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Abstract; The Digital watermarking is a technique being 

developed to certify and assist data authentication, security 

and copyright protection of digital media. The process of 

embedding and extraction of the watermark is done in 

spatial domain, and it is check for different noise attacks 

like salt and pepper. This paper include the detail study 

watermarking definition, concept and the main 

contributions in this field such as categories of 

watermarking process that tell which watermarking 

technique should be used. It starts with overview, 

classification, techniques, application of watermarking and 

a comparative analysis of some major watermarking 

techniques. In the survey our prime concern is image only 

using n-level with spatial density. 
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I. INTRODUCTION 

Digital watermarking is the process of discreetly and strongly 

inserting information, called a watermark, in media signals to 

provide some form of added-value; applications include 

broadcast monitoring, signal tagging, and copy control. The 

embedding process includes invisibly altering a cover media 
signal using a secret key and the watermark to create a 

merged watermarked signal. The modifications are 

completed such that reliable (i.e., robust) extraction of the 

embedded watermark using the secret key is conceivable 

even under a “reasonable” level of distortion functional to the 

watermarked signal. These distortions, whether intentional or 

incidental, are known as attacks.  

 

As the research area of digital watermarking develops, one 

can understand selected overall tendencies in its 

development. There was initial work in the use of simple 
digital signal processing (DSP) approaches for data hiding. 

Robustness-enhancing strategies were working using 

intuition on human perception and basic communications. 

However, as the area has full-grown, some theory is 

emerging. These framework goals to merge much of the past 

work and found technical visions for future algorithms. The 

new mathematical language for describing watermarking 

borrows tools from statistical communications and 

information theory. The resolution of this paper is to review 

some recent work in the area of watermarking theory. Our 

main objectives are: 

 1. To provide perspective regarding the role of 
communication and information theories in digital 

watermarking, and  

2. To highlight some of the trends in the area.  

 

II. CLASSIFICATION 

One of the foremost classification structures of watermarking 

techniques. From this classification, there are two types of 

watermarks, the visible ones, like different logos either on 

paper or on a TV screen and the most significant one, the 

invisible or transparent watermarks, which cannot be 

perceived by the human sensory system. An unseen 

watermark can be either robust or fragile. The use of a fragile 

watermark is important when one needs to principle if the 

secure media was interfered with or not. The type of 
watermark is especially intended to be as fragile as possible, 

so uniform the least modification of the noticeable media 

will destroy it, demonstrating that someone tampered with 

the media in question. This type of watermark is like a CRC 

(cyclic redundancy code). On the other hand, robust 

watermarking is calculated to provide proof of possession of 

the television in question. Recently, it is used as one of the 

means of Digital Right Management. 

 

III. APPLICATION 

The increasing amount of research on watermarking over the 

past decade has been mainly focused by its important 
applications in digital copyrights management and 

protection. One of the first applications for watermarking 

was transmission monitoring. It is often fatefully important 

that we are able to track when an exact video is being 

broadcast by a TV station. This is significant to presenting 

agencies that want to confirm that their commercials are 

receiving the air time they paid for. Watermarking can be 

used for this purpose. Information used to classify individual 

videos could be embedded in the videos themselves using 

watermarking, making broadcast monitoring easier. Another 

very important application is owner identification. Being 
able to identify the owner of a specific digital work of art, 

such as a video or image can be quite difficult. Nevertheless, 

it is a very important task, especially in cases related to 

copyright infringement. So, instead of including copyright 

notices with every image or song, we could use 

watermarking to embed the copyright in the image or the 

song itself. 

 

IV. TECHNIQUE 

The basic or simple indication of discrete wavelet transform 

(DWT) in image process is to multi-differentiated 

decompose the image into sub-image of different spatial 
domain and self-governing frequency district. Then 

transform the coefficient of sub-image. Afterward the 

original image has been DWT transformed, it is decomposed 
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into 4 frequency districts which is one low-frequency 

district(LL) and three high-frequency districts(LH,HL,HH) 

[4]. If the information of low-frequency district is DWT 

transformed, the sub-level frequency district information will 
be obtained [1]. A two-dimensional image after three-times 

DWT decomposed can be shown as Fig.1. Where, L 

represents low-pass filter, H represents high-pass filter. An 

original image can be decomposed of frequency districts of 

HL1, LH1, HH1. The low-frequency district information also 

can be decomposed into sub-level frequency district 

information of LL2, HL2, LH2 and HH2[3]. By doing this 

the original image can be decomposed for n level wavelet 

transformation. The information of low frequency district is a 

image close to the original image. Most signal information 

original image is in this frequency district. The frequency 

districts of LH, HL and HH respectively represents the level 
detail, the upright detail and the diagonal detail of the 

original image [7]. 

 
Figure 1.DWT Decomposed 

According to the character of HVS, human eyes is sensitive 

to the change of smooth district of image, but not sensitive to 

the tiny change of edge, profile and streak. Therefore, it’s 

hard to conscious that putting the watermarking signal into 

the big amplitude coefficient of high-frequency band of the 

image DWT transformed. Then it can carry more 

watermarking signal and has good concealing effect [2]. 

 

V. SPATIAL DENSITY 

The straightforward problem of spatial domain method is that 
it could not fight the simple noisy attack. The biggest 

advantage of this method is that the embedding & extracting 

process is simple & another one is that we can attain high 

level of imperceptibility which we cannot achieve in wavelet 

domain. So as a solution purpose if we add one step after 

extraction process which is the estimator then we could get 

the better result at the output side. So for that in our approach 

we have applied salt & papper to remove the effect of 

different noises at the extraction part. The basic flow of our 

algorithm has shown in below figure2, in which we have 

shown the basic method of watermarking & after that the 

block shown is based on estimator method. 

 
Figure 2: Basic flow of method 

Essentially estimator estimates the data & fit a line which 

efficiently rejects the outlier & makes the system robust 

against outlier. In our case the outlier is noise so that if we 

relate estimator after extraction process then it estimations 
the noise pixels & efficiently rejects it. As a result the 

perceptual quality of watermark becomes better. After 

applying estimator we have evaluated our scheme using 

different quality attributes. We have also compared these 

results with the result of simple spatial embedding method. 

 

VI. SALT & PEPPER 

The normalized correlation coefficient (NC) is used to ration 

the similarity between the cover image and the watermarked 

image. Peak Signal-to-Noise Ratio (PSNR) is used to 

measure the imperceptibility of the watermarked image. The 

robustness of the watermarked image is verified by attacks 
such as JPEG compression, cropping, median filtering, salt 

& pepper noise attack, and rotation. The robustness of the 

watermarked image is tested by attacks such as JPEG 

compression, cropping, median filtering, noise attack, and 

rotation. Salt & pepper 

 

A. Literature survey 

Wang et al. [10] adopt a key dependent wavelet transform. 

To take the advantage of localization and multi-resolution 

property of the wavelet transform, Wang and Lin [11] 

proposed wavelet tree based watermarking algorithm. In this 
approach, the host image is transformed into wavelet 

coefficients using a discrete-time wavelet transform 

(DTWT). The watermark is embedded in the wavelet 

coefficients which are grouped into super trees. Each 

watermark bit is embedded using two super trees. Depending 

on the value of the watermark bit, one of the super trees is 

quantized with respect to a quantization index in such a way 

that the two super trees exhibit a large enough statistical 

difference, which can be extracted for obtaining decision. 

Tao et al. [12] proposes a discrete-wavelet transform based 

multiple watermarking algorithms. In this approach, two 
important tools encryption and watermarking can be used to 

prevent unauthorized consumption and duplication. The 

watermark is embedded into LL and HH subbands to 

improve the robustness. 

Luo et al. [13] introduced an integer wavelet based 

watermarking techniques to protect the copyright technique 

to enhance the security. This technique is useful for digital 

watermarking in DEM (digital elevation mode) data, which 

effectively protects the copyright of DEM data and avoids 

the unauthorized user. 

Yuan et al. [6] proposed an integer wavelet based multiple 

logo watermarking scheme. The watermark is permutated 
using Arnold transform and is embedded by modifying the 

coefficients of the HH and LL sub bands. In this approach, 

an integer wavelet based multiple logo-watermarking 

schemes for copyright protection of digital image is 

presented. 

Lin et al. [5] put forward a DWT based blind watermarking 

scheme by scrambling the watermark using chaos sequence. 

In addition, watermarking in DWT domain has drawn 
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extensive attention for its good time-frequency features and 

its accurate matching of the human visual system (HVS). 

 

VII. DISCUSSION 
In this segment we discuss about the different-different 

techniques which related to our concept. Most methods 

measured are applied to image watermarking for proof-of-

concept. However, it is indeterminate how well the molds 

and models hold up for more diverse multimedia, or how 

well the algorithms scale for image watermarking. One 

potential avenue currently being investigated by the authors 

is application of space-time coding for multimedia and image 

watermarking. Space-time coding deals with combining both 

spatial and temporal variety in traditional communication 

systems to improve the robustness of the watermark. 

 
A. Fragile Watermarking  

A fragile watermark can be cracked easily. This stuff is 

useful to identify whether a multimedia is modified or not. 

By moderating fragile watermark into multimedia, the 

validity of multimedia can be authenticated. Any 

modification on the multimedia will brand the corresponding 

embedded fragile watermark destroyed. By examining a 

fragile watermark, the position where the modification 

happened can be identified easily. 

 

B. Quantization-based Fragile Watermark  
In this technique by investigative the destroyed fragile 

watermark, the position where malicious modification 

occurred could be identified. This technique classifies the 

type of related distortion as JPEG compression, if the ratio of 

the number of destroyed watermark over the number of all 

watermark decrease from high resolution to low resolution in 

wavelet transform. 

 

VIII. CONCLUSION 

In this paper we have obtainable various features for digital 

watermarking like overview, techniques and applications. 
Separately from it a short-term and comparative analysis of 

watermarking techniques is presented with their advantages 

and disadvantages which can help the new researchers in 

related areas. We also strained to classify the digital 

watermarking in all the known aspects like robustness, host 

signal, perceptivity, purpose, watermark type, domain, 

detecting. In this paper we tried to give the complete 

information about the digital watermarking which will help 

the new researchers to get the maximum knowledge in this 

domain. 
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