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Abstract— Now a days, expansion of the Internet has 

frequently increased with increased the availability of digital 

data, such as Image, Video, audio and text. Digital 

watermarking is one of the methods for preventing illegal 

copyright of digital media. In this paper, we present the 

basics of watermarking, different watermarking techniques 

and comparison of the techniques. These techniques are 

compared with the performance parameters without attacks 

and with attacks. The performance parameters are PSNR 

and NC. Digital watermark should be Imperceptible and 

Robust. 

Key words: Video watermarking, performance parameter 

and Attacks on Video Watermarking          

I. INTRODUCTION 

The dispersion of the multimedia data is extremely 

impressed by the worldwide web, cyberspace and network 

speed. With the recent progress of the internet services and 

various storage technologies, high quality digital data can be 

copied multiple times without any fidelity loss which 

tempted users to open their own duplicated copies on-line. 

Security techniques that are based on cryptography only 

provide assurances for data confidentiality, authenticity and 

integrity for data transmission throughout the public channel 

such as transmission through an exposed web. Nevertheless, 

such techniques do not offer security against unauthorized 

copying or transmitting of illegal stuff. This leads to the 

need for digital watermarking technologies, providing 

detection for copyright materials. The protection and 

enforcement of illegal property rights for digital media has 

become an important issue. Essentially a digital 

watermarking is that technology that provides and ensures 

security, copyright marks and other data, such as origin, 

ownership and destination within the digital images, video, 

sound, and other multimedia objects. 

 Watermarking is used for the following reasons, 

proof of ownership, copying prevention, broadcast 

monitoring, authentication and data hiding. The digital 

watermarking technology has many applications in 

protection, certification and distribution, anti-counterfeit of 

digital media and label for user data. It has become a really 

important study area in information hiding. In earlier days 

watermarks were used as a trademark or logo for indicating 

the possession of a specific product. For example, the logo 

of the animation company can be embedded in the video 

developed by that company; the name of the persons who 

took a photograph can be watermarked in the photograph. 

We can see the watermarks in currencies, paper and postage 

stamps in order to prevent fraud and forgery.   

 

 A complete digital watermarking system should 

include three basic parts: watermark generation, watermark 

embedding and watermark extraction or detection. The 

watermark embedding algorithm uses symmetric key or 

public key to create the watermark information embed into 

the original carrier signal to take the concealed carrier. 

Watermark detection/extraction algorithm using the 

corresponding key vector from the hidden watermark is 

found or recovered without the key. The attacker is very 

difficult to find and modify the hidden watermark vector. 

Block diagram of watermark embedding and extraction is 

shown in figure 1. 

 
Fig. 1: The Process of Video Watermarking Embedded and 

Extracted 

II. REQUIREMENT OF DIGITAL WATERMARKING 

There are many main requirements of digital watermarking. 

They are imperceptibility, robustness and capacity. 

A. Imperceptibility:  

One of the main requirements for an effective watermarking 

technique is the high level of fidelity. The digital watermark 

should not affect the quality of the original image after it is 

watermarked. 

B. Robustness:  

Robustness are defined as the ability to find the watermark 

after common signal processing operations. A robust 

watermarking techniques in which is resilient to any 

malicious attacks such as removal of the watermark by 

signal processing techniques, dropping of frames etc. 

C. Capacity:  

Capacity is defined as the maximum size in terms of the 

number of allowable bets for the embedded watermark. 

D.  Security:  

Watermarking security implies that the watermark should be 

difficult to remove or alter without damaging the host 

image. 
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III. CHARACTERISTICS OF VIDEO WATERMARKING 

A. High Real Time:  

In video watermarking video signal has more the amount of 

data than the image does. So more time is used for 

watermark embedding/extracting process. 

B. Random Detection:  

Random detection means the watermark is detected in any 

position of the video rather than the position according to 

the video playback order to detect the watermark.. 

C. Better Robustness:  

Better robustness of the video watermarking are defining as 

it should be resisted almost kind of processing attacks. 

D. Blind Detection Scheme:   

Non-blind technique requires original signal for extraction, 

but it is inconvenient to use the original data, because of the 

huge video data. The blind detection does not need the 

original host image. 

  

IV. ATTACKS OF VIDEO WATERMARKING 

A. Frame dropping:  

Frame dropping means frames are dropped from the 

watermark video sequences. If more number of frame 

sequences are dropped the quality of the watermarked video 

will degrade. 

B. Frame Swpping:  

Frame swapping means taking two random frames from the 

video and swap them or change the order of the frame 

randomly within the watermarked video sequences.  

C. Frame averaging:  

If the frames are watermarked with some information, the 

watermark videos are not subject to the risk of watermark 

estimation by frame averaging but if we use different 

watermark the quality of the watermarked will degrade.  

 

V. WATERMARKING TECHNIQUE 

The watermarking techniques, mainly classified into two 

domains which are spatial domain and transformed domain. 

1) Spatial Domain:  

In spatial domain techniques the watermark could be simply 

inserted into the host image by changing the gray level of 

some pixels in the host image. It has the advantages of low 

complexity and easy to implement, but it is less robust 

against many signal processing attacks. 

2) Frequency Domain:  

Compared to spatial domain methods, frequency domain 

methods are widely applied. The watermark is embedded by 

modifying the frequency domain coefficient. The most 

commonly used transforms are discrete cosine transform 

(DCT), discrete wavelet transforms (DWT) and Discrete 

Fourier transform (DFT). The reason for the watermarking 

in frequency domain is that the characteristics of the human 

visual system are better than spatial domain. 

A. Discrete Cosine Transform:  

DCT represent the data in terms of the frequency space 

rather than an amplitude space. DCT based watermarking 

techniques can be classified into global DCT watermarking 

and block DCT watermarking. They are generally robust 

against image processing operations like low pass filtering, 

brightness, contrast adjustment and blurring. However, they 

are weak against geometric attacks like rotation, scaling and 

cropping. 

B. Discrete Wavelet Transforms:  

Wavelet transform is another promising domain for 

watermark embedding. DWT is a multi resolution 

decomposition of the image. When DWT is applied to the 

image it separates the image into four different components 

which are lower resolution approximations (LL), horizontal 

(HL), vertical (LH) and diagonal (HH). DWT is much 

preferred because it provides both simultaneously spatial 

localization and frequency domain. DWT is understanding 

the Human Visual System (HVS) more closely. 

C. Discrete Fourier Transforms:  

DFT is robust against geometrical attacks like rotation, 

scaling, translation and cropping. But complex 

implementation and cost of computing may be higher. 

D. Singular Value Decomposition:  

SVD is a numerical technique. The main properties of the 

SVD from the view point of image processing application 

are: the singular values of an image have very good stability 

and singular values represent intrinsic algebraic image 

properties. The SVD of an N*N matrix A defined as 

SVD (A) = U*S*V
T 

3) DWT-DCT:  

Digital watermarking algorithms which are found along with 

the DWT have been widely known to be more dominant 

than others. DWT has been more frequently used due to its 

time-frequency decomposition characteristics. In order to 

further improve DWT is hybrid with the DCT. 

4) DWT-SVD:  

The algorithm is established on two powerful transform 

domain techniques such as DWT and SVD. An algorithm 

based on DWT has been more efficient. Recently the 

singular value decomposition transform has also been 

suggested as a valuable platform for efficient 

implementation of digital watermarking algorithms. 

VI. PROPOSED IMPLEMENTATION 

In proposing  implementation, we have carried out, hybrid 

approach of DWT,  DCT and SVD whereby we take the 

advantages of all three techniques. First DWT is applied and 

select the sub band. Then DCT is applied to the selected sub 

band and get the matrix.  After that SVD is applied in that 

matrix. In SVD singular value is modified by the singular 

value of the watermark. Inverse SVD, DCT and DWT are 

performed to get the watermarked image. 
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A. DWT-DCT-SVD Watermark Embedding Process: 

 
  Fig. 2: DWT-DCT-SVD Video Watermark Embedding 

Process 

B. DWT-DCT-SVD Watermark Extracting Process: 

 

       Fig. 3: DWT-DCT-SVD Video Watermark Extracting 

Process 

VII. PERFORMANCE ANALYSIS PARAMETERS 

To evaluate the performance parameter of the watermarked 

images there are some quality measures such as PSNR, SNR 

and NC.   

Imperceptibility: Imperceptibility means that the quality of 

the host image should not be destroyed by the presence of 

the watermark. As a measure of the quality of a 

watermarked image, the peak signal to noise ratio is 

typically used.   

                           (7.1 

The MSE is defined as the average squared difference 

between a reference image and a distorted image. 

         ∑ ∑ (             )
  

   
 
      (7.2) 

 Higher value of PSNR indicates lower degradation 

of image. Higher values of the PSNR of watermarking 

techniques are more robust to different watermarking 

techniques. 

Robustness: Robustness is a measure of the immunity of the 

watermark against attempt to remove or degrade it, 

intentionally or unintentionally. Measure the similarity 

between the original watermark and watermark extracted 

from the image using Normalize Cross Correlation. 

    
∑ ∑                 

√∑ ∑           √∑ ∑            
                               (7.3) 

VIII. RESULTS 

To implement this algorithm we have use one video and 

LEENA image for the watermark.  The size of the 

watermark image is 256 x 256. In this algorithm watermark 

image is embedded in the Video. 

 

Fig. 4: Results of DWT-DCT-SVD watermarking 

Techniques. (a) Original video frame (b) Watermark Image 

(c)  Watermarked Video frame 

 Table 1 and Table 2 show the comparison of the 

different video watermarking techniques. All these 

techniques compare with each other without attacks and 

after applying the attacks. 

 DWT 
DWT-

SVD 

DWT-

DCT 

DWT-

DCT-SVD 

 PSNR PSNR PSNR PSNR 

Without 

noise 
55.9019 48.3328 42.0636 61.4223 

Gaussian 

noise 
15.4936 15.4833 15.4756 15.4834 

Salt & 

Pepper 
22.0040 22.0054 22.0342 22.0056 

Speckle 

 
24.1722 24.1702 24.1718 24.1707 

Rotation 

 
8.3182 8.3159 8.7222 8.3159 

Cropping 15.9169 15.9100 15.9114 15.9110 
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Blurring 

 
31.5654 31.5965 31.5964 31.5964 

Sharpening 

 
32.9331 32.9160 32.9393 32.9379 

Table 1: Comparison of Techniques with PSNR Values 

 DWT 
DWT-

SVD 

DWT-

DCT 

DWT-DCT-

SVD 

 NC NC NC NC 

Without 

noise 
1 0.9996 0.9997 0.9997 

Gaussian 

noise 
1 0.9934 0.9997 0.9562 

Salt & 

Pepper 
1 0.9976 0.9997 0.9777 

Speckle 

 
1 0.9976 0.9997 0.9917 

Rotation 

 
1 0.9988 0.9997 0.9973 

Cropping 

 
1 0.9995 0.9997 0.9994 

Blurring 

 
1 0.9996 0.9997 0.9988 

Sharpening 

 
1 0.9996 0.9997 0.9990 

Table 2: Comparison of Techniques with NC Values 

IX. CONCLUSION 

Due to wide usage of internet, digital watermarking is an 

emerging technology in a field of signal processing. Digital 

watermarking has different types according to use of 

watermark. In this paper mainly two techniques; spatial 

domain techniques and Transform domain techniques are 

used. Spatial domain techniques are easy to implement. But 

the spatial domain technique is less robust against the 

different types of attacks. So widely transform domain 

techniques are used. In this paper, we compare hybrid 

implementation with other three techniques like DWT, 

DWT-SVD and DWT-DCT. This all techniques compare in 

terms of Imperceptibility and Robustness. DWT-DCT-SVD 

gives high PSNR value. We observed that DWT-DCT-SVD 

gives high Imperceptibility. 
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