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Abstract— Digital watermarking is used to hide the digital 

information inside a signal, which cannot be easily claimed 

by the third party.  It’s mostly used application is copyright 

protection of digital information. Digital video watermarking 

also allows information to be more redundantly and reliably 

embedded. This paper review different aspects and 

techniques of digital watermarking for protecting digital 

contents. In this paper, various existing digital watermarking 

techniques are discussed. 
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I. INTRODUCTION 

A watermark is information about origin, copy control etc. 

This information hides in multimedia content with taking 

care imperceptibly and robustness. The watermark is 

remove and insert as per requirement. Video watermarking 

is unlike from image watermarking, because secondary data 

are available here that allows information to be more 

redundantly and reliably embedded or insert. Digital video 

is a collection of consecutive still images. One of the 

present research areas is to save digital watermark inside the 

information so that ownership of the information cannot be 

detected by third party. In latest years, various digital 

watermarking techniques are proposed based on Discrete 

Cosine Transform (DCT), Discrete Wavelets Transform 

(DWT) and Discrete Fourier Transforms (DFT). [1] The 

watermark embedding scheme can either insert the 

watermark into the host signal or to a transformed version 

of the host signal. Transform domain watermarking is a 

scheme that is used to convert image frequency domain in 

such a way to modify the transform coefficient. This 

scheme is very useful for taking advantage of perceptual 

basis in the embedding process for designing watermark 

techniques. [2] 

II. ASPECTS OF VIDEO WATERMARKING 

Video sequencing is a collection of equally time spaced still 

images. Any image watermarking   technique can be 

embedded to watermark videos, but in reality video 

watermarking techniques needs to meet other challenges. 

A. Digital Watermarking 

A digital watermark is an undetectable, robust, secure 

message inserted directly into a document. Robustness 

means that the watermark cannot be separate or modified 

unless the document is change to the point of no value. The 

watermark is secure if third parties cannot separate or 

modify it. [3] It is an idea closely related to steganography, 

in that they both hide a message inside a digital signal. 

Watermarking tries to hide a message related to the actual 

content of the digital signal, [4] while in steganography the 

digital signal has no connection to the message, and it is 

merely used as a cover to hide its existence [5].  Fig 1 

shows the example of Image and Video Watermarking.  

 
Fig. 1: Image/Video Watermarking [3] 

B. Digital Image Watermarking Techniques 

Digital watermarking is used to hide the information inside 

a signal, which cannot be easily claimed by the third party. 

In latest years, various digital watermarking techniques are 

proposed based on Discrete Cosine Transform (DCT), 

Discrete Wavelets Transform (DWT) and Discrete Fourier 

Transforms (DFT). It concludes that we propose an 

algorithm for digital image watermarking technique based 

on singular value decomposition; both of the L and U 

components are explored for watermarking algorithm. This 

technique assigns to the watermark embedding algorithm 

and watermark extracting algorithm. The experimental 

results prove that the quality of the watermarked image is 

much batter and there is strong resistant against many 

geometrical attacks. [6] 

C. Digital Video Watermarking 

The watermark can be inserted either in image or in video 

the process of inserting watermark in video is called video 

watermarking. Generally by watermarking one is thrashing 

a message signal into a host signal, without any perceptual 

distortion of the host signal.[7] As the word “watermarking” 

indicates, the mark itself is “transparent” for the human 

understanding system. Usually, the host signal is a digital 

channel, like audio, video or images.  As we all know, the 

Human Visual System (HVS) is far from being exact and 

for images/video it is possible to change the pixel values 

without the watermark being perceptible.  Providing that a 

certain HVS threshold is not better, the changed 

(watermarked) image/video will be undistinguishable to the 

human eye compared with the original. [8] 

III. VIDEO WATERMARKING TECHNIQUES 

 
Fig. 2: Video Watermarking Techniques. 

Digital watermarking technique is the process of inserting 

noise-tolerant signal such as audio or image data in the 
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carrier signal. This technique gives a robust solution to the 

problem of knowledgeable property rights for online 

contents [1]. Existing video watermarking techniques are 

categorized into different parts as shown in Fig 2.  

A. Frequency Domain Watermarking 

Most of watermarking techniques the watermark will be 

inserted into the frequency domain instead of the spatial 

domain for the robustness of the watermarking mechanism. 

Discrete Cosine Transformation (DCT), Discrete Fourier 

Transformation (DFT) and Discrete Wavelet 

Transformation (DWT) are the three main categories of data 

transformation in this domain. 

1) DWT:  

Discrete Wavelet Transforms.  The DWT categorised an 

image into four parts namely a lower resolution 

approximation component (LL) as well as horizontal (HL), 

vertical (LH) and diagonal (HH) detail components [9]. The 

LL sub band is acquiring after low-pass filtering both the 

rows and columns and includes a rough description of the 

image. The HH sub-band is high-pass filtered in both way 

and have the high-frequency components on the diagonals. 

The HL and LH sub bands are the changed of low-pass 

filtering on one direction and high-pass filtering in the 

opposite direction [10]. Fig 3 shows the modal of DWT 

decomposition. 

 
Fig. 3: The modal of DWT decomposition [2] 

2) DCT 

Discrete Cosine Transform: Discrete Cosine Transform 

(DCT) is used for image similarity in frequency domain. 

Discrete Cosine Transform is stronger to several images 

processing technique like filtering, bluing brightness and 

opposite adjustment etc. [11] Discrete Cosine Transform 

(DCT) transforms is a real transform that transforms a series 

of real data points into its real spectrum and therefore a 

release the problem of redundancy. In Discrete Cosine 

Transform an image can be separate into three different 

frequency bands High frequency components block (FH), 

Middle frequency components block (FM) and Low 

frequency components block (FL). The watermark is 

inserted into the Middle frequency band (FM) 

3) DFT 

Discrete Fourier Transform: Discrete Fourier Transform 

(DFT) approach  first  choose  the  brightness of  the 

watermarked frame,  evaluates  its  full-frame  DFT taken  

the  magnitude  of  the  coefficients.  The watermark is 

collected of two alpha numerical strings. Only the first 

frame of every GOP is watermarked, which was collected of 

twelve frames, leaving the other ones uncollected. It is good 

robustness to the established image processing as linear/non-

linear filtering, sharpening, and JPEG compression and 

avoid to   geometric transformations   as   scaling, rotation 

and cropping. The  watermark  design  and  the  watermark  

insertion techniques do  not  involve  any  transforms. 

Simple techniques like addition or replacement are used for 

the mixture of watermark. [12] 

4) SVD 

Singular Value decomposition: It is a process of data 

diminution. SVD is applied to mid-level image processing, 

expressly to the area of image recognition and compression. 

Singular value decomposition is the optimal matrix 

decomposition in a least square sense that it packs the 

maximum signal energy into as few coefficients as possible 

.SVD is a constant and impressive method to split the 

system into a set of linearly dependent components, and 

own energy shared.[13] 

5) PCA 

Principle component analysis: In digital image processing 

field, PCA is considered as a linear transform technique to 

express most information about the image to principal 

components. PCA is a method of identifying structure in 

data, and defining the data in such a way so as to highlight 

their similarities and differences. [14] Once these structures 

in the data have been identified, the data can be compressed 

by reducing the number of dimensions, without much loss of 

information. It plots the data into a new coordinate system 

where the data with maximum variance are plotted together 

and is known as principal component. PCA transform is 

used to insert the watermark in each color channel of each 

frame of video. [15] The main advantage of this approach is 

that the same or multi-watermark can be inserted into the 

three color channels of the image in order to increase the 

robustness of the watermark. [16] 

B. Spatial Domain Watermarking 

The spatial domain watermarking techniques inserted the 

watermark by modifying the pixel values of the host 

image/video directly. Low computational simplicity and 

complexities are the main strengths of pixel domain 

methods.[17] Watermarking  in  spatial  domain  measured  

as  a  simplex and low complexity  method  and  usually  is  

done  in  the  luminance component  and  color  component. 

Different watermarking methods in the spatial domain are, 

least significant bit modification (LSB), Correlation based 

techniques. [18] 

IV. CONCLUSION 

In this research work it is found that the Discrete Fourier 

Transform (DFT), the Discrete Cosine Transform (DCT), 

and the Discrete Wavelet Transform (DWT), PCA and SVD 

methods that are previously used were all working in 

frequency domain and lesser amount of data could be 

hidden in these techniques. These techniques could not be 

used to embed the video watermark are not efficient in 

finding the interest point i.e. where to embed the watermark 

and these methods are also not so stable. 
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