
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 03, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 3591 

Key Frame based Video Watermarking using SVD and WAVELET 

Decomposition 
Abhishek Patel

1
 Jignesh Vania

2
 

1,2
Department of Computer Science & Engineering 

1,2
Gujarat Technological University

Abstract— Copyright protection as a major security demand 

in digital world. Watermarking techniques are proposed the 

intention to show the advantages and the possible 

weaknesses in the schemes working in the frequency 

domain and in the spatial domain. In this report key-frame 

based video watermarking method is presented. This method 

implant data to the each bands perform in the wavelet 

domain into the specific frames using key-frame extraction 

method. The algorithm uses frequency domain to add the 

watermark where it does not affect the quality of extracted 

watermark if the video is subjected to different types of 

malign attacks. Watermark is embedded in an additive way 

in key-frames .This method is tested on different types of 

video. The recommend watermarking method in frequency 

domain has robustness against some attacks such as 

sharpness, contrast, Gaussian blur and brightness. 

Key words:  Key Frame Extraction, Discrete Wavelet 

Transform (DWT), Scalar Value Decomposition(SVD), 

Thresholding, Peak Signal Noise Ration(PSNR) 

I. INTRODUCTION 

Nowadays, large number of computers are connected via the 

wide network, the division of electronic media is turning 

into quicker, easier, and requiring less creative to make 

same copies. One of the bigger barrier is the deficiency of 

fruitful intellectual property security of electronic media to 

dispirit illegal copying and division. In analog world, a 

painting is signed by the artist to attest the copyright 

protection and to avoid fraud, an identity card is marked by 

seal. To recognize the source, creator of a document or a 

picture used such kind of signatures, seals or watermarks. 

Video watermark is rapidly evolving field in multi-media 

technology. Several factors contribute to trigger the interest 

in this field. 

(1) Social privacy infected digital data, such as the 

digital media has become are relatively easy. 

(2) Now a days, we need to combat the "intellectual 

property". 

(3) Copyright protection should not be dissolved due to 

harmful attacks 

(4) Interference of electronic data that requires to be 

hidden at some point. 

The provision of safe communications and 

electronic data transmit may be an increase in the use of the 

multi-media system. multimedia data does not contain the 

integrity of the data. This technique is used to secure the 

copyright protection and intellectual property of digital 

watermark. Copyright data in the form of multimedia data. 

A watermark is visible or not. Invisible watermarks, implied 

the watermark, there is little clear of the watermark signal is 

displayed. 

There are various methods for information 

covering into digital media, these are used for copyright 

protection. Mainly two methods of data hiding are 

cryptography and steganography. Watermarking concept 

obtain from steganography. Steganography works as 

covering data and cryptography work as secret data. 

Cryptography is a extensively used for provide security to 

the multimedia. The data is encrypted after that it 

transmission over channel and then decrypted at the receiver 

end with the help of a secrete key. 

Steganography is not provide modification of 

multimedia data, so its provide less robustness. In 

watermarking method watermark embedded in text, audio 

and video. If its is recovered after the attacks so its provide 

strong robustness. 

In this paper, we focus on various video 

watermarking technique using singular value decomposition 

performing in discrete wavelet transformation. 

II. METHODOLOGY 

A. Algorithms 

1) Key-frame Detection Algorithm: 

(1) Calculate color histogram of each frame. 

(2) Calculate Difference of each of two consecutive 

frames. 

(3) Applying threshold value. 

(4) Detect frame as key-frame. 

2) Video Watermarking Algorithm: 

(1) Detection of key-frame. 

(2) Applying DWT and SVD decomposition on the 

selected key-frames. 

(3) Embedded watermark. 

(4) Extracted watermark. 

III. THE PROPOSED DWT BASED SVD WATERMARKING 

A. Watermark Embedding Process 

(1) Apply Key-Frame extraction method on video. 

(2) Using DWT, decomposition of key-frame into each 

sub-band (LL, HL, LH, and HH). 

(3) Apply singular value decomposition on each sub-

band of key-frame. 

(4) Using DWT, decomposition of watermark image 

into each sub-band. 

(5) Apply singular value decomposition on each sub-

band of watermark image. 

(6) Modified the singular values of the key-frame in 

each sub-bands with the singular value of visual 

watermark   
  =  

  +       i=1,2,..,n and k=1,2,3,4. 

(7) Get the four set of altered DWT coefficients. 

(8) Apply the IDWT on four sets of modified DWT 

coefficients to produce the watermarked frame. 

(9) Watermarked frame put into the Video. 
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Fig. 1.1: Embedding Process 

B. Watermark Extracting Process 

(1) Apply Key-Frame extraction method on 

watermarked video. 

(2) Using DWT, decompose the watermarked key-

frame image into four each sub-band(LL, HL, LH, 

and HH). 

(3) Apply SVD to each sub-band of watermarked 

frame.  

(4) Extract the singular values from each subband 

   
 =(    -  

 )/  . 
(5) Apply inverse singular value decomposition on 

each sub-band 

(6) Apply IDWT on each sub-band and extract the 

watermark image. 

 
Fig. 1.2: Extracting Process 

IV. EXPERIMENTAL RESULTS   

A. Key frame Extraction 

Hue Histogram Difference We have notice that during 

playing video of cricket frame sequence have some 

properties like frame sequence have some little change or 

same(S) otherwise we observed major difference in frame 

sequence(D). 

for example, 

S S D S S S D S S D 

 

Fig. 1.3: Hue Histogram Di_erence of Funniest moments in 

Cricket1 

In figure shows that difference of hue histogram for 

a sequence of frames in the plot. It containing rising edges 

and also falling edges, falling edges to decide as non-key 

frames and rising edges to decide key frames. 

 
Fig. 1.4: Key Frame of Funniest moments in Cricket1 

 
Table 1.1: Key Frame Extraction of Videos 

For experiments we have use many sample videos 

which is generate lot of event short of time which is contains 

numbers of frames and after the processing of key frame 

extraction method to reduce the processing time of frame, 

table shows key frames. 

 
Fig. 1.6: Key Frame Extraction of Funny Cricket Video1 

In this experiment consider frame numbers #140 to 

#150 of Funny of Cricket Video1.avi (Video) and we get 

frame no. #146 as key frame which is shown in figure and 

consider baboon.bmp image as watermark image. 
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(a) Key Frame                 (b) Watermark Image 

    
(a) watermarked Image        (b) Extracted Watermark 

Applying embedded technique we get embedded 

watermarked image (PSNR=34.55 db) put into the video so 

we get watermarked video and applying extraction 

technique get extracted watermark image(PSNR=51.69 db). 

V. CONCLUSION 

Key-Frame based video watermarking implant data to the 

each sub-band in the wavelet domain and specific frames 

using key frame extraction. The algorithm perform in 

frequency domain to add the watermark to each sub-band so 

it does not affect the quality of extracted watermark and also 

it improve payload we also applying different types of 

malign attacks. Watermark is embedded in an linear way in 

key frames. The recommend watermarking method in 

frequency domain has provide robustness against attacks 

such as sharpness, contrast, Gaussian blur and brightness. 
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