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Abstract
This is a conceptual presentation of video watermarking technique 
using SVD transform. SVD is sufficient and the most optimal 
in a given image. It  is packed with energy  in a given number 
of transformation coefficients are maximized and is easy to 
calculate. A method of watermarking embedding and extraction 
is used in this paper. Investigation of the video using SVD will 
give good results. The objective of this paper is to provide better 
understanding of this linear algebra technique and its application 
in  video watermarking.Thus the video watermarking method  
has been proposed as an optimal SVD-based watermarking 
techniqueand is a practical numerical tool with applications ina 
number of signal processing fields.
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I. Introduction
Digital Watermarking is the method and technology that hides 
information, for example a number or text, in digital media, such as 
images, video or audio. The embedding takes place by manipulating 
the content of the digital data. Therefore, hiding process has to be 
such that the changes of the media are imperceptible. In case of 
images the modifications of the pixel values have to be invisible 
and the watermark must be either robust or fragile, depending on 
the application.  “Robust” means the capability of the watermark 
to resist manipulations of the media, such as lossy compression 
(where compressing data and then decompressing it retrieves data 
that may well be different from the original, but is close enough to 
be useful in some way), scaling, and cropping, just to enumerate 
some. In some other cases the watermark may need to be fragile. 
“Fragile” means that the watermark should not resist tampering, 
or would resist only up to a certain, predetermined extent.

II. Video Watermaking
A digital watermark is a digital signal or pattern inserted into a 
digital document such as text, graphics or multimedia, and carries 
information unique to the copyright owner. Video watermarking 
is an extension of this concept. Video watermarking involves 
embedding cryptographic information derived from frames of 
digital video into the video itself. Usually, a user viewing the video 
cannot perceive a difference between the original, unmarked video 
and the marked video, but a watermark extraction application 
can read the watermark and obtain the embedded information. 
Because the watermark is part of the video, rather than part of 
the file format. This technology works independently of the video 
file format or codec.

A. Need for Videomarking
Any image watermarking techniques can be extend to 
watermark videoMeet some challenges in reality video : 
redundant data motion and motionless region real-time requirement 
susceptible to pirate attacks Watermark can bedirectly inserted in 

the raw video data and integrated during encoding process. It can 
be implemented after compressing the video data. 
One of the main purposes of a watermark is to protect the owner’s 
copyright. However, for many existing watermarking schemes, an 
attacker can easily confuse one by manipulating the watermarked 
image (or video, audio) and claim that he or she is the legitimate 
owner .Some watermarking schemes require the original image 
(or video chip) to perform watermark verification.

B. Video Watermarking Can Help
Prove ownership 1. 
Identify a misappropriating person 2. 
Trace the video dissemination 3. 
Broadcast Monitoring 4. 
Video watermarking introduces some issues not present in 5. 
image watermarking 
Frame averaging, frame dropping, frame swapping 6. 
Protect copyright of a data7. 

III. Video Watermarking Terminologies
This watermarking algorithm optimizes for three separate 
factors:

Robustness
The ability of the watermark to resist attempts by an attacker to 
destroy it by modifying the size, rotation, quality, or other visual 
aspects of the video.

Security
The ability of the watermark to resist attempts by a sophisticated 
attacker to remove it or destroy it via cryptanalysis, without 
modifying the video itself.

Perceptual Fidelity
The perceived visual quality of the marked video compared to 
the original, unmarked video.

A. Video Watermaking Approaches
Spatial domain watermarking,• 
Transform-domain watermarking.• 

1. Spatial Domain Watermarking
In this watermarkingtechniques, embedding and detection are 
performed on spatial pixels values (luminance, chrominance, color 
space) or on the overall video frame. Spatial-domain techniques are 
easy to implement, howeverthey are not robust against common 
digital signal processing operations such as video compression.

2. Transform-Domain Watermarking
Transform - domain techniques, on the other hand, alter spatial 
pixel values of the host video accordingto a pre-determined 
transform. Commonly used transforms are the Discrete Cosine 
Transform (DCT), the Fast Fourier Transform (FFT), the Discrete 
Wavelet Transform (DWT), and the Singular Value Decomposition 
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(SVD). Transform-domain watermarking techniques proved to 
be more robust andimperceptible compared to spatial domain 
techniques since disperse the watermark in the specialdomain 
of video frame, making it very difficult to remove the embedded 
watermark

IV. SVD Technique
SVD is sufficient and is the most optimal in given image. • 
It is packed with energy in a given number of transformation • 
coefficients is maximized.
Easy to calculate.• 

Basically the SVD (singular value decomposition) is a numerical 
technique which is used for diagonalizable matrices in numerical 
analysis. In SVD transformation, a matrix can be decomposed into 
a multiplication of three matrices. Singular value decomposition 
(SVD) is a linear algebra technique that decomposes a given matrix 
into three component matrices:

The left singularvectors;• 
A set of singular values;• 
Right singular vectors. • 

The two matricesare made up of singular vectors which  provide 
information about the structure of the original matrix. The 
strength of components of original matrix is described by singular 
values. The SVD theorem states that given a matrix M, and the 
decomposition of M such that A=USVis shown in figure 1 .The 
SVD of a matrix can also be described geometrically. The SVD 
shows that the values of any matrix A can be reconstructed by 
a rotation (U), followed by increasing the matrix values (S), 
followed by another rotation (V) 

Fig. 1: Illustration of Factoring A to USV

In this paper, the core idea of isolating key components of the 
original matrix forms the basis for using the SVD. When the 
matrix is comprised of change records, fault information from the 
development process, these key components highlight underlying 
structures in the code base. The SVD has many  uses in computing. 
This technique can be used in Image and signal compression. A 
gray scale image could be represented as a two dimensional matrix 
made up of intensity values, indicating the darkness of a particular 
pixel. So we can treat the image matrix itself as the original M 
matrix and perform a SVD on it. When the decomposition is 
completed, the resulting matrices, USV [4] can also be represented 
as the sum of component matrices, as shown in Equation

Where, k is less than or equal to the rank of matrix M. This provides 
a rank-k approximation of the matrix. The first component of this 
factorization indicates the component that has the largest singular 
value and contributes the most variability to the overall matrix. 
When the subsequent components are added together, the matrix, 
and thus theimage itself, begins to re-take its original form.

A. SVD Watermarking
SVD watermarking is designed to work on binary. For an image 
of N x N pixels and a binary watermark of p pixels , divided the 
image into (N/4) x (N/4)non overlapping blocks whose size is 
4X 4 pixels .Which is based to decide the positions of embedded 
blocks for each watermark bit. Following steps are used in video 
watermarking:

Inserting a watermark: It consists of a watermark insertion • 
unit that uses Original video, Watermark and a user key to 
obtain the watermarked video. 
Watermark insertion unit: It consists ofthe user key, input • 
video and the watermark is passed through a watermark 
insertion unit which results in a watermarked video. 
Watermark Extraction Unit:It has two phases   (i) Locating • 
the watermark (ii) Recovering the watermark information. 
Watermark Detection Unit: It consists of  an extraction • 
unit to first extract the watermark for comparing it with 
the originalwatermark inserted and the output is Yes or No 
depending on whether the watermark is present. 

The watermarking embedding procedure is shown in this fig. 2.

Fig. 2: Watermark Embedding Procedure

Extract the watermark from watermark image by using Equation 
as shown in fig. 3.
W= 
Where,
W  :  Watermark
D  :   watermarked image
S  :   Diagonal matrix of original image.
α : is a scale factor.

Fig. 3: Watermark Extraction Procedure

4.2 Properties of SVD (from the viewpoint of      image processing 
applications )
4.2.1the singular values (SVs) of an image have very good stability, 
i.e., when a small perturbation is added to an image, its SVs do 
not change significantly;
4.2.2SVs represent intrinsic algebraic image properties

V. Application of Watermarking 
Owner Identification• 
Proof of Ownership• 
Transaction Tracking• 
Content authentication• 
Broadcast Monitoring• 
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Device Control• 
Automation monitoring of copyrighted material on web. • 

VI. Conclusion
In this paper, a new watermarking method of SVD for digital 
images has been presented. Nowadays it the strong need   for blind 
video watermarking due to copyright protection. This technique 
of SVD is different from image watermarking. This paper gives 
a brief review of current technology. The paper also proposed 
contribution in using SVD characteristics. The main contributions 
in this paper are a novel perceptual technique, a new prospective 
vision in utilizing the SVD Properties. The algebraic background 
of this method is very clearly studied. This technique optimizes 
the robustness factor.
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