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Abstract— The security and authenticity issues of digital videos are becoming popular than ever, due to
the rapid growth of multimedia and Internet technology. On Internet, digital videos are easily and widely
shared among the different users at different geographical places. Every day large amount of digital
videos are transmitted over the Internet in various applications. As digital technology allows
unauthorized reproduction of digital videos, the protection of the copyrights of digital video is a very
important issue. Video watermarking schemes are used to protect the digital videos. It is the process of
embedding an imperceptible data (watermark) into cover video. The video watermarking schemes have
been widely used to solve the copyright protection problems of digital video related to illegal usage or
distribution. To resolve the copyright protection problem, it proposes an effective, robust and
imperceptible video watermarking scheme. The combination of Discrete Wavelet Transformation
(DWT) and Singular Value Decomposition (SVD) of Blue channel is used to embed the watermark. The
copy of the watermark is embedded into high frequency subband coefficients which are very difficult to
remove or destroy. The combination of DWT and SVD increases the security, robustness and
imperceptibility of the scheme. The extracted watermark image will be matched with input logo image
for authentication to access (play) the video.
Terms -Reversiblewatermarking, distinction growth, adaptive prediction, least square predictors.
I.
INTRODUCTION
While classical watermarking introduces permanent distortions, reversible watermarking not solely
extracts the embedded knowledge, however conjointly recovers the first host signal/image with none
distortion. So far, 3 major approaches have already been developed for image reversible watermarking.
They’re reversible watermarking supported loss less compression, on bar chart shifting and on
distinction enlargement. The loss less compression based mostly approach substitutes half a
neighborhood an area a district |a region a locality a vicinity a section} of the host with the compressed
code of the substituted part and also the watermark [1], [2], etc. so as to avoid artifacts, the substitution
ought to be applied on the smallest amount signiﬁcant bits space wherever the compression quantitative
relation is poor. This limits the efficiency of the loss less compression reversible watermarking
approach. A lot of efficient answer is that the bar chart shifting approach. The bar chart of a component
based mostly image feature is taken into account. A bar chart bin is chosen and also the area for
knowledge embedding is formed into Associate in nursing adjacent bin (either the bin set at the left or at
the right). For example, let p be the worth of the chosen bin and let p+1 (the bin to its right) be thought
of for knowledge embedding. The options bigger than p AR shifted with one position (by modifying
with one gray level the worth of the corresponding pixels). What is more, the embedding is performed
into the pixels with the feature worth adequate p. once a zero is embedded the constituent is left
unchanged, otherwise it's modiﬁed with one gray level so as to alter the feature from p to p +1. The
procedure is analogous if p −1 is taken into account for embedding, except that the shifting takings to
the left. During a single embedding level, the approach provides associate degree embedding capability
of constant order because the size of the chosen bin. For this reason, the easy gray level bar chart
employed in the initial approach of [3] was replaced by Laplacian distributed histograms, with an
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outstanding most bin, just like the prediction error bar chart so on. The initial approach thought of the
embedding into the most of the bar chart so as to maximize the embedding bit-rate. Many alternative
methods have conjointly been investigated. As an example, the coincidental embedding into the most
and therefore the second in rank doubles the embedding bit-rate provided during a single embedding
level. For embedding but the dimensions of the 2 largest histogram bins, a awfully efficient bar chart
shifting was pro- posed. The embedding is performed into the littlest 2 bins, one from the left and
therefore the alternative for the correct, that give the required capability. Since solely the tails of the bar
chart should be shifted, the distortion is decreased. Because the needed embedding capability will
increase, a lot of embedding stages AR performed. Whereas during a single embedding stage the bar
chart shifting approach introduces distortion of at the most one gray level per constituent, this is often
now not true for multiple embedding levels. In such cases, the foremost efficient approach is distinction
enlargement (DE). Delaware expands twice the difference between adjacent pairs of pixels. Then, if no
overﬂow or underﬂow seems, one little bit of knowledge is extra to the distended distinction. In fact, the
enlargement may be a straightforward multiplication by 2. Thus, the smallest amount signiﬁcant bit
(LSB) of the distinction is ready to zero and is substituted by a little of knowledge. The embedded pixels
ar identiﬁed by employing a location map with one bit for every combine of pixels. The map is lossless
compressed and embedded into the image likewise. At detection, the embedded bits ar in real time
recovered because the LSBs of the constituent variations and therefore the original pixels ar recovered.
During a single embedding stage, the theme provides a bit-rate of at the most zero.5 bpp. So as to
achieve in embedding capability, many improvements of the initial Delaware theme are projected. We
tend to mention the rise of the theoretical embedding bit-rate from zero.5 bpp to n−1 n bpp obtained by
at the same time reworking groups of n pixels and embedding n−1 bits per cluster. The rise is obtained
by reducing the dimensions of the situation map from one bit per combine to one bit for a bunch of n
pixels. Results area unit reportable for n = three orn = four, wherever bit-rates will reach zero.75 bpp. A
serious advances for the American state algorithms are that the increase of the theoretical embedding
bit-rate to one bpp obtained by embedding into every picture element. For medical pictures, a sensible
resolution to extend the introducing bit-rate is that the accommodative shift between distinction growth
and bar chart shifting so as to embed the big white (or black) regions of such pictures. Quick American
state schemes have additionally been projected [13]. A continual effort in American state and
customarily in reversible watermarking is dedicated to the development of the standard of the
algorithms. The aim is to cut back the embedding distortion. A very important advance during this
direction is that the replacement of the situation map by a bar chart shifting procedure allowing the
identiﬁcation of the embedded pixels supported the corresponding distinction. Additional exactly, the
pixels that can't be embedded area unit modiﬁed so as to produce, at detection, a larger distinction than
the embedded ones. The pixels that can't be shifted or embedded area unit identiﬁed by Associate in
Nursing overﬂow/underﬂow map. The overﬂow/underﬂow map is significantly additional efficiently
compressed than the first location map. On the opposite hand, the American state with bar chart shifting
distorts not solely the embedded pixels, however additionally the not- embedded ones. Up to one bpp,
the American state with bar chart shifting outperforms the American state with location map. These
changes for bit- rates larger than one bpp and also the implementations with location map offer higher
results than the bar chart shifting primarily based American state. An easy plan to cut back the
embedding distortion consists of increasing lower variations. The foremost wide used approach is that
the replacement of the easy picture element distinction with the prediction error. Before predictors,
allow us to brieﬂy discuss another concepts. A motivating approach consists of sorting the pixels
supported the smoothness of their context so as to introduce into pixels with low corresponding
variations, etc. Another resolution considers the embedding each by adding and by subtracting the info
bit and selects the strategy that minimizes the world distortion. The distortion management theme is
additionally improved. Associate in Nursing accommodative theme that embeds two bits into the pixels
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of ﬂat regions and one bit into the pixels of rough regions is projected in. The theme avoids the growth
of pixels wherever the variations (prediction errors) area unit vulnerable to have giant values and at an
equivalent time provides high embedding capability. The approach recently projected in restricts the
embedding at three bits/pair of pixels by eliminating the embedding of “1” into each pixel. The loss in
embedding bit-rate is minor compared with the gain in quality by discarding the case that adds one little
bit of distortion to each pixel. The theme is efficient primarily for low embedding bit-rates. The
development of the prediction is very important for each bar chart shifting and distinction growth
primarily based reversible watermarking schemes. The median edge detector predictor (MED) employed
and, etc., is already a really sensible predictor. We have a tendency to inform you that MEd is
additionally employed in JPEG-LS
Standard MED, the prediction context consists of the correct, lower and lower-diagonal neighbors of a
picture element. The predictor tends to pick out the lower vertical neighbor in cases wherever a vertical
edge exists right to this location, the correct neighbor in cases of a horizontal edge below it, or a linear
combination of the context pixels if no edge is detected. The gradient-adjusted predictor (GAP)
employed in CALIC (context-based, adaptive, lossless image coding) algorithmic program, outperforms
MEd. GAP is additional complicated than MEd. It works on a context of seven pixels and selects the
output primarily based not solely on the existence of a horizontal/vertical edge, however additionally on
its strength. A simpliﬁed version of GAP, SGAP, provides nearly similar results, however at a lower
price. The schemes supported GAP and SGAP outstrip those supported MEd. Lower estimation errors
than those of MEd and GAP area unit provided by the easy average of the four horizontal and vertical
neighbors. The matter with the easy average at once seems by considering the same old formation scan
ordering for watermarking. Every watermarked picture element takes half within the prediction of 2
different pixels, particularly of the correct horizontal and of the lower vertical neighbors. In different
words, picture elements area unit foretold by exploitation 2 original pixel values and 2 modiﬁed ones.
This can be as a result of the typical of the horizontal Associate in nursing vertical pixels is neither a
causative nor an anti-causal predictor. a stronger resolution is provided by the 2 stages embedding .

Fig1.cover video and B channel video
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Fig2.Transformation

Fig3. Logo selection
The image pixels area unit split in 2 equal sets, diagonally connected, because the black and white
squares of a checkerboard. The watermark is embedded in 2 stages. The pixels of a group area unit
marked by exploitation for prediction the pixels of the opposite set. The prediction of the ﬁrst set is
completed with original pixels, whereas the one for the second set uses already modiﬁed pixels. On the
complete image, the performance of the 2 stages theme slightly outperforms the direct formation scan
watermarking. The reversible watermarking of [16] is incredibly efficient. It clearly outperforms the
classical American state schemes supported MEd or GAP. The excellent performances of the easy
average on the rhomb context area unit owing to the actual fact that prediction is performed on a whole
neighborhood sum is calculation the picture element and not solely on a part of it. A context
accommodative version of the rhomb predictor of [16] that gives slightly improved results has been
reportable. The context accommodative predictor considers the typical of the vertical pixels, the typical
of the horizontal pixels or the typical of the four horizontal/vertical pixels. In [26], the prediction on the
rhomb context is computed by partial differential equations (PDE). The prediction starts with the typical
of the four horizontal/vertical neighbors. Then, the predictor is updated till stability is reached by
considering weights computed from the gradients between the four neighbors and also the previous
predictor. The PDE predictor could outstrip the easy average on rhomb. In the rhomb context is
extended to the total three × three windows and also the central picture element is calculable as seventy
fifth of the typical of the horizontal/vertical pixels and twenty fifth of the typical of the diagonal pixels.
A rather improved version of the typical on rhomb is obtained by subtracting a fraction of the prediction
error from the higher pixel and victimization the formation scan for embedding. The concept is
galvanized by the context embedding of that spreads the expanded prediction error over the prediction
context so as to cut back the general embedding error. Finally, a additional signiﬁcant improvement is
reportable. The prediction error sequence is ﬁrst computed with the easy average on parallelogram and
therefore the embedding is finished by smartly substituting blocks of the prediction error sequence with
sequences obtained by pressure the message bits with codebooks elite so as to attenuate the distortion.
The knowledge required to recover a block is compressed, concatenated to the message sequence and
embedded within the next block. The approach generalizes the previous work. The prediction may be
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improved by victimization adaptive predictors. For every image, the coefficients of the predictor area
unit computed so as to attenuate the prediction error. A preferred resolution is that the statistical method
(LS) prediction, particularly the answer minimizes the add of squares of the prediction error. The LS
resolution computed for the context of Master of Education sometimes slightly outperforms the results
obtained for Master of Education. The employment of LS is somehow natural since the mean sq. error
(PSNR) is employed to judge the results. Alternative improvement techniques are used similarly. As an
example, genetic algorithms area unit used for a threshold improvement downside in reversible
watermarking. Since image statistics modification from one region to a different, a simple plan is to use
multiple native predictors rather than one world predictor. Thus, one will split the image into blocks and
one will reckon a definite LS predictor for every block. The smaller the blocks, the higher the prediction.
On the opposite hand, the employment of a predictor for every image block will increase the dimensions
of the extra data. The LS predictors computed for the complete image or for image blocks cannot be
recovered at detection, since the image is modiﬁed throughout the marking stage. Thus, the predictors
ought to be embedded into the marked image so as to be obtainable at detection. This limits the amount
of predictors in block based mostly prediction schemes. This paper investigates the employment of
native LS prediction in Diamond State reversible watermarking. The essential plan is to reckon, for
every picture element, a definite LS predictor on a block targeted on the picture element. The foremost
fascinating side of our approach is that the undeniable fact that constant predictor is recovered at
detection, avoiding the necessity of embedding an oversized quantity of extra data. The projected native
prediction is general and might be applied no matter the predictor order or the prediction context. For the
actual case of picture element estimation because the average of its four horizontal and vertical
neighbors, the projected adaptive reversible watermarking clearly outperform. Similarly, the schemes
supported native prediction on the context of Master of Education, GAP or SGAP signiﬁcantly outdo the
classical reversible watermarking counterparts. The define of the paper is as follows. The distinction
growth reversible watermarking is brieﬂy reminded in Section II. The native prediction based mostly
reversible watermarking is mentioned in Section III. Experimental results and comparisons with the
classical schemes and notably, area unit given in IV. Finally, conclusions area unit drawn in Section V.
II.

DISTINCTION GROWTH REVERSIBLE WATERMARKING

We have a tendency to brieﬂy cue the fundamental principles of the distinction growth with bar chart
shifting (DE-HS) reversible water- marking for the case of prediction-error growth (also known as
prediction-error expansion). The section introduces the LS pre- diction still.
A. Basic Reversible watermarking theme
Let xi,j be the calculable price of the pixel xi,j. The prediction error is:
ei,j = xi,j −ˆ xi,j (1)
Let T &gt; zero be the brink. The brink controls the distortion introduced by the watermark.
Thus, if the pre- diction error is a smaller amount than the brink and no overﬂow or underﬂow is
generated, the pixel is remodeled and slightly of information, b, is embedded. The remodeled pixel is:
x i,j = xi,j +ei,j +b (2)
The embedded pixels are known as carrier pixels. The pixels that can't be embedded as a result of
|ei,j|≥T (the non-carriers) ar shifted so as to supply, at detection, a larger prediction error than the one in
every of the embedded pixels. These pixels ar modiﬁed as follows:
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x i,j =xi,j +T,
If ei,j ≥ T xi,j −(T −1), if ei,j ≤−T

(3)

The underﬂow/overﬂow cases ar resolved either by making a map of underﬂow/overﬂow pixels or by
victimization ﬂag bits. Allow us to suppose that, at detection, one gets identical expected price for the
pixel xi, j. The prediction error at detection is:
e i,j = x i,j −ˆ xi,j (4)
The discrimination between embedded and translated pixels is provided by the prediction error.
If −2T ≤ e i,j ≤ 2T +1 one has associate degree embedded pixel. For the embedded pixels one has e i,j
=2ei,j +b and b follows because the LSB of e i,j. the initial pixel is straight away recovered as:
x =x i,j +ˆ xi,j −b 2 (5)
For the shifted pixels, the initial pixel recovery follows by inverting equation (3). As long as at detection
one has identical expected price, the changeability of the watermarking theme is ensured. Identical
expected price is obtained if the pixels among the prediction context ar recovered before the prediction
takes place. Allow us to suppose that the watermarking take during a sure scan order. The decryption
ought to proceed during a reverse order. The ﬁrst pixel fixed to its original price is that the last embedDoctor of Education one. Obviously, for the last embedded pixel, one has identical prediction context
each at detection and at embedding. Once the last embedded pixel has been fixed, one recovers the
context for the prediction of its precursor then on. Usually, anti-causal predictors ar used and also the
embedding is performed in formation scan order, row by row, from the higher left to the lower right
element. The utilization of anti-causal predictors with the conventional formation scan has the advantage
of mistreatment for prediction solely the first element values. Before going any more, a comment ought
to be created. In fact, it's not the anticipated worth that ought to be precisely recovered at detection,
however the enlarged prediction error. The embedding capability of the fundamental Delaware HS
theme is given by the amount of pixels that ar embedded with equation (2), particularly the pixels having
absolutely the prediction error less than the edge. Obviously, the capability depends on the prediction
error, i.e. on the standard of the prediction.
B. Linear Prediction
As same on top of, adjustive predictors will offer higher results than ﬁxed predictors like Master
of Education, GAP, the typical on the four horizontal and vertical neighbors, etc. we have a tendency to
shall target linear predictors. By linear prediction, image pixels xi,j ar calculable by a weighted add over
an explicit neighborhood of xi,j. so as to change the notations, we have a tendency to think about
associate classification of the neighborhood (prediction context), p = 1,...,k, particularly x1 i,j,...,xk i,j,
where k is that the order of the predictor. Let v = [v1... vk] be the column vector with the coefficients of
the predictor. Let xi,j be the row vector obtained by ordering the context of xi,j in keeping with the
classification p=1 vpx p i,j, is written in closed type as:
ˆ xi,j = xv (6)
A rather similar type, used primarily in statistical regression, includes additionally a relentless term: ˆ
When the constant term is employed, the vector xi,j is extended by adding a ﬁrst component, x0 i,j = 1.
We have a tendency to shall think about primarily this latter type. The anticipated worth and also the
prediction error depend upon v. we have a tendency to shall any write ˆ xi,j(v) and ei,j(v). A well-liked
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answer to the statistical regression drawback is that the least sq. (LS) approach. We have a tendency to
prompt that the LS considers the weights that minimize the add of the squares of the prediction error.
Let y be the column vector obtained by scanning the image on the rows and let X be the matrix whose
rows ar the corresponding context vectors as deﬁned on top of. The prediction error vector is y−Xv
wherever “” denotes vector/matrix transposition. By taking the partial derivatives of the sq. error with
reference to the parts of v and by setting them adequate to zero one gets XXv = Xy and, ﬁnally:
v =(XX)−1Xy
III.

LOCAL PREDICTION REVERSIBLE WATERMARKING

An adaptative world predictor estimates all the pixels of the image. Since the statistics of the image
modification from a neighborhood to a different, it's terribly inconceivable that the predictor can have
sensible performances everyplace. By dividing the image into blocks and by computing a definite
predictor for every block, one expects that the predictor can offer higher results. The matter is to pick the
scale of the blocks or, equivalently, the amount of blocks. The larger the amount of blocks, the higher
the prediction. The limit is that the case once one computes one distinct predictor for every component.
So as as an instance the reduction of the prediction error provided by employing a distinct predictor for
every component, a straightforward example is bestowed. Allow us to take into account the case of the
rhomb context and allow us to measure the mean
Square prediction error for native LS prediction computed on a B×B window, with B =eight,12,16}. The
results for 6 normal 512×512 take a look at pictures, Lena, Mandrill, Jetplane, Barbara, artist and Boat
(see Fig. 1) square measure bestowed in Table I. From Table I it clearly seems that, for all 3 values of B,
the native predictors outstrip each the typical on the rhomb and also the world predictor. The advance
depends on the image content; specifically it's a lot of signiﬁcant for pictures with a high content of
texture or ﬁne details than for those with massive uniform areas. 2 samples of prediction error
histograms square measure bestowed in Fig. 2, one for a preponderantly uniform image (Lena) and also
the alternative for a picture with massive rough areas (Barbara).
In this section, experimental results of the projected native prediction based mostly reversible
watermarking scheme In this section, experimental results of the projected native prediction based
mostly reversible watermarking theme square measure presented. Besides the classical check pictures
already employed in Section III, we have a tendency to shall conjointly use the gray level version of the
Kodak check set. The Kodak set consists of twenty four true color (24 bits) pictures of sizes 512 × 768.
As way as we all know, these pictures are discharged by the discoverer Kodak Company for unrestricted
usage. The pictures square measure provided in transportable Network Graphics (PNG) format at
http://www.r0k.us/graphics/kodak/. Gray level versions of the complete color check pictures are
computed as a weighted aver- age of the 3 color channels, namely 0.2126R+0.7152G+ 0.0722B.e square
measure presented. Besides the classical check pictures already employed in Section III, we have a
tendency to shall conjointly use the gray level version of the Kodak check set (Fig. 4). The Kodak set
consists of twenty four true color (24 bits) pictures of sizes 512 × 768. As way as we all know, these
pictures are discharged by the discoverer Kodak Company for unrestricted usage. The pictures square
measure
provided
in
transportable
Network
Graphics
(PNG)
format
at
http://www.r0k.us/graphics/kodak/. Gray level versions of the complete color check pictures are
computed as a weighted aver- age of the 3 color channels, namely 0.2126R+0.7152G+ 0.0722B.
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CONCLUSION

The use of native prediction based mostly reversible watermarking has been planned. For every element,
the smallest amount sq. predictor in a very cube targeted on the element is computed. The theme is
meant to permit the recovery of an equivalent predictor at detection, with none further data. The native
prediction based mostly reversible watermarking was analyzed for the case of 4 prediction contexts,
specifically the parallelogram context and also the ones of MEd, GAP and SGAP predictors. The
suitable block sizes are determined for every context. There are 12×12 (rhombus), 8×8 (MED), ten × ten
(SGAP), thirteen × thirteen (GAP). The gain obtained by additional optimization of the block size in line
with the image is negligible. The results obtained to date show that the native prediction {based/based
mostly/primarily based mostly} schemes clearly outmatch their international least sq. and ﬁxed
prediction based counterparts. Among the four native prediction schemes analyzed, the one supported
the rhombus context provides the most effective results. The results are obtained by victimization the
native prediction with a basic distinction enlargement theme with straightforward threshold
management, bar chart shifting and ﬂag bits.
REFERENCE
[1] M. Goljan, J. Fridrich, and R. Du, “Distortion-free data embedding forimages,” Inf. Hiding, vol. 2137, pp. 27–41, Apr.
2001.
[2] M. U. Celik, G. Sharma, A. M. Tekalp, and E. Saber, “Losslessgeneralized LSB data embedding,” IEEE Trans. Imag.
Process., vol. 14,no. 2, pp. 253–266, Feb. 2005.
[3] 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. 2006.
[4] C. C. Lin, W. L. Tai, and C. C. Chang, “Multilevel reversible data hiding based on histogram modification of difference
images,” PatternRecognit., vol. 41, no. 12, pp. 3582–3591, 2008.
[5] P. Tsai, Y.-C. Hu, and H.-L. Yeh, “Reversible image hiding scheme usingpredictive coding and histogram shifting,”
Signal Process., vol. 89, no. 6,pp. 1129–1143, 2009.

@IJMTER-2015, All rights Reserved

355

