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Abstract
Digital Watermarking technique is now day needs to provide more robust for any image and also safe from many type of attack.
Because every day by day need of multimedia techniques improve so another hand also creating of duplication problem. In this paper
literature survey many techniques discuss year by year using for solving this problem. But according to my survey hybrid digital
image watermarking using of Singular Value Decomposition and Discrete Cosine Transformation algorithm is best .by using of this
hybrid digital watermarking possible to harmless our image from many type of attack and less PSNR value when you return back
image same position. We are also cal culating the value of Correlational Coefficient on different step size step.

Keywords: Peak dgnal noise ratio, Watermarking, Attacks, Sngular Value Decomposition, Discrete Cosine
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1. INTRODUCTION

Day by day it has been seen a quick growth of netwo
multimedia systems. This has led to an growing aness of
how easy it is becoming to repeat the data. The eath
which perfect copies can be made may lead to Ilscgée
unauthorized copying, which is a great concerrmiiage,
music, film, and book. A digital data can be easiinsmitted,
received, duplicated or modified by using the In&tr The
copyright protection of digital data is an impottéegal issue
[1]. There are various processes are used for mgyr
protection of digital data. The Digital watermanins new
and most common technique for copyright protectad
considered as a possible solution. Watermarkingvesy
similar to steganography in a number of respeatsh Bursue
to embed information inside a cover message wiile fio no
degradation of the cover-object. Watermarking tempies can
be classified according to the type of watermarkspnce
used, i.e., Watermark may be a visually recogni o or a
sequence of random numbers. Another organizatidrased
on the domain which the watermark is applied.

2. LITERATURE SURVEY:
21ATTACKSON DIGITAL WAVELET IMAGE
WATERMARKS:

In 2008 Andreja Sam covic, Jan Turan, Introducechyma
method come in plan for hiding copyright charaeted many

other information in digital images. Watermarkirsga power
schemes for protection of ownership right on digitaage. If

any processing that harm detection of the commtinitaf

the material transported by the watermark is inewatrking

technology called an attack. Some attacks are tdeda

watermarking based on wavelets. Actually there usiress
similar the photography, music and video industrattcan’t

accepts this principle since they skill basic cahtend

therefore have to stick with old-style copyrighfaeement to
guarantee income. as we know now days audio, vateb
other mechanism become present in digital form, bwagase
with perfect copies can be made will lead to biglsc
unofficial copying which will undermine the musfdm, book

and software publishing industries. The fast growftdigital

technology makes the development of reliable anousb
technology for protecting digital static pictureydéio and

video from piracy a urgently difficulty.

Piracy attacks include illegal access to transuhittiata in
networks, data content modification, manufactured an
retransmission of prohibited copies. The effecswdh attacks
strength be very big in financial and term of sagye].

We are first discuss two aims or purpose for aacithgainst
a watermark image: first Hostile or Malicious akscis an
attempt to weaken, remove or adjust the watermarit a
second Coincidental attacks, which can happen ttout
common image processing and not target at altewitiy the
watermark. The harsh term attack can be easilyfiptt an
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efficient image compression has to overpower péautady watermarking can’t be finding anymore, but the imag still
unrelated material- the invisible watermark. A wid@ging of understandable and can be used for specific deatedni
attacks has been designated in the literatureHdlr type of purpose. And many such attack actions have proposed
attacks can be invoked to enter a watermarkingesyst Lossyimage compression, Addition of Gaussian noi3e;
Removal attacks, Geometrical attacks, Cryptograpltiacks noising Filtering, Median filtering and blurring, igdal

and Protocol attacks. The attack is positive if the enhancement

2.1.1ADDITIVE WATERMARKINGWAVELET ALGORITHM

T

Figl: Embedded System of Block diagram

The watermarking is using into two method waterrimayk is completed using the Haar wavelet filters. Theenmaark is
embedding and watermarking extraction. At the opgrof added to L major coefficients in all of the complstub bands
embedding procedure a bipolar arrangement of bits i (HLi, LHi, HHi ,i = 1, 2) of the DWT decompositiorHL1
transformed into a new arrangement w(1), . . .,wfy) ,LH1 , and HH1 signify the high frequency rangehjlevHL2
swapping -1 by 0, where L is the length of the mgement , LH2 , and HH2 signify the middle frequency rangdshe
and w(k) 2 {1, -1} (k =1, ... ,L). The new arraagent is used image processed. Let f(m, n) denote the set ofdgelst DWT
as the watermark. The original image | is decomgdséo coefficients at the position (m, n) in any of st matrices

two levels of the DWT decomposition [3]. The decasifion
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(HLi , LHi ,HHi , i = 1, 2). The embedding proce@uis
completed according to the following formula:

F(m, n) = F(m, n) + alfa - F(m, n)w(k) , k = 1, . ,L where
alfa is the strength of the watermark controllihg tevel of
the watermark’fm, n) is modified coefficient at the position
(m, n) in any of sub band matrices.

The watermarked image Iw is gotten by applying itheerse
DWT (IDWT). The position vectors of altered coeiiots in
all sub bands are kept in secret and used in exirac
procedure as a secret key. The upper part of Fglols the
block-diagram of the embedding procedure. The Igvest of
the Fig. 1 represents the finding procedure. Invilagermark
extraction procedure (see lower part of the Fighddh the
received image Ir and the original image | are dgoosed
into levels of the DWT decomposition. By this thexeived
image Ir is possibly modified by attacks. It isw@ws®d that the
original image 1 is existing in the extraction pedecire, ie that
is used as an input to this procedure. When images
decomposed using the DWT the positions of the neéor
coefficients in the sub bands of the original amedeived
images are considered according to the secret éegrgted in
the embedding procedure [6]. This set of selectadTD
coefficients will be represented with f(m, n) andnf, n),
respectively. The position (m, n) signifies the tjgatar
position in the sub band. The extraction procedsidescribed
by the following formula:

Wr(k) = Fr(m, n) - F(m, n)__alfa - F(m, n)_ where i& the
extracted watermark.

The extracted watermark is further transformedé#ews:
We(k) = SignWr(k)_ After extraction of the waterrkave the
bit stream is reconstructed by similar trading dstle
beginning (0 is replaced by -1).

2.2. Robustness Of The Digital Image Water marking
Techniques Against Brightness And Rotational
Attack:

In 2009 Harsh K Verma, AbhishekNarain Singh, Raman
Kumar, Introduced in the area of multimedia propasmany
services in transport, transmission and manipuiatib data.
Day by day increasing of technology there are maoplem

in authentication of data, no one want to usenbeel and
protection against illegal use of data. Many typ&cohnology
have been designed and implementation for stommienful
use of data. In this technique compare the robastpéthree
different watermarking systems against rotatiomckts. The

robustness of the watermarked image has beenectifi the
parameters of Peak Signal to Noise Ratio.

2.2.1 Watermark Embedding And Extraction:

é A

Watermarking Algorithm €

A

\. J

A

Figl-WatermarkedEmbeddedProcess

4 h

Watermark Extraction

\L - y,

Fig2:WatermarkedExtractionProcess
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2.2.2 Watermarking Techniques:

Spatial Domain, Frequency Domain and Wavelet Dorfgjin
these three types of watermarking techniques hasen b
chosen for the experiment.

2.2.2.1 CDMA Spread Spectrum Watermarking in
Spatial Domain

The algorithm of the above method is given below:

A. To embed the water mar k:

a. Convert the original image in vectors.
b. Set the gain factor k for embedding.
c. Read in the watermark message and reshape & inector.

d. For each value of the watermark, a PN sequesce i

generated using an independent seed.
e. Scatter each of the bits randomly throughout dbeer
image.
f. When watermark contains a '0', add PN sequeriitegain
k to cover image.

i. if watermark(bit) =0 .

watermarked_image=watermarked_image + k*pn_sequence

ii. Else if watermark (bit) = 1.
watermarked_image=watermarked_image + pn_sequence.
g. Process the same step for complete watermat&rvec

B. Torecover thewater mark:

a. Convert back the watermarked image to vectors.
b. Each seed is used to generate its PN sequence.
c. Each sequence is then correlated with the eintiage. i. If
( the correlation is high)
That bit in the watermark is set to “1”
ii. Else
That bit in the watermark is set to “0” .
d. Process the same step for complete watermasd&dry
e. Reshape the watermark vector and display reedver
watermark.

2.3 Digital image water marking using dwtand svd:

In 2010 Chih-Chin Lai, Member, IEEE, and Cheng-Chd#ai
Introduced in area of developing a Digital Image
Watermarking method is to fulfill noiselessness and
robustness requirements. The watermark is not eddaed
directly on the wavelet coefficients but ratherrthen the
origins of singular values of the cover image’s dbése
Wavelet Transformation sub bands. The proposedoappris
able to stand a variety of image-processing attadkee
domain in which is using these method are diste@unto two
type first one is spatial-domain and second onteaissform-
domain. Spatial-domain component of the originahgm is
straightforward techniques. The spatial-domain méshare
generally breakable to image processing operatansther
attacks. and another one transform-domain methdzkdrthe

watermark by modulating the magnitude of coeffitsem a
transform domain, such as DCT,DWT and SVD[7][8].
Transformation-domain techniques can produce
information embedding and robustness against mamnmon
attacks, the computational cost higher the Spdbatain
watermarking methods.

Proposed DWT-SVD Watermarking Scheme:

The proposed DWT-SVD watermarking scheme is fortedla
as given here.

A) Water mark embedding:

1) Use one-level Haar DWT to decompose the covagem
into four sub bands (i.e., LL, LH, HL, and HH).

2) Apply SVD to LH and HL sub-bands, i.e., Ak= UKSKT,
k=1, 2 (1) where k represents one of two sub-bands

3) Divide the watermark into two parts: W = W1 +Wihere
Wkdenotes half of the watermark.

4) Modify the singular values in HL and LH subbarwish
half of the watermark image and then apply SVD hent,
respectively, i.e., SkaWk= UKWSkW V kT W

Wherea denotes the scale factor. The scale factor is tsed
control the strength of the watermark to be ingerte

5) Obtain the two sets of modified DWT coefficieni.,
Axk= UKSKW V kT, k=1, 2.

6) Obtain the watermarked image AW by performing th
inverse DWT using two sets of modified DWT coeféicfs
and two sets of non-modified DWT coefficients.

B) Watermark extraction:

1) Use one-level Haar DWT to decompose the watdwmdar
(possibly distorted)
Image AW into four sub-bands: LL, LH, HL, and HH.
2) Apply SVD to the LH and HL sub-bands, i.e.,
Axk W = U«kSxk W V «kT, k=1, 2.

Where k represents one of two sub-bands
3) Compute Bk= UKWS«k W V KTW k=1, 2.
4) Extract half of the watermark image from eacbbsund,
ie.,

Wsxk= (Dxk — SK)ki, k =1, 2.)
5) Combine the results of Step 4 to obtain the elubd
watermark: W= Wx1 +Wx2.

2.4 Digital Water marking Algorithm Based On
Singular value Decomposition And Arnold
Transformation:

In 2012 DivyaSaxena, Introduced in area of watekingr
process is use for hiding undisclosed informati@nl&beling
of digital image. We are using the embedding andaeting
which is based on SVD and Arnold transformation.e Th
embedded position is selected according to theesd@y
which is obtained during the course of the scrangptiegree

Volume: 02 Issue: 09 | Sep-2013, Available @ http://www.ijret.org 223

more



IJRET: International Journal of Research in Engineering and Technology el SSN: 2319-1163 | pl SSN: 2321-7308

calculation in Arnold transform. The experimentasults
show the proposed method has high Peak Signal Nrasie
and NC results under general image processing. Amnald
transform method of results is useful for digitahage
processing.

241 ARNOLD TRANSFORM:

To confirm the security and improve the robustnetshe

proposed watermarking scheme, the watermark shamufare-

processed before embedded into the original image.to the
periodicity process of the Arnold transform, theage can be
easily recovered after the permutation conceptti8oArnold

transform is applied to the original image waterknar

Let us consider the size of original image is N{N,j)T and
it's coordinate of the watermark image’s pixelj(iT and
these coordinate are gained after transform. Art@dsform
can be expressed as

i1 1

71 2 j(mod N)
Where i,j €{ 0,1,...N-1} and

./

1 1. . i
W—1 2 |S|nput,j, is output.

4.1.2 PROPOSED ALGORITHM:

A. Watermark Embedded Algorithm:

1) Step-1 Divided the original image, which has edded
watermark, in to the sub block 256*256 .
2) Step-2 after that apply SVD process to eachlsardnd in
original image (Ai,j )

Aij=Uij*Si,j*VTi,j
3) Step-3 Then apply the Arnold transform on watam
image (W) and change the watermark image to theoldrn
scrambling.
4) Step-4 Add the watermark W into the matrix Sdan
perform SVD on the new matrix:

Si,j = Si,j * @Wi,j

Where
Si,j :represent the Watermarked SVD coefficients.
Si,j : represent the original image SVD coefficient
@: represent an intensity parameter of image watdem
Wi,j: represent the Arnold scrambling coefficient$é the
watermark image .
5) Step-5 in this step Obtain the watermarked imageby
multiplying the matrices. After that Arnold transfio, convert
Ui,j and Vij into one-dimensional sequence respetyi to
compose the embedding watermark W. S i,j is kepthas
secret key.

Awi,j = Ui,j* Sij*V Ti)j

B. Watermark Extraction Algorithm:

1) Step-1 First of all divided the Watermarked imag to the
sub block 256*256 .
2) Step-2 Then apply SVD process to each sub band i
watermarked image (Awi,))
AYij=Uij*Sij*VTij
3) Step- 3 After that extract the Singular valuesrf each sub
band:
S",j= (Sij)-Sij/@
4) Step- 4 Construct the coefficient of the subbbgdising
singular vectors '8,j and vectors (Uw,j ,Vw,j)computed at the
time of embedding process:
Aw,j = (Uw,]j *Swi,j *Vw,j)
5) Step-5 Processing Aw,j with Arnold transform aget the
extracted of watermark image.

25HYBRID DIGITAL IMAGE
WATERMARKING USING SINGULAR VALUE
DECOMPOSITION-DISCRETE COSINE
TRANSFORMATION:

Now its propose method There has been times when an
watermarking schemes has a traditional algorithike li
decomposing the image with a transform, then enicrgghe
watermark and then with their embedding algoritembed
the information. Some schemes were found implemegnti
variations in any available traditional algorithm &achieve
robustness and imperceptibility criterion and tse the idea

of using hybrid schemes.

Hybrid watermarking schemes can be described as the
schemes which are aimed to minimize the tradedfivéen
imperceptibility and robustness of watermark byvelty
picking the appropriate transform from the wealth o
transforms, previously illustrated ideas, some atams or
innovative advancements in them and then finallyimgj
them in right way to have a good degree of compiyibTo
finally have a scheme that has taken the best ldesgse of
available innovations and is capable of showingirdds
robustness and imperceptibility parameters.

2.5.1 An ExamplelsDiscrete Cosine Transformation-
Singular Value Decomposition Domain Digital | mage

Watermarking:

The process of separating the image into bandsgutia
DWT is well-defined. In two-dimensional DWT, ea@veél of
decomposition produces four bands of data denojetlLh
HL, LH, and HH. The LL sub-band can further be
decomposed to obtain another level of decompositiotwo-
dimensional DCT, we apply the transformation to teole
image but need to map the frequency coefficiendsnfthe
lowest to the highest in a zig-zag order to 4 qaatdrin order
to apply SVD to each block. All the quadrants wilve the
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same number of DCT coefficients. For example, & tover
image is 256x256, the number of DCT coefficientseach
block will be 65,536. To differentiate these blodksm the

DWT bands, we will label them B1, B2, B3, B4. Tipiocess
is depicted in Fig shown below.

Bl

A
o
m

A

A

B3 |B4 «

In pure DCT-based watermarking, the DCT coefficieate
modified to embed the watermark data. Becauseentdinflict
between robustness and transparency, the modificas
usually made in middle frequencies, avoiding thedst and
highest bands.

In SVD-based watermarking, several approaches @ssilfle.

A common approach is to apply SVD to the whole cove
image, and modify all the singular values to emiibd
watermark data. An important property of SVD-based
watermarking is that the largest of the modifiedigsiar
values change very little for most types of attacks

We will combine DCT and SVD to develop a new hyhrah-
blind image watermarking scheme [28] that is resisto a
variety of attacks. The proposed scheme is giventhsy
following algorithm. Assume the size of visual waterk is
nxn, and the size of the cover image is 2nx2n.

A) Water mark Embedding:

1. Apply the DCT to the whole cover image
2. Using the zig-zag sequence, map the DCT coeffisiinto
4 quadrants: B1, B2, B3, and B4.
3. Apply SVD to each quadrant® = UXZkVT k= 1,2,3,4,
wherek denotes B1,B2,B3 and B4
4. Apply DCT to the whole visual watermark
5. Apply SVD to the DCT-transformed visual waterknay:
W = Uy Zy Vb
6. Modify the singular values in each Quadrdt, k =
1,2,3,4, with the singular values of the
DCT-transformed visual watermark;* = A¥ + a;, * A,,,; i =
1....nWherelfi=1....nare
Thesingular values off, and,;i =1 ...... nare the singular
valuesofz,.
7. Obtain the 4 sets of modified DCT coefficients:

A = UkzikyET k= 1,2,3,4.

8. Map the modified DCT coefficients back to theitginal
positions.

9. Apply the inverse DCT to produce the watermarkeder
image.

B) Water mark Extraction:

1. Apply the DCT to the whole watermarked (and pags

attacked) cover imagd” .

2. Using the zig-zag sequence, map the DCT coeffisiinto

4 quadrants: B1, B2, B3, and B4.

3. Apply SVD to each quadranid™ = UXZ;kFVIT | k =

1,2,3,4.wherek denotes the attacked quadrants.

4. Extract the singular values from each quadBank =
*k_ .k

1,2,3,4: A%, = %z =1,....n

5. Construct the DCT coefficients of the four visua

watermarks using the singular vectors:

wk = Ulzkvk k=1,2,34.

6. Apply the inverse DCT to each set to constrhet four
visual watermarks.

The DCT coefficients with the highest magnitudes found
in quadrant B1, and those with the lowest magngudee
found in quadrant B4. Correspondingly, the singwatues
with the highest values are in quadrant B1, andsthgular
values with the lowest values are in quadrant B4.

The largest singular values in quadrants B2, B8, B4 have
the same order of magnitude. So, instead of asgjgai
different scaling factor for each quadrant, we uealy two
values: One value for B1, and a smaller value fer other
three quadrants
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2.52 ADVANTAGE ASSEEN IN THE DESCRIBED
HYBRID ALGORITHM:

A comparison of the hybrid DCT-SVD watermarking scte
with a pure SVD based algorithm shows that the gsed
scheme performs much better, providing more rolasstrand
reliability

In most DCT-based watermarking schemes, the lowest

frequency coefficients are not modified as it igusd that
watermark transparency would be lost. In the DCTDS)ased

approach, we experienced no problem in modifying th

coefficients in quadrant B1.

Watermarks inserted in the lowest frequencies (BRié
resistant to one group of attacks, and watermarikseeded in
highest frequencies (B4) are resistant to anotheup of
attacks. The only exception is the rotation attfackvhich the
data embedded in middle frequencies survives beéitéth
different angles, the results may be differenttHé same
watermark is embedded in four quadrants, it woukl
extremely difficult to remove or destroy the waterk from
all frequencies. So as we have seen the advanthgesead
from implementing a hybrid watermarking scheme,car be
pretty sure that thinking in right direction andxmig the
available techniques with innovation can result fairly
appreciable and noticeable outcome.

CONCLUSION AND FUTURE SCOPE

In this paper discuss many latest technologiesnqroving

robust and safe from many geometrical attacks. \Wamgnone
try for attack than extract the watermarking aml fihe Peak
Signal Noise Ratio value is greater than. The valafter

using of Singular Value Decomposition and Discrétesine
transformation algorithm Peak Signal Noise Ratidess. by
implementation of these two algorithms performihg tesults
on geometrical attacks. And future scope of thhmelogy
we are performing many attacks Dither, Gaussiars&aind
Average filtering. We are improving the multimedmadigital

image, audio, video many digital media in currdniet use
day by day creating of demand of digital technology
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