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Abstract— Watermarking is technique of inserting secret 

information on digital image enabling ownership, identity, 

Copyright protection. The main properties of a good image 

watermarking are imperceptibility, robustness and security. 

Image Processing is a field that continues to grow, with new 

applications being developed at an ever increasing rate. In 

this paper we have studied watermarking insertion in specific 

domain, i.e. spatial domain and transform domain. Spatial 

domain embedding of the watermark is an uncomplicated 

method. The transform domain (frequency domain) carries 

the embedding of the watermark by modulating the scale of 

the coefficients of the image in the desired transform domain, 

for illustration: discrete cosine transforms (DCT), discrete 

wavelet transforms (DWT), and singular value 

decomposition (SVD). The positives of a transform domain 

are its capacity. 

Key words: Watermarking, SVD, DWT, Robustness, PSNR, 

NCC 

I. INTRODUCTION 

Digital image processing is a rapdaily developing area with 

various raising application in computer science and 

engineering. It is very essential area for the research work 

because its techniques are used in almost all kinds of tasks 

like human computer interface, medical, visualization, image 

enhancement, Law enforcement, artistic effects, image 

restoration and digital watermarking for security purpose. 

The digital communication tools, like internet 

technology confronts different difficulties related to the 

privacy and defense of the data. Security techniques are 

required because of illegal access of data without permission. 

Therefore, it is necessary to protect data in the internet 

technology. For providing the protection of digital data 

mixture of techniques are used like steganography, 

encryption, decryption, cryptography and digital 

watermarking. The digital watermarking is a function of the 

digital image processing. 

In recent year, extensive development of multimedia 

and internet, digital images are exchanging via internet. 

Protection of digital multimedia content has become an 

increasingly significant issue for content owners and service 

providers. Digital watermarking is used for information 

hiding and makes the data content more secure. Digital 

watermarking is a technique of inserting surreptitious 

information on digital image enabling ownership, identity, 

Copyright protection. The digital watermarking is a process 

which information hiding. There are a choice of algorithms 

for hiding the information in the form of digital contents like 

image, text, Audio and video. Fundamentally digital 

watermarking is a method for embedding some surreptitious 

information and additional information in cover image which 

can later be extracted for various purposes like authentication, 

owner identification, content protection and copyright 

protection etc.  

In watermarking processes, which includes 

embedding data into a multimedia element can be 

implemented in spatial domain, frequency domain and hybrid 

domain. LSB technique is used in spatial domain. The 

transform (frequency) domain watermarking is commonly 

used because it is robust to compression technique and direct 

watermark in embedding of compressed bit stream. The 

transform domain techniques include Discrete Wavelet 

Transform, Discrete Fourier Transform, Discrete Cosine 

Transform and Singular valued decomposition. 

A. Digital Watermarking Life Cycle 

In this paper present life cycle of digital watermarking which 

show in fig1. The watermarking technique consists of three 

steps: 

1) Embedding 

A technique accepts the host and the data to be embedded, 

and create a watermarking signal. Then, the watermarked 

digital signal is transmitted to another character or stored. 

2) Attack 

Unofficial person try to make modifications.  

 
Fig. 1: Attack 

3) Extraction 

Extraction is an algorithm which is functional to the attacked 

signal to attempt to extract the watermark from it. If the signal 

was original during transmission, then the watermark still is 

current and it may be extracted. 

B. Characteristics of Digital Watermarking 

 Imperceptibility: Watermark should not be visible to the 

viewer nor should be corrupt the quality of watermark 

content. Watermark should be invisible over all image 

types as well as local image characteristics. 

 Robustness: the embedded watermarks should not be 

transforming and eliminated by unauthorized distributors 

using processing methods like compression, filtering, 

quantization, cropping etc. 

 Security: The watermarking procedure should be uses 

some private key or encryption with keys.  

 Adjustability: the techniques should be tune able to 

different degrees of robustness, quality and embedding 

capacities to be appropriate for varied applications. 

C. Applications of Digital Image Watermarking  

There are applications of image watermarking.  
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 Copyright Protection: when a new work is submitted, 

copyright information can be inserted as a watermark. In 

case of issue of ownership, this watermark can provide 

confirmation. 

 Broadcast Monitoring: This application is used to 

monitor unauthorized broadcast station. It can make sure 

whether the content is really broadcasted or not. 

 Tamper Detection: Delicate watermarks are used for 

tamper detection. If the watermark is split or degraded, it 

show presence of tampering and hence digital content 

cannot be trusted. 

 Integrity verification and Authentication: Content 

authentication is able to detect any change in digital 

content. This can be achieved through the use of fragile 

or semi fragile watermark which has low robustness to 

modification in an image.  

 Fingerprinting: Fingerprints are unrepeatable to the 

owner of digital content and used to tell when illegal 

copy appeared. 

 Content Description: This watermark can contain some 

detailed information of the host image such as labeling 

and captioning. For this kind of application, capacity of 

watermark should be relatively large and there is no strict 

requirement of robustness. 

 Covert communication: It includes exchange of 

messages secretly embedded within images. In this case, 

the main requirement is that hidden data should not raise 

any suspicion that a secret message is being 

communication. 

II. LITERATURE SURVEY 

R. Surya Prakasa Rao et al, 2016 [1]  This paper proposed 

genetic algorithm based digital image watermarking schemes 

is improved by embedding the watermarking in Third Level 

discrete Wavelet Transform(DWT) of original image, after 

applying singular Value Decomposition (SVD)to watermark 

image. The Genetic Algorithm  optimization(GA) is used for 

best scaling factor (SF) to modify the SVD coefficients of 

watermark image .in this simulation various test are done on 

original image. Where enhanced NCC values are observed 

between original watermark and extracted watermark after 

applying attacks like median filtering, salt and pepper, 

Rotation ,Cropping, JPEG compression and Gaussian Noise 

compared to Previous work. Genetic Algorithm used to find 

out better scaling factor for watermark embedding. 

In this paper, PSNR and NCC values for the 

introduced algorithm are better compared to previous work. 

Experimental results proved that performance of proposed 

watermarking scheme is good in terms of Robustness and 

Imperceptibility for different attacks. 

N. SenthilKumaran, et al, 2016 [2] Image security is 

very fast growing. Security of data is very important now 

days. This algorithm is verified on different watermarking 

image. In this article introduced to how process to LSB 

technique. Digital image watermarking using Two-

Dimensional wavelet transform. This transforms technique 

using on color and grey images. PSNR and MSE calculated 

the embedding watermarking images. In this paper DWT 

watermarking embedding result images provide the good, 

robust and secure. 

Xiao-Long Liu, et al, 2016 [3] executed   blind dual 

watermarking technique for digital colour images of 

authentication and copyright protection. The invisible, fragile 

and robust watermarks are embedded into the spatial domain 

of the RGB colour space and into the frequency domain of 

YCbcr colour space. The major contribution of this work is 

that mechanism provides copyright protection and image 

authentication. 

The results show that, the proposed watermarking 

technique can withstand various processing attacks and locate 

the tampered area of the image accurately. The dual 

watermarked image is imperceptible, which makes the 

proposed mechanism suitable for protecting valuable host 

images. 

Tulikan bhuyan, et al, 2016 [4] digital image 

watermarking provides a successful method for content 

copyright protection and authentication. This paper performs 

with hybrid singular value decomposition (SVD) and discrete 

wavelet transform (DWT) based watermarking scheme. The 

SVD used in this scheme is a variant of the traditional SVD 

and is shuffled SVD (SSVD). The cover image is 

decomposed into four sub-band (LL, HL, LH, HH) using 

DWT. The LL sub-band is further divided into blocks of 

appropriate size. The principle component of the watermark 

image obtained after apply SSVD are embedded in various 

blocks of the LL sub-band. This paper also shows PSNR and 

correlation coefficient values for different scaling factor and 

different cover images. PSNR value above 30db and 

correlation coefficient values close to 1 are obtained using 

scaling factor 0.4.  Thus, the scheme can be used for any 

practical applications. The optimization algorithm can be 

used to make the scaling factor adaptive to improve the 

performance of the proposed scheme further. 

Srinivasa Rao Chalamala et al, 2015 [5] author 

describe a novel digital image watermarking scheme using 

local binary patterns (LBP). In this work author propose a 

LBP synthesis or inverse LBP matching process and its 

applicability to digital image watermarking. lbp synthesis 

process change the neighborhood pixels values, So that the 

LBP computed from these pixels is the LBP calculate from 

these pixels value to synthesize .LBP synthesis is required 

that only few pixels of a given block are modified to embed 

watermark. 

The simulation results indicate that the scheme is 

robust to JPEG compression, rotation and scaling attacks. 

With this simulation author found the peaks in the histogram 

of the LBP are relevant with increasing level of compression 

up to certain level and after that the peaks in the LBP 

histogram change soon. The bit error rate reduced drastically 

with the use of error correction codes. 

Samaneh hajiramezan, et al, 2015 [6] author 

introduced a new method based on integer wavelet 

transformation and predictable random number sequence can 

be used in copyright protection. This watermark inserted in 

LL sun-band of the integer wavelet transformation. 

Watermark inserted in LL sub-band because embedding in 

LL sub-band has more robustness than another sub-band. 

Watermark extraction is performed by using non –blind 

scheme. 

The result of the implementation and PSNR and NC 

enumeration indicate that the introduced approach has 

resistance against common attacks and transparency better 
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than the compared similar scheme. Future work in this 

method is resistant algorithm against geometric attacks and 

rotation. 

Anu Bajaj, 2014 [7] The paper signify  hybrid image 

watermarking technique which takes advantage of different 

transforms like RDWT, DCT, SVD and trigonometric 

functions.  These all function are combined at one place to 

create a non-blind, robust and reversible watermarking 

method. This technique used for different format host images 

and different intensity watermarks. PSNR is measured to 

check fidelity of watermarked and extracted Original image. 

It can be used for various applications like copyright 

protection, ownership problems content verification and 

authentication etc. 

Experimental results indicate that the technique is 

robust against attacks like rotation, scaling, histogram 

equalization etc. the algorithm is not secure, but in future 

added some security mechanism to make the system more 

secure, reliable and efficient source for embedding 

information in medical applications. 

Hu Guan, et al, 2014 [8] author characterize a novel 

blind digital image watermarking algorithm for multi-bit 

watermark embedding and extraction. Author use two-level 

DCT to extract the image feature vector based on image 

content embeds the spread spectrum watermark into this 

vector. 

Experimental  results illustrate that  algorithm  can 

not only resist common image processing attacks ,but also has 

good performance  in resisting geometric distortions , such as 

scaling, aspect ratio changing , flip, rotation, and some kind 

of combined transforms. The disadvantage of this method is 

that it does not resist translation and cropping distortions, 

future works can be done by exploring the deeper properties 

of DCT, or may be other mathematical transforms, to improve 

this weakness. 

Preeti Sharma, et al, 2014 [9] in this article hybrid 

watermarking scheme using SVD and DWT has been 

introduced, where the watermarked is embedded in the 

singular values of the red component of the cover image’s 

DWT sub-bands and then combined with the other two i.e. 

green and blue mechanism to give up the watermarked image. 

The methods adopted the features of SVD and DWT 

transform. 

Experimental results show that the improved 

imperceptibility and robustness under attacks. Further work 

of integrating human visual system characteristics into our 

approach is in progress. 

K.Meenakshi, 2014 [10] implement a robust 

watermarking for still digital images based on fast walsh-

Hadamard transform(FWHT) and Singular Values 

Decomposition (SVD) using Zig-Zag scanning. After 

applying Fast Walsh–Hadamard transform to the whole cover 

image, the walsh-hadamard coefficients are arranged in Zig-

Zag order and mapped into four quadrants-Q1, Q2, Q3, and 

Q4. These four quadrants represent different frequency bands 

from the lowest to highest. The quadrant Q1 again divided 

into non overlapping blocks and in it the highest entropy 

block is selected and Singular Value Decomposition is 

applied and the singular values of that blocks is modified with 

the singular values of the Fast-Walsh-Hadamard transforms 

coefficients of watermark. 

In this algorithm, the higher values of peak signal to 

noise ratio and correlation coefficient under attacks signifies 

the technique perform better than the existing watermarking 

algorithms. The zig-zag scanning of image coefficients make 

difficult for hacker to remove watermark. The selection of 

high entropy blocks for robust embedding provides additional 

security. Thus the proposed algorithm is meeting the three 

requirements of watermarking- Imperceptibility, Robustness 

and Security. 

Ezz El-Din Hemdan, et al, 2013[11] in this paper 

used a hybrid image watermarking technique for data hiding 

over internet. Author introduced technique is based on 

dissolve multiple watermark images using wavelet fusion 

algorithm. In the planned technique, two watermarking 

images are first fused then the fused watermark is embedded 

using the DWT-SVD watermarking algorithm. 

The experimental results show that, the wavelet 

fusion is an efficient algorithm achieves higher degree of 

capacity and robustness than traditional image watermarking 

algorithms without affecting image perceptual quality. The 

digital image watermarking method using the hybrid DWT-

SVD is more robust than that using the SVD only. Also, 

introduced technique using the hybrid DWT-SVD 

watermarking algorithm is suitable for the extraction of the 

fused watermark even in the presence of attacks. This 

technique can be used in different applications, depending on 

the used core watermarking algorithm. 

Felix O. Owalla, et al, 2012 [12] the watermark is 

embedded in Discrete Cosine Transform (DCT) domain in a 

Spread Spectrum format and Vector Quantization techniques 

used to compress the image. The improvement of the 

watermark after rotation, scaling and translation attacks is 

done by using Harris Corner Detector based features point to 

get a Delaunay tessellation which is used to reverse the 

attacks. In case where RST attacks supervision to creation 

robust dark areas on image, some reference points are lost and 

recovered watermark is poor. In this proposed method, a 

procedure of estimating the RST attacks is employed by 

taking an average of selected triangles in the tessellation. 

JUN ZHANG, et al, 2012 [13] author introduced a 

new geometric distortion correcting algorithm for wavelet 

based watermark image. The watermark is embedded into the 

low frequency sub-band of the host image which provides 

large embedding capacity and good invisibility. The 

improved Harris-Laplace detector is utilized to extract stated 

feature points used for image correcting. The results indicate 

that the proposed technique is not only invisible but also 

robust against much image geometric attack such as rotation, 

translation and scaling etc. 

Morteza Makhloghi, et al, 2011[14] the paper show 

a blind robust digital image watermarking method based on 

singular value decomposition in wavelet domain for 

copyright protection. The proposed technique inserts bits of 

singular values of watermark image in the wavelet coefficient 

of host image. The proposed scheme is tested with extensive 

experiment in terms of transparency and robustness. 

The experimental result indicates that the introduced 

scheme preserves better transparency for the watermarked 

images, which is evaluated by PSNR. Correlation coefficients 

as well as subjective results of applying different non 

geometric and geometric attacks on watermarked image are 

provided. 
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Gursharanjeet Singh Kalra, et al, 2011 [15] this 

paper presented a blind digital watermarking technique. It’s 

based on Arnold - Chaos encryption and Discrete Wavelet 

transform. The pseudo-random series created by Arnold and 

Chaos idea possesses feature of very high randomness, so the 

watermark become more secure. Discrete wavelet transform 

of third level disintegration is used to translate the image into 

its frequency domain .The binary watermark is embedded 

into its HL3 domain. The parameter of embedding the 

watermark, α, is proposed with reverse property which means 

that lower the value of α, more will be the depth of the 

watermark and vice-versa. 

The evaluation of algorithm is calculated in terms of 

peak signal to noise ratio and non-correlation. The 

experimental result indicates that the algorithm is robust 

enough to handle the attacks like JPGE, filtering, and 

different types of noise attack. But the ability of confrontation 

of Gaussian noise and median filtering attack is weaker which 

shows that a further study is needed in this area. 

Qiao Baoming, et al, 2011[16] article show a new 

blind digital watermarking algorithm based on wavelet packet 

transform and BP Neural Network. This method first 

decomposed the host image via discrete wavelet packet 

transform, then embedded watermarking into the position 

which chosen by the key in wavelet image. In the process of 

embedding watermarking, eight neighborhood pixels around 

the embedded point selected as sample input of the BP neural 

network, and the pixel value of the embedded point selected 

as the ideal output, finally, trained the neural network. Using 

the trained neural network, blind watermarking extraction 

achieved. The experimental results show that there no visual 

differences between host image and the image embedded 

watermark. 

Na Ma, Qiang Zhang, Ying Li, 2010 [17] author 

executed a new wavelet domain watermarking technique, the 

carrier image using wavelet decomposition. In this used 

DWT, Walsh and SVD combination of digital watermarking 

algorithms. The energy in which Hear wavelet decomposition 

of the characteristics in the low-frequency coefficients and by 

Walsh transformation, block and calculate the adaptive 

embedding strength, greatly improved watermark in the 

human visual transparency, then using anti-geometric 

distortion of the SVD decomposition. 

Experimental results show that the algorithm is a 

crop, scale, translation ,noise, (JPEG) compression, median 

filtering, image processing has good robustness, in rotation 

45°of the extracted watermark image processing may be 

effective but the quality is not high. In future further research 

in this article enhances the anti-rotation. 

Yao Goo fang pan, 2010 [18] there show the 

relationship between the Fore-scaling and Post scaling of the 

images with DC coefficients. This paper introduced a robust 

image watermarking arithmetic with scaling compatible in 

DCT domain. Hung together with the JPEG encoding course, 

this scheme embeds the watermark information in to DC 

coefficients after the Discrete Cosine Transform (DCT) and 

abstracts the corresponding information from the DC 

coefficients by dividing a content value at the detecting 

course. Experimental result shows this arithmetic can detect 

the watermark well after the scaling operation, and it has a 

high detecting ratio in the normal image processing. 

III. PROPOSED WORK 

A. Discrete Wavelet Transform:  

Discrete Wavelet transform (DWT) is a numerical tool for 

decomposing an image. The change is based on waves, and 

these waves are small called wavelets, of frequency that are 

change able and limited duration. The DWT divides the 

original image into four sub-bands LL (Low-Low), LH (Low-

High), HL (High-Low) and HH (High-High). The LL (Low-

Low) sub band show the coarse-scale coefficients of DWT 

even as the LH, HL and HH sub bands signify the fine scale 

coefficients of DWT. For next coarser scale of wavelet 

coefficients, the LL sub band are more processed until the 

size of cover image and watermark image will same. LL sub 

band are divided into LL2, LH2, HL2 and HH2 bands. Inside 

LH2, HL2, and HH2 contains the highest rate band while LL2 

contains the low rate band.  

 
Fig 1: 1- Level DWT Decomposition 

 
Fig 2: 2-Level DWT Decomposition 

B. Singular Vector Decomposition (SVD):  

SVD is a linear algebra technique and used to solve numerical 

problems. SVD advance used in watermarking because of the 

fact that singular values obtained after the decay of image 

matrix are stable. The SVD belongs to orthogonal change 

which decomposes the matrix into three matrices of same 

size. We use SVD to last LL band of input image that decay 

the input image into I_u, I_s and I_v matrix form. Similarly 

to use svd to the lowest LL band of watermark image that 

decay the image into W_u, W_s and W_v. During all this our 

main focal point are on scaling matrix that are used to manage 

the strength of watermarked image. 

C. Quality Measures:  

Some of quality measures used in image watermarking is:  

1) Normalized Correlation (NC):  

It tells about the evaluation between original (input) image 

and extracted image.NC targeted to 1.0. 

NC=  
∑𝑖𝑚=1 𝑤𝑖∗∑𝑗𝑛 𝑤𝑗

√∑𝑖𝑚=1 𝑤𝑖2∗∑𝑗𝑛=1 𝑤𝑗2
 

 Wi= Original Watermark, 

 Wj=Extracted Watermark  

2) Mean Square Error (MSE):  

MSE in watermarking is to measures the average of square 

of errors between original image and watermark image.  

MSE= 1÷MN (𝑊𝑖𝑗−𝐻𝑖𝑗)𝑗𝑀𝑖² 
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Where M, N is pixel values in host image 

Wij = Pixel value of Watermarked Image  

Hij = Pixel value of Original Image  

3) Peak Signal to Noise Ratio (PSNR): 

PSNR determines the Efficiency of Watermarking with 

respect to the noise.  

It is given by: 

PSNR=10*log (𝑃²/MSE) 

Where p= maximum value in original image 

IV. CONCLUSION 

Digital Image watermarking is a technique in image 

processing field which information hiding and makes secure 

data content. Some of the recent and successful advances in 

the field are the methods considered in the literature survey. 

We see that the most recent method SVD and DWT (by 

Tulikan bhuyan et al [4] 2016) has better result in 

performance. All the methods considered in survey have 

robust image watermarking at their best while some methods 

also have a computational complexity in algorithms.  In 

future work includes adaption of DWT, SVD and using 

optimal scaling for achieving better result in digital image 

watermarking. PSNR and NCC equations are used for quality 

measures in watermarking. 
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