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Abstract: Due to the boundless handling of digital media pertinence, interactive media fortress and sole
ownership protection are of absurd importance. Digital watermarking automation is applicable for protecting
the copyright ownership in all digital utilization. This paper deals with the approach of ingrain applicable
watermark into the video frame and it is withered into counterfeit images adopting principal component analysis
and three levels matched discrete wavelet transform. It is enforced to every block without exception in the dual
lower and higher spends. Meld the amalgam transforms will upgrade the attainment of watermark procedure.
The figured out PSNR values attains high gain of 42.1367db in the existence of salt and pepper noise.
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INTRODUCTION media  watermarking  automation  has   been  envisaged

The prominence of digital broadcast based utilization temporal interference which involves contended
is integrated by the prerequisite of sole ownership characteristic for watermarking. It is realized for both
protection to constrain copying and dissemination of spatial and frequency content of the video based
digital content. Ownership, copyright stability accustoms watermarking  method  [5].  Unified  image pigments are
the certification such as copyright info and an emblem in used for watermarking in spatial method, but it is less
the digital interactive media destitute of disconcerting its robust against various attacks. The frequency
intuitive aspect [1]. Accepts data is mined from the media interpretation of video content is drifted with
and it can be utilized as self-assured confirmation in case mathematical transformations like Discrete Cosine
of any discord. Automation of watermarking deals with Transform,  Discrete   Fourier   transform,  Discrete
the data infix labeled as digital trademark or watermark into Wavelet Transform. To improve the PSNR value and to
the interactive media [2]. Watermark embedded can be achieve a fast rate of computation [6], discrete version of
acclaimed eventually to make any affirmation about the unceasing wavelet transform CWT is used along with
object. Image, audio or video can be used as objects for subband coding technique. It lessens the reckoning
the verdict of ownership protection. Testament dossier ability when compared to other transformations like DCT
such as copyright information and logo are embedded and DFT. Imbedding watermark in stunted frequency
into interactive media for copyright protection without ranges with the help of wavelet disintegration augment
degrading the original quality of the information [3]. the robustness [7]. ICA is an automated technique of
Watermarking is one of the broad techniques applicable perceiving configuration in the data and conveys the
to attest the digital media. Watermarking is the information based on various methods to focus on their
development of obtrude copyright owner authorized data analogue and discordance [8].
in digital interactive media without arousing the ocular The rest of the paper is formulated as follows: section
effect of authentic multimedia content. Robustness and II presents the proposed watermarking scheme. Section III
imperceptibility to disparate intrusion are of major interest acquaints the experimental results and decisively section
in digital video watermarking [4]. Diversified interactive IV concludes the paper.

for video because of its idiosyncratic character of



S

X AS S WX= → =

Middle-East J. Sci. Res., 24 (5): 1713-1719, 2016

1714

Proposed    System:     Watermarking    algorithm The  frequency  band  of  the  image  is breached into
inherently   employs   two   analytical  approaches: lower level similarity of sub band (lower-lower LL),
Discrete  wavelet  transforms  and Independent horizontal (higher- lower HL), vertical (lower-higher LH)
component   analysis.    In   our   intention,   we  adduce and bevel components (higher-higher HH) [10]. 
the amalgam   form   by   considering   most  larval Two  level  DWT  further  chasms the video frame or
discrete wavelet transforms and Principal component image into 7 sub bands. Each subunit is formed by one
analysis. To attain further robustness watermark will be dimensional DWT and prorated into 4 sub-bands. LL1 is
embedded into elevated levels of wavelet transform sub cleft into LL21, LH2, HL2 and HH2 as shown in figure.
band.

Discrete Wavelet Transform: DWT is applied in immense technique for obtaining independent sources S from their
signal processing operations. 2-D DWT disintegrates linear mixtures X, when neither the original sources nor
video or image frames into sub-images with 3 detailed the actual mixing A are known. This is achieved by
images and single approximation. The disintegrated sub- exploiting higher order signal statistics and optimization
image features the original image content. Fixing the techniques. The result of the separation process is a
watermark in low prevalence retrieved by wavelet demixing matrix W [11], which can be used to obtain the
disintegration raise robustness when subjected to estimated unknown sources,  from their mixtures. This
multiple attacks like percolating [9], lossy confining and process is described by
computing distortions. The human ocular system is less
perceptive to high frequency applications, fixing the (1)
watermark in high frequency sub bands make the
watermark more insignificant while embedding in low level Fast ICA algorithm used in this paper work for
frequencies makes it efficient against various attacks. The watermark extraction is discussed below:
Discrete wavelet transform (DWT) is used in an expanded
area of digital signal processing utilization. DWT is Fast ICA Algorithm: Aapo Hyvarinen and Erkki Oja have
applying for frequency domain which disintegrates an proposed an Fast ICA algorithm and it is based on a fixed-
image or video frame into substituent images. One level point iteration scheme [12]. The operation of Fast ICA
DWT fissure an image or  video  frame into  sub-  images. algorithm is outlined as follows:

Independent Component Analysis: ICA is a statistical

Fig 1(a) 1 level DWT Fig 1(b) 2 level DWT

Fig 1(c) Two level decomposition using DWT
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The mean of the mixed signal X is subtracted so as to (7)
make X as a zero mean signal as 

(2) (8)

where  is the mean of the signal. the watermarking procedure is elucidated. In this paper,

Then covariance matrix is higher (LL-HH) subbands with the application of three

(3) watermark in both LL and HH subbands creates a robust

is obtained and eigen value decomposition is performed Procedure of Embedding: 
on it and is given by 

images or video frames 

where E is the orthonormal matrix of eigenvalues of R and RGB format to YUV representation
D is the diagonal matrix of eigenvalues. Find the
whitening matrix, P which transforms the covariance STEP 3: Excerpt the luminance factor from the YUV
matrix into an identity matrix is given by delegation of image use

STEP 4: LL1, HL1, LH1, HH1, LL2, HL2, LH2, HH2
(4) subbands are individually amended for embedding among

Choose an initial weight vector W, such that the
projection  maximizes non gaussianity as STEP 5: Gray scale image is generated from RGB image of

(5) STEP 6: Each bit in the watermark frame is inserted to 2

where  g  is  the  derivative  of  the  nonquadratric
function. STEP 7: RGB image gets transformed into Gray scale

The variance of  must be made unity. Since image with pixel dimension 16 x 16 again converted into
X is already whitened it is sufficient to constrain the norm binary image. 
of W  to be unity.+

DWT resultant subband block.
(6)

If W not converges means go back to step (iv). sequences. Reconstruct RGB watermarked frame to get
The demixing matrix is given by the watermarked video.

and independent components are obtained by

Embedding Procedure: The ingrain of the watermark and

binary or dual watermark is imbedded in the lower and

level discrete wavelet transform. Embedding the

system against various attacks [13]. 

STEP 1: Transform the authentic sequence of video into

STEP 2: Progression of video frames is converted from

the 7 sub- bands. 

dimension 16X16 convert the gay scale image to binary
image.

level DWT resultant sub band blocks.

STEP 8: Individual bit values are changed into 2 level

STEP 9: Inverse Discrete Wavelet Transform is enforced
to achieve luminance components alone from the frame
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Subsequently employing 1-level wavelet transformation,

Fig. 2: Watermark Embedding Procedure level DWT disintegrated sub bands to 128x128. A

Extraction Procedure: band of varying size 128x128. Finally sub bands are

Fig. 3: Watermark Extraction Procedure correlated with the authentic frames and observed that

The evocation of watermarking process is explained
as follows: 

STEP 1: Evolve separate frames from the watermark video

STEP 2: Disciple RGB frames to YUV frames 

STEP 3: Employ three levels DWT to YUV luminance 
 components 

STEP 4: 8 resultant sub bands LL1, HL1, LH1, HH1, LL2,
HL2, LH2, HH2 are produced

STEP 5: Independent component analysis procedure is
assigned to extract the watermark. 

STEP 6: Derived watermark image is correlated with the
original watermark by employing normalized correlation.

Experimental Result: Abounding video progressions are
tested with two level DWT and ICA scheme. Original and
obtained watermarked video frames are identical.
Normalized correlation is taken between individual
variables and watermark component is extracted from the
watermarked video. Authentic video frames may be of
varying frame size and are re-sized to 512x512.

256x256 sub band is achieved. Further implementing two

watermark is applied in lower-lower and higher-higher sub

disintegrated into 16x16 soybeans with 64 blocks. A
binary image with watermark is embedded in each of this
block [14].

Video progression of actual frames of the video is
considered. Video frames are again re-sized and
embedding of image watermark is performed. After
embedding  the  watermark, again watermarked
progressive frames are changed to the identical original
size of the frame. The RGB authentic image is first
transformed to gray level and then to binary image values.
Dual image coefficients are transformed into vector of 8x8
values.

Embedding of Watermark in Video Frame: Copious
disparate video sequences are tested by the technique of
DWT and PCA. Watermarked interactive media frames are
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there was minimal error. The frame is tested with salt and
pepper noise for efficient robustness by considerate
assignment  of   correlation.   Substantial   video  frame
size should be retooled to 512 x 512 that must be
converted to 256 x 256 frame size by single level DWT.
Sub band size of 256 x 256 is altered into 128 x 128 by
taking two level DWT. It can also be further decayed into
64 x 64 with the help of three level discrete wavelet Fig. 5: (b) Gray scale watermark image
transform. From exclusive video frames lower and higher
(LL-HH) sub bands are preferred to imbed the watermark
image of range 64 x 64. The sub band of size 16 x 16 is
transformed to 64 chunks of frame progression with a size
of 8 x 8. Each pixel from 8 x 8 binary watermarks are
embedded into 8 x 8 backlash image. The sequence of
authentic frames is taken under consideration and 15th
frame is endorsed and finally modified to the actual size of Fig. 5: (c) Binary watermark image
the frame [15]. 

Fig. 4: 5  frame of the original videoth

8 x 8 watermark frames in RGB composition is abstraction agenda is relatively analogous to inclusion
transformed to gray scale frame. The gray level image is capability, but it is orthogonal to the transformation.
again converted to dual or binary watermark frame. Angle
vectors of dimensional aspect 8 x 8 are considered from WI = WF – OF
the binary image. 7 (a) authentic watermark 7 (b) extracted WI- Watermark image 
watermark. The product of imbedding the above WF- Watermarked interactive video frame 
watermark pixel into higher and lower (HH-LL) peripheral OF- Original video frame
of sub bands from the video sequence 5 given.

Fig. 5: (a) Original watermark image Fig. 7(a): Original watermark  Fig. 7(b): Extracted watermark

Extraction of Watermark in Video Frame: The
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The eradication method consists of following 2. Sanjana Sinha, Prajnat Bardhan, Swarnali Pramanick,
sequences in which 2 level DWT is applied to the original Ankul Jagatramka, Dipak K. Kole and Aruna
and watermarked video frame. Apply Independent Chakraborty, 2011. Digital Video Watermarking using
component analysis method for the DWT output frame Discrete Wavelet Transform and Principal
sequence. Normalized interaction values are considered to Component Analysis, International Journal of
compute the rate of imperceptibility and robustness Wisdom Based Computing, Vol. 1(2).
coefficient for watermark estimate.Peak Signal to Noise 3. Hanane H. Mirza, Hien D. Thai, Yasunori Nagata and
ratio (PSNR) values are utilized to compute the ocular Zensho Nakao, 2007. Digital Video Watermarking
quality of the embedded watermark and intrusion frames Based on Principal Component Analysis, IEEE 2007.
are given by, PSNR= 10log10 {255 /MSE}. For the most 4. Salwa A.K. Mostafa, A.S. Tolba, F.M. Abdelkader,2

authentic and extracted images 4 and 6 PSNR value is Hisham M. Elhindy, 2009. Video Watermarking
achieved at 42.1367. 15% raise in PSNR values is achieved Scheme Based on Principal Component Analysis and
compared to previous 2 level DWT. Wavelet Transform, IJCSNS International Journal of

Discrete Wavelet Transform
----------------------------------------------

Frames PSNR NC
Watermarked 42.1367 0.8961
Salt & Pepper noise 32.3698 0.8718
Rotation 31.2045 0.8667

CONCLUSION

This paper accord with the watermarking strategy of
extracting video frame and it is tested by assorted
intrusion. Embedding process on the authentic video
frame and watermarked video is extracted without
affecting image quality. A watermark is extracted and its
robustness are verified by using normalized correlation.
The proposed scheme is based on two level discrete
wavelet transform in affiliation with independent
component analysis. Watermark imperceptibility and is
attained by embedding watermark in sub bands of high
frequency. System performance is computed with the Peak
signal to noise values. Empirical repercussion shows no
remarkable deviation between authentic and watermarked
frame. It certifies efficient robustness and imperceptible
quality inclusive of salt and pepper noise and rotation
attack. The prospective schemes DWT and Independent
component analysis is substantiated using a series of
video sequences. Normalized correlation (NC) value is
0.8961 and PSNR is observed at 42.1367db with the help
of discrete wavelet transform approach.
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