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Abstract: 

As of late, communication through the web has hugely encouraged the circulation of sight and sound information. In spite of the 

fact that this is indubitably a help, one of its repercussions is that it has likewise offered impetus to the famous issue of online 

music piracy. Unscrupulous attempts can likewise be made to purposely alter such copyrighted information and in this manner, 

abuse it. Copyright violation by means for unapproved circulation, and additionally unapproved altering of copyrighted sound 

information is an imperative mechanical and research issue. Audio watermarking has been proposed as an answer for handle this 

issue. The fundamental motivation behind sound watermarking is to secure against conceivable dangers to the sound information 

and if there should arise an occurrence of copyright infringement or unapproved altering, validness of such information can be 

questioned by excellence of sound watermarking. For this we propose a Reversible Contrast mapping i.e. RCM is a simple integer 

change which applies to sets of pixels. For a few sets of pixels, RCM is invertible, regardless of the possibility that the minimum 

critical bits (LSBs) of the changed pixels are lost. The information space possessed by the LSBs is reasonable for information 

hiding. 

 

Keywords: Color transformation, data hiding, image encryption, mosaic image, secure image transmission 

 

I. INTRODUCTION 

 

Digital watermarking is the way toward installing copyrighting 

data into digital media casing, for example, content, picture, 

sound and video. They  are liked to be imperceptible to the end 

client. The requirement for watermarking emerges because of the 

inherent ease with which computerized information can be 

replicated and controlled. Advanced watermarking discovers 

application in zones like copyrighting of data, verification of 

information, following of illegal duplicates and so forth.  

 

A. Background  

Sound watermarking alludes to applying Watermarking on sound 

signs. The learning of the Human sound-related framework i.e. 

psychoacoustics is of awesome significance in Sound 

watermarking.  This part of sound watermarking requires it to be 

dealt  With as a separate theme. Advanced watermarking needs 

to insert pieces of data into a digital media for securing it against 

copyright infringements and other unapproved applications. 

Digital sound watermarking needs to do with ensuring advanced 

sound document against illegal copying. A considerable measure 

of works has been done on Digital watermarking of different 

media, for example, picture and video, however this specific 

survey will concentrate on advanced watermarking of sound 

document. Reversible Contrast mapping (RCM) change is a 

straightforward whole number change characterized on sets of 

pixels. RCM is consummately invertible, regardless of the 

possibility that the minimum noteworthy bits (LSBs) of the 

changed pixels are lost. The information space involved by the 

LSBs is reasonable for information covering up. The numerical 

unpredictability of the RCM watermarking is additionally 

investigated, and a minimal effort usage is proposed 

 

B. Motivation  

As of now, pictures from various sources are oftentimes utilized 

and transmitted through the web for various applications, for 

instance online individual photo collections, secret endeavor 

documents, helpful imaging system, military picture databases. 

These pictures for the most part contain private or confidential 

information so that they should be shielded from spillages amid 

transmissions. As of late various strategies have been proposed 

for secure picture transmission, for which two fundamental 

systems are picture encryption and data hiding. Picture 

encryption is a strategy that makes usage of the trademark 

property of a picture, for example, high excess and solid spatial 

connection, to get a mixed picture. The proposed methodology is 

animated by Lai and Tsai [1], in which another kind of PC 

computer art, called secret - fragment obvious mosaic picture was 

proposed. 

 

II. LITERATURE SURVEY 

 

A mosaic picture is the way toward making pictures or 

decorative designs by solidifying together little bits of stone, 

glass or other hard materials of different colours. Mosaic 

contains more number of little pictures called tile pictures. 

Mosaic picture can be made by dividing the first picture into 

many tiles and for each tile, discover another picture with 

similar substance from a picture database. At long last we need 

to fabricate the mosaic picture by supplanting all tiles by their 

comparative pictures. Aversion of unapproved revelation of 

data. It empowers clients who require get to the data to do as 

such with no impedance or check and to get it in the required 

configuration. The accessibility of data requires the check of 

the client as one with approved access to data (Whitman, 

2007).  In other words the accessibility can be characterized as 

"Guaranteeing timely and reliable access to make utilization of 

data. Lost accessibility is the disturbance of access to or 

utilization of data or a data framework" (Stallings, 2007, 

pp.09). In the event that the data holds an esteem not same as 

that of the end clients desires as a result of purposeful or 

unexpected changes of its substance it turns into no longer 

precise (Whitman, 2007). Validness refers to the quality or 

condition of being veritable or unique. It should not be a 
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generation or fabrication of any already known information. 

The Information is viewed as true when it is originally created, 

placed, stored or transferred. In general, genuineness is 

ensuring that all the data remains in its original form by 

stopping any ways of the unauthorized modification of data 

(Whitman, 2007). "The privacy is the quality or condition of 

preventing divulgence or Exposure to unapproved people or 

framework". Classification is essentially security and secrecy 

which means protection of individual information or that of 

information having a place with an association. Confidentiality 

of data guarantees that lone those with the rights and benefits 

get to a specific arrangement of data and keep from 

unapproved get to (Whitman, 2007). It is the prevention of 

unauthenticated change of information. "The quality or 

condition of being entire, finished and uncorrupted is the 

trustworthiness of data". The integrity of any data is lost when 

it is subjected to corruption, harm (outer/inside), devastation or 

other disturbance of its bona fide state by planned or 

unintended sources (Whitman, 2007).  

 

III. METHOD OF AUDIO WATERMARKING 

 

A.Reversible Contrast Mapping 

Let [0, L] be gray level of the image (L=255 for eight-bit gray 

level images) And Let(x, y) Be a pair of pixels. 

 

1) Forword Transform 

Here Belowaretwo variables used for forword transform 

x’=2x-y ,  y’=2y-x 

To prevent over flow and under flow, the transformisrestricted 

to belowlevels 

0<= 2x-y <=L    ,        0<= 2y-x <=L 

 

2) Inverse Transform 

Inverse transform is define as follows    

x=[2/3 (x’) + 1/3(y’)]    , y=[1/3 (x’) + 2/3(y’)] 

 

3) Conditions : 

a. If pair of pixels  are  composed of X=ODD, Y=EVEN 

values. (O, E)  

b. If pair of pixels  are  composed of X=EVEN, Y=ODD 

values. (E, O) 

c. If pair of pixels  are  composed of X=EVEN, 

Y=EVEN values. (E,E) 

d. If pair of pixels  are  composed of X=ODD,   Y=ODD 

values.(O,O) 

 

A. RCM  Encoder 

 
Figure.1. RCM Encoder 

 

B. RCM Decoder 

 
Figure.2. RCM Decoder 

IV. MECHANISM OF WATERMARK DETECTION 

 

The coding proceeds as follows. Sectionalisation of the whole 

image into pairs of pixels (for instance, on rows, on columns, 

or on any space filling curve). 

For each pair (a, b): 

a) (a, b) є D If and if it is not composed of odd pixel 

values, transform the pair using the (1), set the LSB of a ’to 

“1,” and consider the LSB of b’ as available for data 

embedding. 

b) If (a, b) є D and if it is composed of odd pixel values, 

set the LSB of a to “0,” and consider the LSB of b as available 

for data embedding. 

 c) If, (a, b)   D set the LSB of a to “0,” and save the true 

value. Stamp the picture by straightforward overwriting the 

bits recognized in 2a and 2b with the bits of the watermark 

(payload and bits spared in 2c). An alternate marking method 

is proposed in. A map of transformed Pairs and the 

arrangement of LSBs for all non-changed sets are first 

gathered. At that point, the whole picture LSB plane is 

overwritten by the payload and by the gathered piece 

arrangements. The somewhat adjusted technique suggested in 

this the inserting operation. Y-channel is used for information 

embedding. In the initial step, frame determination is 

performed and the chosen casings are handled piece astute. For 

each piece, just a solitary piece is hidden. After acquire 8 × 8 

DCT of the square, vitality check is performed on the 

coefficients that are predefined in a cover. Chosen coefficients 

of variable length are utilized to conceal information bit m. m 

is an individual from message bits or casing synchronization 

markers. Message arrangement of each obtained is gotten by 

utilizing RA codes for T back to back edges. Each square is 

allotted to one of these gatherings toward the start. After the 

opposite change have casing is gotten. In this way, all the data 

expected to recoup any unique pixel match is installed into the 

combine itself or near it. On account of editing, aside from the 

outskirts where a few mistakes may show up, the first pixels of 

the trimmed picture are precisely recuperated together with the 

implanted payload. For pixel matching on row or column 

bearing, there are no issues of synchronization. Some control 

codes ought to be embedded in the payload to approve 

watermark integrity. [3] 

 

V. PROPOSED SYSTEM ARCHITECTURE 

 

The proposed strategy includes two principle stages as 

appeared by the flow diagram below.  

1) Mosaic picture creation  

2) Secret picture recovery 

 
Figure.3.Flow diagram of proposed method. Using 

Reversible Color Transformations 
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In the first stage, a mosaic picture is acquired, which involves 

the pieces of an information secret picture with shading 

revisions as per a closeness basis in light of colour varieties. 

The stage cover four phases: 1) fitting the tile pictures of the 

secret picture into the objective pieces of a preselected target 

picture; 2) changing the colour characteristic for each tile 

picture in the secret picture to turn that of the relating target 

obstruct in the objective picture; 3) rotating each tile picture 

into a course with the base RMSE esteem as for its comparing 

target square; and 4) embedding required data into the made 

mosaic picture for future recovery of the secret picture. In the 

second stage, the embedded data is separated to recover the 

secret picture almost lossless from the created mosaic picture. 

 

VI. EXPERIMENTAL SET UP 

 

In order to increase the security of the proposed method, the 

implanted data for later recovery is encoded with a secret key 

as found in Algorithm 1. Only the receiver who has the key 

can decode the secret picture. Be that as it may, a eavesdropper 

who does not have the key may at present attempt every single 

conceivable change of the tile pictures in the mosaic picture to 

recover the mystery picture. Luckily, the quantity of every 

single conceivable stage here is n!.Thus the likelihood for 

him/her to accurately figure the change is p=1/n! Which is 

little in esteem? For instance, for the common case in which 

we partition a mystery picture of size 1024×768 into tile 

pictures with square size 8×8, the esteem n is 

(1024×768)/(8×8) = 12,288. So the likelihood to figure the 

stage accurately without the key. 

 

 

 
 

 
Figure.4. Plots of trends of different parameters versus 

distinctive tile picture sizes (8×8, 16×16, 32×32) with 

information secret pictures demonstrated already and 

originating from an expansive dataset. (a) RMSE estimations 

of made mosaic pictures regarding target pictures. (b) Numbers 

of required bits installed for recuperating secret pictures. (c) 

RMSE estimations of recouped secret pictures as for unique 

ones. (d) MSSIM estimations of made mosaic pictures as for 

target pictures. In fact, we can view the addressed problem 

here as a square jigsaw puzzle problem, which is to reconstruct 

a complete image from a set of unordered square puzzle parts. 

Recently, many methods have been proposed to try to solve 

this problem automatically by utilizing measures of feature-

based similarity [8], dissimilarity-based compatibility [9], 

prediction-based compatibility [3], and so on. But these state-

of-art methods can only solve partially problems with limited 

numbers of puzzle parts automatically. Also, the jigsaw puzzle 

problemhas been proved to be NP-complete [3], which means 

that we cannot solve the problem in polynomial time. In fact, 

the time complexity is n! ≈ √2πn (n/e) nas mentioned in [1], 

which is too big a number as well for our case here with n = 

12,288. 

 
Figure.5. Correct permutations of tile images in the mosaic 

image without recovering the original color characteristics. 

(a) Correct permutation of tile images. (b) Correct 

permutation of tile images. 

 

VII. CONCLUSION 

 

From the consideration of all the above points we conclude 

that audio watermarking is an active research area that has 

been driven by the need to solve the copyright protection 

problem of digital audio products. Many promising audio 

watermarking techniques have been proposed and proved to be 

effective, however, and due to the challenging nature of audio 

signal processing, there remains much to do. We proposed an 

effective audio signal watermarking Algorithm based on the 

Reversible Contrast Mapping (RCM) is a simple integer 

transform that applies to pairs of pixels.  
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