces the least significant bits (LSBs) of 

the transformed pairs (x', y '). The LSB of x' is used to specify 

whether information is embedded in y' or not. 

 

IV. INVERS E REVERS IBLE DE- IDENTIFICATION 

 

Inverse Reversible De-Identificat ion having 3 different  

extractions such as Reversible Contrast Mapping Extraction, 

IWT Reversib le Watermarking Extraction, ROI Replacement.  

 

A. Reversible Contrast Mapping Extraction 

 

The Reversible Contrast Mapping Extraction process receives 

the image   
 
      and recovers   

    and r. The informat ion bit  

can be extracted from the LSB of y' when the LSB of x' is '1'. 

However, in the event when the LSB of x' is '0', both LSBs of 

x' and y' are forced to be odd and condition [12] is checked. If 

the condition is satisfied it then represents an odd pixel pair 

while if it does not it indicates that y = y' and the original LSB 

value of x is extracted from the bit stream. The auxiliary  

informat ion A and residual bit stream e are then extracted from 

the packet r. The original pixel values are recovered using  

  x =  
 

 
    

 

 
   , y=  

 

 
   

 

 
                    (10) 

B. IWT Reversible Watermarking Extraction 

 

The IWT Reversible Watermarking Extraction reverses the 

IWT Reversible Watermarking Embedding process and 

extracts the payload information   
  and the original obfuscated 

image Iϴ. It must be noted here that initially, the decoder has 

no knowledge about the number of decompositions employed 

Ndec and the threshold values T. The decoder thus assumes that 

a single decomposition is employed and that the threshold 

values are set to zero. These values are then updated once they 

are extracted from the header informat ion of s. It  is important 

that the encoder does the same thing during embedding in 

order to ensure synchronization between the encoder and 

decoder. The watermarked obfuscated image  is then 

decomposed into Ndec  levels using the CDF(2,2) integer 

wavelet transform along with the wavelet coefficients of the 

high frequency sub-bands are scanned using the random 

permutation index generated using the encryption key. The bits 

of the packet are ext racted from coefficients which satisfy the 

condition -2Tμ,j +1 <    μ,j < 2 T μ,j  and are extracted from the 

LSB   μ,j of as the original wavelet  coefficient is recovered  

using    μ,j 

Wμ,j=  
   μ  

 
   (11) 

 

The remaining coefficients are not used for embedding and are 

recovered using 

 μ    
   μ    μ                          μ      

   μ    μ                                   
      (12) 

 

This process terminates once all the L bytes are extracted. The 

resulting image is then inverse CDF(2,2) transformed to 

recover the original obfuscated image . The auxiliary  

informat ion (if any) is then used to recover ambiguous pixel 

values while the residual bit stream e (if any) is appended to 

the recovered payload. 

 

C.r  ROI Replacement  

 

The ROI Replacement process replaces the region marked by 

the bounding box β with the recovered face image F. The 

image Irec can be authenticated by comparing the hash derived 

by computing the SHA-1 on Irec to the Hash value present in 

the tail of the packet pa. 

 

V. FLOW CHART OF THE PROPOS ED METHOD 

 

 
Figure.6. Flow chart of Forward Reversible Watermarking 

Process of the proposed method 

 
Figure.7. Flow chart of Inverse Reversible Watermarking 

Process of the proposed method 

 

VI. S IMULATION RES ULTS  

 

The results presented in this section consider two different sets 

of images. The first set was composed of the standard test 

images Lena, Barbara, A ircraft and Mandrill while the second 
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set consisted of 2000 frontal images from the color FERET 

dataset. All images considered in this work were converted in  

the YCbCr color space using 4:4:4 sampling. The standard test 

images were used to evaluate the effectiveness of the proposed 

Threshold Selection process while the frontal images were 

used to evaluate the whole system. Analysis of enhancement of 

images is done on the basis of three parameters Recovered 

Image, Mean Square Error and Peak Signal to Noise Ratio  

which are exp lored in details coming sections. Outcome 

demonstrates the advantage of the proposed method in relation 

to other state of the art methods. It can be seen that the 

encryption and scrambling processes provide images which are 

not natural. Moreover, it can be seen that the reversible de-

identification process presented in this work, which embeds 

the information using reversible watermarking, manages to 

keep the image natural. It is important to notice that the person 

de-identified using k-same is not recognizable from his facial 

features since eyes, nose and mouth features are modified and 

that the distortion introduced by the watermark is almost 

negligible. This work can be extended to other soft biometrics, 

such as hear. The system was also tested using erroneous 

encryption keys at the receiver. In all tests conducted the 

receiver failed to recover the original image when the wrong 

encryption key is used. The basis of privacy protection of k-

same algorithms is k-anonymity. There are several possible 

attacks on k-anonymity with known solutions.   

 

 
Figure.8. Comparing the resulting reversible de-identified 

images. 

 DFGGFGDFG 

 
Figure.9. (a) Original image, (b) Extracted Face Region, (c) 

Obfuscated Face Region, (d) Watermarked Image, 

(e)Recovered Image  

 

These outputs are obtained for the image 2 & image 1 

respectively which are ret rieved from the Color FERET 

database. As per proposed methodology original image is 

processed and output of both is plotted on the output screen of 

MATLAB. Output of forward process is saved in ‘wm_image’ 

folder and O/P of Inverse process is saved in ‘recovered’ 

folder. Below mentioned table is the MSE & PSNR calculation  

for Recovered image & Original image read from Color 

FERET database. As MSE is min imal & PSNR has higher 

value for all above tested images, it can be proved that 

Recovered images have very less distortion and proposed 

design has ability to generate images of better quality.  

 

Table. 1. Output Values MS E & PSNR for Recovered & 

Original Images 

 

Graphical Representation of Output Values MS E & PSNR 

for given 10 Recovered & Original Images is as follows –  

 

  
Figure.10. MS E values & Images 

 

Sr.

No 

Original 

Image 

Name 

Original 

Image 

MS E PSNR 

1. 00001_930

831_fb_a.p

pm 

 

 

 

0.0344 

 
62.76 

2. 
00002_930

831_fb.pp

m 

 
 

0.0326 

 

 

63.00 

3. 00003_930

831_fb_a.p

pm 

  

0.0368 

 

62.47 

4. 
00004_930

831_fb.pp

m 

 
 

0.0345 

 

 

62.75 

5. 
00005_930

831_fb.pp

m 

 
 

0.0309 

 

 

63.22 

6. 
00006_930

831_fb_a.p

pm 

  

0.0355 

 

 

62.63 

7. 
00007_930

831_fb_a.p

pm 

 
 

 

0.0358 

 

62.59 

8. 
00008_930

831_fb_a.p

pm 

 
 

0.0275 

 

 

63.74 

9. 
00009_930

831_fb_a.p

pm 

 
 

0.0368 

 

 

62.47 

10. 
00010_930

831_fb.pp

m 

 
 

0.0314 

 

 

63.15 
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Figure.11. PSNR values & Images 

 

Below graph demonstrates the cumulative density function 

(CDF) of the capacity needed to embed packet s within the 

obfuscated image using the set of 10 frontal images from the 

color FERET dataset. It can be seen that a capacity smaller 

than 0.8 bpp is needed 99.8% of the time while they never 

require more than 1.1 bpp. It must be mentioned that the 

planned scheme has a single-pass embedding capacity close to 

1.25 bpp and is thus able to embed the informat ion essential to 

recover all images considered in this test. It is important to 

mention here that frontal images represent a very complicated 

scenario for our system since the area covered by the ROI is 

large in relat ion to the background. Lower capacities are 

predictable when considering common surveillance scenarios. 

Simulation results further demonstrate that the residual bit 

stream e was empty for 99.8% of the time and the Auxiliary  

informat ion A was empty for 99.85% of the time. As per 

below graph at different obfuscation level & different  

Capacity, Proposed system is able to generate the consistent 

output where capacity less than 0.8 bpp is sufficient to process 

99.8% of images and maximum 1.1 bpp is sufficient for 

remain ing 0.2% of images. 

 

 
Figure.12. CDF (cumulative density function) of the 

capacity needed to embed info at different obfuscation 

levels (a) k = 2, (b) k = 5, (c) k = 10 and (d) k = 

20(Probabilities on Y-axis and Capacity(bpp) is in X-Axis) 

 

The projected algorithm has set the maximum number of 

decompositions to 3 which ensures a single pass embedding 

capacity offered by the first level of watermarking of 0.9844 

bpp. The Difference Expansion method was configured using 

values α = 0.5, NP = 100 and Γ = 0.3.It provides performance 

superior to state of the art IWT threshold selection schemes as 

used in Xuan's method.  In my proposed method, calculated 

Output Values PSNR for Watermarked & Orig inal Image with  

table of the same images taken from Color FERET database 

which shows the result of the watermarking PSNR with  

respective selected two images as shown in below- 

 

Table 2. For Image 1 & 2 - Figure 13  (Image 1) and Figure 

14 (Image 2)–o/p PSNR of Watermarked &original Image 

Capacity 

   

  
 

   

  
 

(Payload) 

 

  

 

  

bpp Image1   Image2   

  psnr Wpsnr psnr Wpsnr 

0.1 45.0971 43.3082 45.3355 39.6061 

0.2 42.0522 43.2672 42.3053 39.6051 

0.3 40.9561 43.1602 40.5211 39.5879 

0.4 39.3835 43.0996 39.2382 39.5985 

0.5 38.0043 42.9508 38.2339 39.5397 

0.6 37.3811 42.9201 37.3617 39.5007 

0.7 36.3065 42.8901 36.7138 39.4766 

0.8 35.7717 42.8086 36.1009 39.4208 

0.9 35.2163 42.7662 35.5046 39.4436 

 

Above table I is the PSNR calcu lation for Watermarked image 

& Original image read from Color FERET database at 

different capacities. We conclude that as capacity increases 

from 0.1 to 0.9, PSNR value starts reducing. Hence even at 

smaller value of capacity upper value of the PSNR can be 

achieved resulting in to the improved clarity of the image.  

 

 
(a) 

 

 
(b) 

Figure13. Image 1 - Output Values PSNR for 

Watermarked & Original Image,(a) PS NR vs Capacity for 

Original Image 1 at di fferent capacities, and (b) PSNR vs  

Capacity for Watermarked Image 1 at di fferent capacities . 
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(a) 

 

 
(b) 

Figure14. Image 2 - Output Values PSNR for 

Watermarked & Original Image ,where (a) PSNR vs  

Capacity for Original Image 2 at different capacities and 

(b) PSNR vs Capacity for Watermarked Image 2 at 

di fferent capacities 

 

Efficiency of the embedding Process is measured on the basis 

of PSNR values generated at different capacities by comparing  

the watermarked image with original image. Image 1 and 

Image 2 from color FERET database are used for this 

comparison. These results clearly demonstrate that the 

proposed scheme manages to provide better quality of the 

image I
θ
W at different capacities  In Proposed method a novel 

strategy of Threshold selection is used to find out appropriate 

collections of threshold values which will provide sufficient  

capacity and will create less  distortion. The standard test 

images of Barbara & Mandrill were used to check the 

effectiveness of the proposed Threshold Selection process as 

follows – 

 
(a) 

 
(b) 

Figure15. Rate distortion Performance for Watermarked 

Image of (a)Barbara  test image and (b) Mandrill test 

image 

 

VII. CONCLUS ION 

 

This proposed method presents a novel Reversible De - 

Identificat ion method for lossless compressed images. The 

proposed scheme is basic moreover it can be employed with  

other obfuscation strategies erstwhile than k-Same. A two level 

Reversible-Watermarking scheme was adopted which uses the 

different obfuscation level & different Capacity, Proposed 

system is able to generate the consistent output where capacity 

less than 0.8 bpp is sufficient to process 99.8% of images and 

maximum 1.1 bpp is sufficient for remaining 0.2% of images. 
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