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Abstract— With the increase in the internet facility to the 

common people the chance of digital data sharing with 

piracy has been increase. This cause great affect on the 

digital media provider company as passing and translating 

data is very easy. So protect the originality of the data one 

has to put some watermark in the digital data so it act as 

the boon. Now a days different watermarking techniques is 

present having different limitation and benefits. So this 

paper focus on the study of variety of functionality of the 

watermarking techniques. Major drawbacks which 

embedding or extraction method of watermarking  need to 

take care for protecting from the attacks need to take care. 

Specify the various features and there requirement for the 

same.  

Index Terms: Image segmentation , Digital Watermarking. 

I INTRODUCTION 

Watermarking is a type of information hiding which is used 

to hide proprietary information in digital media Such as 

photographs, digital music or videos. This  facility with 

which digital content can be exchanged over the Internet has 

created copyright infringement issues. This Copyrighted 

material can be easily exchanged over peer-to-peer networks, 

and this has caused major concerns to those content 

providers who produce these digital contents. The major 

point of digital watermarking is to find the balance among 

the aspects such as robustness to various invisibility , attacks, 

and  Security.  The invisibleness of watermarking method is 

based on the intensity of embedding watermark. To achieve 

Better invisibleness for less intensity watermark. So we must 

select the optimal intensity  to embed watermark. In general 

there is a some trade off  between  quality (invisibility of 

watermarking ) and the embedding strength (watermark 

robustness) .  To Increase robustness requires a stronger 

embedding, which is increase the visual degradation of the 

images. For a effective watermark, it should be satisfy the 

following features.  

A. Unobtrusive - The watermark should be perceptually 

invisible.  

B. Robustness - The watermark should be impossible to 

remove even if the algorithmic principle of the watermarking 

method is public. Of course, any watermark can be removed 

with sufficient knowledge of particular embedding process. 

The watermark should be robust against a wide range of 

attacks. In particular, the watermark should be robust to: 

1) In common signal processing : The watermark should be

retrievable even if common signal processing operations 

(such as digital-to-analog and analog-to-digital conversion, 

resembling, recompression and common signal 

enhancements to image contrast and color) are applied to the 

video sequence. 

2) In Common geometric distortions: The watermark should

be exempt from geometric image operations (such as 

rotation, cropping and scaling). 

3) Subterfuge attacks: Collusion and Forgery: The

watermark should be robust to collusion by multiple 

individuals who each possesses a differently watermarked 

copy of the same content combining their copies to destroy 

the watermark. Additionally, it should be impossible to 

combine the copies to create a new valid watermark. 

C. Unambiguous - The retrieved watermark should uniquely 

identify the copyright owner of the content, or in case of 

application of fingerprinting, the authorized recipient of the 

content. 

D. Loyalty - A watermark has a highly reliable, if the 

degradation it causes is very difficult to perceive for the 

viewer. 

E. Computational Cost - Embedding and extraction of 

watermark from the video both should be fairly fast and 

should have low computational complexity. 

II Digital Image Watermarking Classification 

 Types of watermarking which is based on different 

watermarks [3] are given below:  

A Survey on Different Techniques of Image 

Watermarking with Different Features 
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2.1 Visible watermarks : 

Visible watermark  is an extension of the concept of logos. 

Such watermarks are exercisable to images only. These logos 

are inlaid into the images but they are transparent. Such 

watermarks cannot be remove by cropping the center part of 

the images.  

2.2 Invisible watermark 

Invisible watermark is hidden in the content. It can be 

detected by an authorized body only. Such watermarks are 

used for content and author authentication and for detecting 

unauthorized copier body.  

2.3 Fragile watermark 

Fragile watermark are also known as tamper-proof 

watermarks. Similarly watermark are destroyed by data 

manipulation or in other words we can say  it is a watermarks 

designed to be destroyed by any form of copying or encoding 

other than a bit-for-bit digital copy. A copy has been made 

that indicate the Absence of watermark. 

types of watermarking method 

III. Feature for Watermarking

Different features for object detection: - as Image is 

collection or sequence of pixel and each pixel is treat as 

single value which is a kind cell in a matrices. In order to 

identify an object in that image some features need to be 

maintained as different object have different feature to 

identify them which are explain as follows: 

1. Colure feature: Image is a matrix of light intensity values,

these intensity values represent different kind of colures. so 

to an  identify an object colure is an important feature, one 

important property of this feature is low computation cost .  

The desired object has its own colure which can be store in a 

matrix and compare it with different block of an image to 

detect an object .with the help of Gaussian mixture model 

and colure feature   one can easily identify object frame the 

back ground of different sequential frame of a video. 

Different Image files available in different color formats like 

images have different colure format ranging from RGB 

which stand for red, green, and blue. This is a three 

dimensional representation of a single image  in which two 

dimensional three matrix is present for each color of red, 

green and blue. In order to make intensity calculation for 

each pixel gray format is use, which is a two dimension 

values range from 0 to 255. In case of binary format which is 

a black and white color matrix whose values are only 0 or 1. 

With the help of this color feature face has been detected 

efficiently in [8].  

Fig Represent the HSV (Hue Saturation value) format of an 

image. 

Edge Feature: As image is a collection of intensity values, 

and with the sudden change in the values of an image one 

important feature arises as the Edge. This feature is use for 

different type of image object detection such as building on a 

scene, roads, etc [5]. There are many algorithm has been 

developed to effectively point out all the images of the image 

or frames which are Sober, pewit, canny, etc. out of these 

algorithms canny edge detection is one of the best algorithm 
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to find all possible boundaries of an images, this is shown in 

fig. 

Fig. Represent Edge feature of an image. 

Texture Feature: Texture is a degree of intensity difference 

of a surface which enumerates properties such as regularity 

and smoothness. Compared to color space model, texture 

requires a processing step. The texture features on the basis 

of color are less sensitive to illumination changes as same as 

to edge features. 

Fig represents the corner feature of an image with green 

point. 

Corner Feature: In order to stabilize the video frames in case 

of moving camera it require the difference between the two 

frames which are point out by the corner feature in the image 

or frame. So by finding the corner position of the two frames 

one can detect resize the window in original view.  This 

feature is also use to find the angles as well as the distance 

between the object of the two different frames. As they 

represent point in the image so it is use to track the target 

object. 

DWT (Discrete Wavelet Transform): 

Fig DWT of lena image from [5] 

LL: The upper left quadrant consists of all coefficients, 

which were filtered by the analysis low pass filter along the 

rows and then filtered along the corresponding columns with 

the analysis low pass filter again. This sub block is denoted 

by LL and represents the approximated version of the 

original at half the resolution. 

PCA : (Principal component Analysis) 

HL/LH: The lower left and the upper right blocks were 

filtered along the rows and columns with low and high pass 

filter   alternatively. Mostly the LH block contains vertical 

edges,. In contrast, the HL block shows horizontal edges 

very clearly.  
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HH: The lower right quadrant was derived analogously to the 

upper left quadrant but with the use of the analysis high pass 

filter which belongs to the given wavelet. We can illustrate 

this block as the area, where the edges of the original image 

can be found in diagonal direction. 

IV. Watermarking Architecture

4.1 Embedding 

First is embedding Algorithm here the watermark is 

embedded on the original content which may be image, 

video, etc and watermark is any data or image, some time 

key is required for embedding.  

Fig.1. Embedding of watermark 

Other step is the Extraction of watermark from the received 

data, now if the receiver extract water mark and that is same 

as the original one then received data is authentic otherwise 

it is unauthentic. 

Fig.2 Extraction process. 

V. Watermarking Techniques 

There are mainly two techniques for watermarking  such as 

Spatial Domain – This domain focuses on modifying the 

pixels of one or two randomly selected subsets of images. It 

directly loads the raw data into the image pixels.  

Some of its main algorithms are: 

Least Significant Bit (LSB): Old technique embeds the 

watermark in the LSB of pixels. This technique is easy to 

implement and does not generate serious distortion to the 

image; however, it is not very robust against attacks. The 

embedding of the watermark is performed choosing a subset 

of image pixels and substituting the least significant bit of 

each of the chosen pixels with watermark bits. The 

watermark may be spread throughout the image or may be in 

the select locations of the image. But these primitive 

techniques are vulnerable to attacks and the watermark can 

be easily destroyed. Such an approach is very sensitive to 

noise and common signal processing and cannot be used in 

practical applications. 

SSM Modulation Based Technique: Spread-spectrum 

techniques, in which energy generated at one or more 

discrete frequencies is expressly spread or distributed in 

time. SSM based watermarking algorithms embed 

information by linearly combining the host image with a 

small pseudo noise signal which is modulated by the 

embedded watermark. 

Texture mapping coding Method: This is very essential to 

those images which have some texture part in images, and 

this method hides the watermark in the texture part of the 

images. This algorithm is only suitable for those areas with 

large number of arbitrary texture images (disadvantage) [1], 

and automatically cannot be done. This method hides data 

within the continuous random texture patterns of a image or 

picture.  

Patchwork Algorithm: Patchwork is a data hiding Technique 

which is developed by Bender et alii and published on IBM 

Systems Journal, 1996[11]. that  is based on a 

pseudorandom, statistical model. Patchwork imperceptibly 

inserts a watermark with a particular statistic using a 

Gaussian distribution. A pseudo randomly selection of two 

patches is carried out where the first one is A and the  

another is B. Patch A image data is brightened where as that 

of patch B is darkened (for purposes of this illustration this is 

magnified).  

The following steps are involved in the Patchwork algorithm: 
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• Produce a pseudo-random bit stream to select pairs of

pixels from the cover data. 

• Assume „d‟ be the difference between the two pixels for

each pair. 

• Encode a bit of information into the pair. Let d < 0

represent 0 and d > 0represent Given that the pixels are not 

ordered correctly, swap them. 

•In the incident that d is greater than a predefined threshold

or if is equal to zero , ignore the pair and go on to next pair. 

Patchwork being statistical methods uses redundant pattern 

encoding to insert message within the  image. 

Frequency Domain – This technique is also called transform 

domain. Values of certain frequencies are altered from their 

original. There are most several general used transform 

domain methods, such as  Discrete cosine transforms (DCT): 

DCT based watermarking techniques are more robust 

compared to simple spatial domain watermarking techniques. 

This algorithm is robust against simple image processing 

operations like low pass filtering (LPF), blurring, contrast 

and brightness adjustment etc. On the other hand, they are 

difficult to apply and are computationally more costly. At the 

same time they are weak against geometric attacks like as 

scaling, cropping rotation, etc. there are  following Steps in 

DCT Block Based Watermarking Algorithm 

1) Section the image into non-overlapping blocks of 8x8

2) Each of these blocks apply forward DCT

3) Apply some block selection criteria (e.g. HVS)

4) Apply coefficient selection criteria (e.g. highest)

5) Apply watermark by modify the selected coefficients.

6) On each block apply inverse DCT transform

Discrete wavelet transforms (DWT): Wavelet Transform is a 

modern technique frequently used in digital image 

processing, compression, watermarking, face recognition etc. 

The transforms are based on small waves, called as wavelet, 

of changeable frequency and limited interval. The wavelet 

transformation decomposes the image into three spatial 

directions are, that is vertical, horizontal and diagonal. Thus 

wavelets reflect the anisotropic properties of HVS more 

precisely. Magnitude of DWT coefficients are larger in the 

lowest bands (LL) at each level of decomposition and are 

smaller for other bands (HH, LH, and HL). 

Advantages of DWT over DCT: Wavelet transform 

understands the HVS more closely than the DCT. Wavelet 

coded image is a multi-resolution description of image. 

therefore an image can be shown at different levels of 

resolution and can be sequentially processed from low 

resolution to high resolution.  

Disadvantages of DWT over DCT: Computational difficulty 

of DWT is more compared to DCT'. As Feig (1990) pointed 

out it only takes 54 multiplications to compute DCT for a 

block of 8x8, nothing like wavelet calculation depends upon 

the length of the filter used, which is at least one 

multiplication for each coefficient. 

Discrete Fourier transform (DFT): Transforms a continuous 

function into its frequency components. It has robustness 

against geometric attacks like scaling, cropping rotation, , 

translation etc. and translation invariance shows in  DFT. 

Spatial shifts in the image affects the phase representation of 

the image but not the magnitude representation or a circular 

shifts in the spatial domain don't affect the magnitude of the 

Fourier transform. 

Advantages of DFT over DWT and DCT: DFT is rotation, 

scaling and translation (RST) invariant. Therefore it can be 

used to recover from geometric distortions, while the spatial 

domain, DCT and the DWT are not RST invariant and hence 

it is difficult to overcome from geometric distortions. 

Factors Spatial domain 
Frequency 

domain 

Computation Cost Low High 

Robustness Fragile More Robust 

Perceptual 

quality 
High control Low control 

Computational 

Complexity 
Low High 

Computational 

Time 
Less More 

Capacity High Low 
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VI. APPLICATIONS

Some common applications are: 

A. Broadcast Monitoring: This type of monitoring is used to 

confirm the content that is supposed to be transmitted [1], 

[3], [8]. As an example, commercial advertisements could be 

monitored through their watermarks to confirm timing and 

count. 

B. Owner Identification: The visual mark is a conventional 

form of intellectual ownership verification. But, nowadays, 

this is easily overcome by the use of software that modify 

images. An example is images with a copyright registration 

symbol c which have this mark removed by specific 

software. In this the invisible watermarks are used for 

avoiding the problem. 

C. Fingerprinting: A watermarked object which contains 

information about the owner permissions. Several 

fingerprints could be hosted in the same image since the 

object could belong to several users [3], [8]. 

D. Publication monitoring and copy control: The watermark 

contains owner data and specifies the corresponding amount 

of copies allowed. This presupposes a hardware and a 

software able to update the watermark at every use [3]. It 

also allows copy tracking of unauthorized distribution since 

owner data is recorded in the watermark. 

VII. CONCLUSION

In this study the existing watermarking techniques and their 

requirements are studied in detail. Based on human 

perception view, watermarking process is classified into two 

broad categories. Strength and weakness for all the 

watermarking techniques are identified and also listed. 

Generation of novel hybrid techniques is essential to meet 

out the listed limitations. 
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