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Abstract— Digital Watermarking is a method is used to shield  

the all type of data that transfer over the internet. Digital 

Watermarking is a means to insert copyright information into a 

digital data such as image, audio, video etc. In this video 

watermarking process secrete image is embedded to video frames. 

According to video standard, the intensity for a RGB frame can be 

calculated as, pixel. Normally, the human visual system is low 

sensitive to the range of high frequency. Along the three channels of 

RGB image, normally the blue channel formed by highest 

frequency range. So, for the great performance the blue channel is 

transformed into 3-level DWT and the watermark is embedded 

from HL3 sub-band of the blue channel of the video. The secret key 

is embedded to watermark image during embedding process and 

while obtaining the watermark image the same secret key is used. 

The same process is done by using different type of image 

transforms. Finally compare all the transform PSNR and MSE 

value of the video watermark, for selecting the best transform 

method. After this selection the selected transform, watermarking 

memory size is reduced by decoding method. 

 

Index Terms—Discrete Wavelet Transform (DWE), Human 

Visual System (HVS), PSNR, MSE, JPEG. 

 

I     INTRODUCTION 

 

The transformation process, including pictures, music, 

video and textual documents, has become easier  With the 

widespread and growing use of the Internet, digital forms files 

of these media (still images, audio, video, text) are easily 

handled. Digital documents are easy to shield and distribute, 

allowing for pirating. There are more number of methods for 

shielding ownership. One of these is called as digital 

watermarking.  

 

Digital watermarking is the process of embedding a 

digital signal or design  into digital media files. The signal, 

callled as a watermark, can be used later to find the owner of the 

work, to confirm the file, and to trace illegal copies of the work.  

 

Watermarks of changing degrees of obtrusiveness are 

additional to presentation media as a security of validity, quality, 

ownership, and source. To be effective in its purpose, a 

watermark should follow to a few requirements. In particular, it 

should be strong, and transparent. Strangeness requires that it be 

able to analysis any alterations or distortions that the 

watermarked content may experience, including intentional 

noise to remove the watermark, and common signal processing 

alterations used to make the data more capable to store and 

transmit. This is so that later, the owner can still be identified. 

Transparency requires a watermark to be unidentified so that it 

does not affect the quality of the content, and makes finding, and 

therefore removal, by pirates less possible.  

 

 The media of focus is the host video. There are a 

variety of video watermarking systems, falling into 2 main 

categories, depending on in which domain the watermark is 

created: the spatial domain (producing spatial watermarks) and 

the frequency domain (producing spectral watermarks). The 

efficiency of a watermark is improved when the method exploits 

known properties of the human visual system. Within this 

category, the class of video-adaptive watermarks proves most 

effective. 

 

 Steganography 

Art of writing hidden messages and receiver knows the 

reality of the message. “Message Existence Secret” 

 

 Cryptography 
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Cryptography hides the contents of the message from 

an assailant, but not the existence of the message. Message itself 

is not disguised, but the content is buried. Anybody can see that 

both parties are communicating in secret. ‘Message Contents 

secret’. 

 

 Watermarking 

The process of inserting information into another object. 

“Familiar image or pattern “Steganography/watermarking even 

hide the very existence of the message in the communicating 

 

Digital Watermark Types And Terms 

 

Watermarking methods can be classified according to 

the request , according to the type of file according to the human 

sensitivity and according to the request. Cataloging of 

watermarking methods is shown in figure 1 Watermarks can be 

embedded into the digital content in spatial domain or in the 

frequency domain. Frequency domain watermarking systems 

may use several different areas, such as discrete cosine 

transform (DCT) domain, discrete Fourier transform (DFT) 

domain, discrete wavelet transform (DWT) domain, etc. In the 

analysis, it has been affirmed that the frequency domain 

methods are more strong than spatial domain methods. The 

watermarking algorithms can be titled according to the 

embedded digital content such as text, image, audio and video 

watermarking. 

 

 
Fig 1. Classification of Watermark 

 

Watermarks can be Identifiedor undetectable 

 

1.Identifiedwatermarks are designed to be easily perceived by a 

observer (or listener). They visibly identify the owner of the 

digital data, but should not detract from the content of the data.  

 

2. unidentified watermarks are planned to be imperceptible 

under normal viewing (or listening) conditions; more of the 

current study focuses on this type of watermark than the 

Identified type. 

 

Both of these types of watermarks are useful in 

discouraging theft, but they achieve this in different ways. 

Identified watermarks give an immediate indication of who the 

holder of the digital work is, and data watermarked with 

Identified watermarks are not of as much usefulness to a 

potential reproduce (because the watermark is Detectable). 

Unidentified watermarks, on the other hand, increase the 

likelihood of action after the larceny has occurred. These 

watermarks should  not be identified to thieves, otherwise they 

would try to remove it; however, they should be easily identified 

by the owners.  

  

A further classification of watermarks is into fragile, semi-

fragile or strong:  

 

1. A fragile watermark is embedded in digital data to for the 
purpose of detecting any changes that have been done in 
the content of the data. They achieve this because they are 
distorted, or "broken", easily. Fragile watermarks are 
appropriate in image authentication systems. 
 

2. Semi-fragile watermarks detect any changes above a user-
specified threshold.  

 
3. Strong watermarks are designed to survive "moderate to 

severe signal processing attacks".  

  

Watermarks for video or image clip can further be classified 

into spatial or spectrum watermarks, depending on how they are 

constructed:  

 

1. Spatial watermarks are created in the spatial domain of the 
video clip, and are embedded directly into the pixels of the 
video clip. These usually produce video clip of high quality, 
but are not strong to the common video clip alterations.  
 

2. Spectral (or transform-based) watermarks are incorporated 
into the image's transform coefficients. The inverse-
transformed factors form the watermarked data. 

 
  Perceptual watermarks are in Identifiedwatermarks 

constructed from methods that use models of the human visual 

http://www.ioirp.com/
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system to adapt the strength of the watermark to the video clip 

content.  

  

II. RELATED WORK 
 

A. Singular Value Decomposition 

 

Singular value decomposition (SVD) is an effective     

tool for reduce data storage and data transfer in the digital 

system. In linear algebra, the singular value decomposition 

(SVD) is formed by  a real or complex matrix, with many useful 

in signal processing and statistics. SVD technique in image 

processing to be noticed is 

a) The SVs (Singular Values) of a video snap has very 

good stability, which means that when a slight value is added to 

an image, this does not disturb the quality with great variation. 

 

b) SVD is able to well represent the intrinsic algebraic 

properties of an video clip, where singular values correspond to 

the illumination of the image and singular vectors reproduce 

geometry characteristics of the image. 

 

c) An image matrix has many small singular values 

matched with the first singular value. Even ignoring these low 

singular values in the reconstruction of the image does not affect 

the feature of the reconstructed image. 

 

B.  Discrete Wavelet Transform 

 

The discrete wavelet transform splits the image into 

four portions as in the following procedure: 

        (P1) The scaling function ϕ(x) ϕ(y) yields the top 

left portion. 

 

                    (P2) The vertical wavelet function   ψ(x)   ϕ(y)  

yields the top right portion. 

 

        (P3) The horizontal wavelet function ϕ(x) ψ(y) 

yields the bottom left portion.  

 

                      (P4) The diagonal wavelet function ψ(x) ψ(y) 

yields the bottom right portion. 

 

The top left part is called an estimate because it is 

smooth and has large values. The other three parts are called 

details because they highlight horizontal, vertical, and diagonal 

edges, respectively. These three parts have small complete 

values except for edges. 

 

 DWT decomposes image into four non overlapping 

multi resolution sub bands: 

 

 
Fig 2. level-1 DWT 

 

LL1 (Approximate sub band), HL1 (Horizontal sub 

band), LH1 (Vertical sub band) and HH1 (Diagonal Sub band). 

Here, LL1 is low frequency section whereas HL1, LH1 and 

HH1are high frequency (detail) modules. Embedding watermark 

in low frequency coefficients can increase strangeness 

significantly but maximum energy of most of the natural images 

is focused in estimate (LL1) sub band. Hence modification in 

this low frequency sub band will cause severe and undesirable 

image poverty.  

 

Hence watermark is not embedded in LL1 sub band. 

The good areas for watermark embedding are high frequency 

sub bands (HL1, LH1 and HH1), because human eyes are not 

sensitive to these sub bands.  

 

They return effective watermarking without being 

perceived by human eyes. Hence HH1 is also excluded. The rest 

options are HL1 and LH1. But Human Visual System is less in 

horizontal than vertical. Hence Watermarking is done in HL1 

region. 

  

III SYSTEM DESIGN 

 

Video Watermarking 

 

Digital watermarking can be characterized into image 

watermarking, video watermarking and audio watermarking 

depending upon the range of request. Video watermarking is 

very different from image watermarking, even though some 

methods can be viewed as an postponement to it. Video 

watermarking refers to embedding watermarks in a video 

sequence in order to shield the video from illegal copying and 

identify manipulations.  

 

A variety of strong and fragile video watermarking 

methods have been planned to solve the illegal  copying and 

http://www.ioirp.com/


                     International Journal of Innovative Research in Technology, Science & Engineering (IJIRTSE)  

www.ioirp.com                                                                            ISSN: 2395-5619, Volume – 2, Issue – 2. February 2016 

19 

 

proof of ownership problems as well as to identify 

manipulations . The methods can be divided into methods that 

work on compressed or uncompressed data. Various types of 

watermarking schemes have been proposed for different 

requests. 

 

 The watermarking methods have been applied either in 

the spatial domain or in the frequency domain using various 

transforms like Discrete Wavelet Transform, Discrete Cosine 

Transform, Wavelet Transform and Hear Wavelet Transform 

etc… 

 

A. Watermark Embedding 

 

A continuous video frames is called a video shot. In 

order to improve the performance of watermark embedding 

process the video is separate into video shots. Each video shot 

has one or more video frames. 

 

 According to video standard, the intensity for a RGB 

frame can be calculated as, pixel. Generally, the human visual 

system is less in the range of high frequency.  Among three 

channels of the RGB image, the blue channel has highest 

frequency range. So, for the high performance the blue channel 

is altered into DWT and the watermark is inserted from HL3 

sub-band of the blue channel of the host video frame.  

 

If the HL3 sub-band is full means then the remaining 

watermark signal is embedded in LH3 sub band. Again, if the 

LH3 sub-band is full means then HH3.In this process all the 

watermark is embedded into the video frame. The embedding 

process from the block diagram we see that, after extrication the 

video into video shots the system will apply 3L-DWT on the 

blue channel of RGB frame.  

 

 
Fig 3. Watermark embedding 

               In the 3L-DWT coefficients, we embed preprocessed 

watermark image from the HL3 to HH1 sub-band successively 

and then it is transformed into 3-level inverse DWT form. At 

this stage, for RGB video frame we get the watermarked blue 

channel is then combined to other two channels to obtain the 

watermarked video frame. The secret key is added before 

embedding process. A dialog will open “enter secret key”. After 

entering secret key pop up message shows secret key inserted 

successfully. 

 

B. Watermark Extraction 

 
Fig. 4. Watermark extraction process. 

 

The coefficient of watermark video is selected. Extract 

the watermark image, and then separating its RGB panel. 

Applying 3- level DWT on this B panel of the selected 

watermark image. With the help of watermark coefficient the 

watermark is extracted. 

 

Extraction algorithm 

 

Step 1. Read the video and separate it into video frames. 

Step 2. Read the watermarked image as 256 X 256 pixels. 

Step 3. R, G and B panels are separated 

Step 4. Applying 3-level DWT on B-panel of the watermark 

image. 

Step 5. Dialog box will open to enter secret key. 

Step 6. If secret key is correct, then it will show whether 

watermark is detected or not. 

Step 7. If secret key is in-correct a pop up message displayed 

showing “secret key not successfully detected enter correct 

secret key. 

 

IV. RESULTS AND EVALUATION 

 

The procedure has been experimented on video clip. 

Separating its entire video frame and converting all into images 

(.jpg format). The images are given name as 1.jpg, 2.jpg and so 

on. Selecting an image and applying 3-Level DWT. selecting an 

image to be watermark in video. The watermark image is hide in 

that input image and the embedding process is carried out After 

http://www.ioirp.com/
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this the 3 level inverse DWT is applied and again converting it 

in to image. Video is reconstructed and it seen that there is not 

much difference between input image and the reconstructed.   

 

The performance of reconstructed video is measured by 

two factors namely  

    Mean Square Error (MSE). 

                      Peak Signal to Noise Ratio (PNSR). 

The MSE is calculated as: 

 

                          MSE=    

  

The PNSR is expressed as 

 

                          PSNR=  

 

  Where M and N are rows and columns in the input 

image respectively.    

 

A. Watermark Embedding Result 

 

 
 

(a) 

 

(b)  

 

(c) 

 

(d) 

 

(e) 

http://www.ioirp.com/
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(f) 

Fig 5. (a) GUI of Digital video watermarking. (b) Frame separation process 

from video. (c) Completed video to frame conversion. (d) Original image. (e) 

Watermark Image.           (f) Watermarked image. 

A. Watermark Extraction. 

 

(a) 

 
(b) 

PSNR VALUE=37.25db, MSE = 0.05 

Fig 6.  Retrieved cover Image. (b) watermark Image. 

 
 

Table: 1 PSNR and MSE comparison. 

 

 

    V CONCLUSION AND FUTURE WORK 

 

Various methods developed make use of the human 

visual system. A 3 level DWT- SVD based in 

Identifiedwatermarking scheme is done. Perceptually in 

Identifiedmeans that the watermark is embedded in video in 

such a way that the modification to the pixels values is not 

noticed. The SVD is an efficient tool for watermarking in the 

DWT domain. To embed the watermark into cover image it 

mean video frames the scaling factor is chosen from a wide 

range of values for all sub bands. Video watermarking is a 

potential approach for shield ion of ownership rights on digital 

video. 

 

I have demonstrated  on this project is, two different 

videos and two different logo images are taken and shown how 

watermark is detected and watermarks not detected. Also the 

secret key is used for improve the watermarking strength. The 

MSE should be as low as possible to have less error and the 

PSNR should be as high as possible to have better quality of 

reconstructed video. 
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