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ABSTRACT

In modern era matrix decomposition frequency domain based watermarking scheme are getting high 
popularity. They perfectly insert watermark data in the host image data such that the watermarked image 
resist the attacks related to noise, geometrical deformation, editing etc. In this paper, we have combined 
the concepts of matrix algebra and transform theory so that the watermark data can be secured with high 
quality biomedical data with better image reconstruction quality for high definitions image watermarked 
with the details of owner of that biomedical record. To obtain this proposed scheme, we modify 
watermarking algorithm and the watermarking information used for dewatermarking is imparted into 
the non significant diagonal values of the S matrices of the transformed coefficient of host image. Results 
confirm the efficiency of proposed algorithm that provides nice image data level of watermarked images 
along with fast and secure restoration features of DWT and DCT .The performance of this algorithm is 
found   to be better than DCT-SVD,DWT-DCT hybrid watermarking schemes.
Keywords: Watermarking; Image Processing; DCT; DWT; SVD; Image Encryption; Security.

The Internet is a brilliant income and distribution 
channel for virtual assets, but copyright 
compliance and content material management 
can be a challenge. These days, digital photos may 
be used everywhere without or with consent. 
Images which can be leaked or misused can hurt 
advertising efforts, emblem photo and, ultimately, 
sales. The viable implications of this case 
encompass the unauthorized distribution of such 
material with the purpose of making unlawful 
profit or otherwise damaging the felony owner. 
Inevitably the business international and the 
government have expressed amazing issue over 
this issue, and as a result, the scientific community 
has become extraordinarily lively looking to offer 
techniques for copyright protection of digital 
material. One way to deal with this hassle is Image 
Watermarking. It is the procedure of inserting 
hidden records in a photo through introducing 
adjustments of minimal perceptual disturbance. 
Robustness, perceptual transparency, capability 
and blind watermarking are 4 essential elements 

[1]to decide great of watermarking scheme  . Image 
watermarking strategies can be divided into two 

businesses in accordance with processing area of 
host image. One is to regulate the depth cost of the 

[2]luminance inside the spatial area  and the 
alternative is to exchange the photo coefficient in 

[3,4] a frequency area .   In these days, a rework 
called Singular Value Decomposition (SVD) was 

[5,6] explored for watermarking . Frequency domain 
strategies are used generally because of their 
robustness to various forms of assaults like JPEG 
compression, cropping, rotation, noise, blur and 
so on. SVD-based watermarking algorithms also 
are very strong in opposition to these attacks. 
DWT has exquisite spatial localization and multi-
resolution traits, which are much like the 
theoretical fashions of the human visible system. 
DCT and SVD primarily based watermarking 
techniques provide compression. Further 
Performance upgrades in DWT-primarily based 
virtual photograph watermarking algorithms, 
DCT-primarily based watermarking algorithms 
and SVD-based totally watermarking algorithms 
could be acquired via combining DWT, DCT and 
SVD. The idea of combining those transforms is
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primarily based on the reality that combined 
transforms ought to compensate for the 
drawbacks of each different, ensuing in effective 
watermarking. 
In Singular Value Decomposition, singular values 
correspond to the luminance of the image (i.e, 
photograph brightness) and the corresponding 
singular vector specifies the intrinsic geometry 

[2]properties of the photograph . Many singular 
values have small values as compared to the first 
singular cost. If those small singular values are not 
noted inside the reconstruction of the image, the 
excellent of the reconstructed picture will degrade 
only slightly. Slight variations of the singular 
values do not affect the visible notion of the 
picture, i.e., singular values do have an amazing 
stability. Based on those houses of SVD, diagonal 
matrix containing singular values is especially 
used to embed watermark. The DCT has special 
property that most of the visually massive 
information of the photograph is focused in low 
frequency coefficient of the DCT. 
RELATED WORK

[10]
In 2011, Manjit Thapa  et al   offered their 
paintings related to comfortable digital picture 
watermarking strategies. In this work, they said 
that digital watermarking becomes used to hide 
the records interior a sign, which can't be easily 
extracted by the 0.33 birthday celebration. Its 
widely used software became copyright 
protection of digital information. It became 
different from the encryption in the experience 
that it allowed the consumer to get entry to, view 
and interpret the sign but guard the proprietor-
deliver of the content material. One of the 
modern-day studies regions turned into to shield 
digital watermark inside the information in order 
that ownership of the statistics can't be claimed by 
1/3 party. With a variety of records to be had on 
diverse search engines like google, to guard the 
ownership of records is turned into an important 
area of research. In state-of-the-art years, 
numerous digital watermarking strategies have 
been presented based on discrete cosine rework 
(DCT), discrete wavelets transform (DWT) and 
discrete Fourier transforms (DFT). In this  
paintings, we proposed an set of rules for digital 
photograph watermarking approach based totally 
on singular fee decomposition; both of the L and 
U components are explored for watermarking 

algorithm. This method stated the watermark 
embedding algorithm and watermark extracting 
algorithm. The experimental outcomes proved 
that the satisfactory of the watermarked photo 
become incredible and there has been robust 
resistant against many geometrical assaults.

[11]
In 2012, Kaushik Deb   proposed their work 
associated with combined dwt-dct primarily 
based virtual picture watermarking method for 
copyright safety .There paintings stated a 
combined DWT and DCT primarily based 
watermarking method with low frequency 
watermarking with weighted correction is 
proposed. DWT has outstanding spatial 
localization, frequency  unfold and multi-
resolution traits, which have been much like the 
theoretical fashions of the human visual gadget 
(HVS). DCT based watermarking strategies 
provide compression at the same time as DWT 
based totally watermarking strategies offer 
scalability. These suitable homes had been used in 
this blended watermarking technique. In the 
proposed method watermark bits have been 
embedded within the low frequency band of each 
DCT block of selected DWT sub-band. The 
weighted correction is  also used to enhance the 
imperceptibility. The extracting system reversed 
the embedding operations without the reference 
of the authentic photo. Compared with the similar 
method by using DCT based method and DWT 
based approach, the experimental effects showed 
that the proposed algorithm seemingly preserved 
advanced photograph pleasant and robustness 
beneath various assaults including JPEG 
compression, cropping, sharping, comparison 
changes and so on.

[12]
In 2012, Yusuf Perwej et al.  Proposed their 
work related to an adaptive watermarking 
technique for the copyright of digital images and 
digital picture protection .In this work they stated 
that internet as a whole does not use comfortable 
hyperlinks, for this reason statistics in transit may 
be at risk of interruption as properly. The vital of 
reducing a threat of the information being 
detected for the duration of the transmission is 
being a trouble in the actual international now 
days. The Digital watermarking method affords 
for the quick and less expensive distribution of 
virtual information over the Internet. This method 
affords new approaches of making sure the 

62 www.ijsir.co.in

International Journal of Scientific and Innovative Research 2018; 6(1) : 61 ‐ 71
P‐ISSN 2347‐2189, E‐ ISSN 2347‐4971



sufficient protection of copyright holders within 
the intellectual property dispersion process. The 
belongings  of digital watermarking images 
permits insertion of extra data inside the 
photograph without changing the cost of the 
photo. This message is hidden in unused visible 
area inside the photo and remains under the 
human visible threshold for the photo. Both seek 
to embed facts inner a cowl message with very 
little degradation of the quilt-item. This work 
investigates the subsequent relevant principles 
and terminology, records of watermarks and the 
properties of a watermarking machine in addition 
to a sort of watermarking and applications. We are 
offering aspect   for detection by the use of Gabor 
Filters. In this painting, they proposed least 
sizeable bit (LSB) substitution approach to 
encrypt the message within the watermark image 
record. The benefits of the LSB are its simplicity 
to embed the bits of the message directly into the 
LSB aircraft of cowl-photograph and many 
techniques of   the usage of those strategies. The 
LSB does no longer bring about a human 
perceptible difference due to the fact the 
amplitude of the change is little therefore by  the 
human eye the resulting stego  photo will have  
appearance identical to the quilt photo and this 
allows high perceptual transparency of the LSB. 
In the spatial domain approach LSB substitution 
it might be capable of use of  a pseudo-random 
variety generator to determine the pixels to be 
used for embedding primarily based on a given 
key. They had been using DCT remodel water-
mark algorithms based totally on robust-ness. The 
watermarking robustness had been calculated by 
using the Peak Signal to Noise Ratio (PSNR) and 
Normalized cross correlation (NC) is used to 
quantify via the similarity between the real 
watermark and after extracting watermark.

[9]
In 2013 Bhupendra Ram et al.    proposed their 
paintings related to virtual photograph water-
marking method for  the usage of discrete wavelet 
remodel and discrete cosine transform. In this 
painting they said that digital watermarking has 
been proposed as a possible method to the want of 
copyright safety and authentication of multimedia 
data in a networked surroundings, since it makes 
possible to become aware of the writer, owner, 
distributor or authorized purchaser of a record. In 
this work a new watermarking method to feature a 

code to virtual pictures is offered: the technique 
operates within the frequency domain embedding 
a pseudo-random collection of real numbers in a 
selected set of DCT coefficient and a new 
technique for virtual photograph watermarking 
which does no longer require the unique 
photograph for watermark detection. The 
watermark is added in pick coefficients with 
tremendous picture power in the remodel domain 
so that you can make certain non-erasability of the 
watermark. Advantages of the proposed method 
include: stepped forward resistance to attacks at 
the watermark, implicit visual covering making 
use of the time-frequency localization belongings 
of wavelet transform and a sturdy definition for 
the brink which validates the watermark. 
Experimental consequences  have  proved  that 
this proposed approach turned into strong to most 
of the sign processing techniques and geometric 
distortions.
 
SINGULAR VALUE DECOMPOSITION
Singular price decomposition of the matrix is a 
linear algebra in one of the maximum basic 
equipment, that's first off proposed through the 
Beltrami and Jordan within the 1870s, and 
extensively used in image compression and signal 
processing after the Sixties. The primary concept 
in the back of the SVD-based watermarking 
techniques is to discover the SVD of the cover 
photo or every block of the duvet photograph, and 
then modify the singular values to embed the 

[3]
watermark   .
In SVD transformation, an image can be viewed 
as a matrix with nonnegative scalar entries. The 
SVD of an image A with size m×m is given by 

TI = USV ,
 where  U and V are orthogonal matrices, and S = 
diag(α ) is a diagonal matrix of singular values α , i i i

= 1, . . . , n, which are arranged in decreasing order. 
The columns of V are the right singular vectors, 
whereas the columns of U are the left singular 
vectors of image I.  
It is noticeable that the unique property of the 
SVD transform is that the potential N2 degrees of 
freedom or samples in the original image now get 

[1]mapped into .

 S ⇒N Degrees of freedom 

U ⇒N (N -1) / 2 Degrees of freedom 

V ⇒N (N -1) / 2 Degrees of freedom 
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Totalling    N2 degrees of freedom.
SVD is an optimal matrix decomposition 
technique in a least square sense that it packs the 
maximum signal energy into as few coefficients as 
possible. It has the ability to adapt to the variations 

[2]in local statistics of an image . 
Properties of SVD 
Generally a real matrix A has many SVs, some of 
which are very small, and the number of SVs 

[3]which are non-zero equals the rank of matrix A . 
SVD has many good mathematical characteri-

stics. Using SVD in digital image processing has 
[5]some advantages : 

i) The size of the matrices from SVD transfor-
mation is not fixed and can be a square or a 
rectangle. 
ii) The SVs (Singular Values) of an image have 
very good stability, i.e. when a small perturbation 
is added to an image,  its SVs do not vary rapidly; 
iii) SVs represent algebraic image properties 
which are intrinsic and not visual.

(a) Original lena image

(b) Gaussian blurred image
Fig. 2 : Original and Gaussian blurred image

As for example, figure 2(a) and 2 (b)  show an 
image and the same image after Gaussian blur of 
size 9x9 respectively. The highest five singular 
values of the original image and the Gaussian 
blurred image are presented in the table which 
clearly shows that the singular values are almost 
same i.e. the changes in the singular values are 
very small which demonstrate the good stability 
of the singular values of an image even after the 

manipulation on the image. They have presented 
an analysis of the effects of ordinary geometric 

[6]
distortions on the singular values of an image : 
Transpose: Every real matrix A and its transpose 
AT have the same non-zero singular values. 
Flip: A, row-flipped Arf, and column-flipped Acf 
have the same non-zero singular values. 
Rotation: A and Ar (A rotated by an arbitrary 
degree) have the same non-zero singular values. 
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Scaling: B is a row-scaled version of A by 
repeating every row for L1 times. For each non-
zero singular value λ of A, B has λ1L  . C is a 
column-scaled version of A by repeating every 
column for L2 times. For each non-zero singular 
value λ of A, C has λ2L  . If D is row-scaled by L1 
times , and column-scaled by L2 times, for each 
non-zero singular value λ of A, D has λ21LL. 
Translation: A is expanded by adding rows and 
columns of black pixels. The resulting matrix Ae 
has the same non-zero singular values as A. 
Because of these properties, SVD may be used as 
a tool to develop semi-blind watermarking 
schemes. 
Due to these properties of SVD, in the last few 
years several watermarking algorithms have been 
proposed based on this technique. The main idea 
of these approaches is to find the SVD of a cover 
image and then modify its singular values to 
embed the watermark. Some SVD-based 
algorithms are purely SVD-based in a sense that 
only SVD domain is used to embed watermark 
into image. Recently some hybrid SVD-based 

algorithms have been proposed where different 
types of transforms domain including Discrete 
Cosine Transform, Discrete Wavelet Transform, 
Fast Hadamard Transform etc. have been used to 
embed watermark into image.

THE  DCT  TRANSFORM
The DCT transforms have been extensively used 
in many digital signal processing applications. In 
this section, we introduce the DCT transforms 
briefly, and outline their relevance to the 
implementation of digital watermarking.The 
discrete cosine transforms is a technique for 
converting a signal into elementary frequency 

[6]components . It represents an image as a sum of 
sinusoids of varying magnitudes and frequencies. 
With an input image, x, the DCT coefficients for 
the transformed output image, y, are computed 
according to Eq. 1 shown below. In the equation, 
x, is the input image having N x M pixels, x(m, n) 
is the intensity of the pixel in row m and column n 
of the image, and y(u,v) is the DCT coefficient in 
row u and column v of the DCT matrix.

Where

The image is reconstructed by applying inverse DCT operation according to Eq. 2:

The popular block-based DCT transform 
segments an  image non-overlapping blocks and 
applies DCT to each block. These  results   give  
three frequency sub-bands: low frequency sub-
band, mid-frequency sub- band and high 
frequency sub-band. DCT based watermarking is 
based on two facts. The first fact is that much of 
the signal energy lies at low-frequencies sub-band 
which contains the most important visual parts of 

the image. The second fact is that high frequency 
components of the image are usually removed 
through compression and noise attacks. The 
watermark is therefore embedded by modifying 
the coefficients of the middle frequency sub-band 
so that the visibility of the image will not be 
affected and the watermark will not be removed 

[4]
by compression .
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DWT-DCT-SVD Watermarking Scheme
The description of DWT-DCT-SVD water-
marking is given below:
step 1 :  Obtain the DWT of the Host image by db2  

wavelet
step 2 : Obtain DCT on Ih1 by applying IDWT of 

the LL component of the wavelet trans-
form of host image.

step 3 :  Aply SVD decomposition on the Ih1 to  
get U1,S1 and V1 components.

step 4: SApply SVD decomposition of the 
wtermark image W in U2,S2 and W2  
components.

step 5: Calculate Shw=S1+a*S2  where a<=1 
(constant).

step 6 :  Calculate Ihw=U1*Shw*V1'
step 7 : Apply wavelet transform on Ihw to get 

LL2,Hl2,Lh2 and HH2 wavelet compo-
nents.

step 8 : Obtain the water  mark image as 
Iw=inverse wavelet of (LL,HL,-LH, 
HH2).

The description of DWT-DCT-SVD dewater-
marking is given below:

step1: Aply wavelet tranform on watrmarked 
image Iw to get LL,HL,LH and HH 
components

step 2 : Apply DCT on inverse wavelet transform 
on LL component obtained in previous 
step to get Ihm. 

step 3 : Apply SVD decomposition of theIhm to 
obtain UW,SW and VW components.

step 4: Apply SVD decomposition of the 
watermark image W.

step 5: Obtain Em=|(SW-Swm)|

step 6: Obtain extracted watermark Ew =Uwm*-
Em*Vwm.

RESULTS  AND  DISCUSSION
We have applied three different algorithms for 
digital image water marking and for each scheme 
there are three kinds of result as describe below. 
1.  Image watermarking/Dewatermarking with- 

out any image attack.
2.  Image watermarking/Dewatermarking with  

Gaussian noise image attack.
3.  Image watermarking/Dewatermarking with  

salt and paper noise image attack.
For each set of images, there are three results for 
every algorithm. The quality of recover image is 
measured by PSNR and normalization coefficient 
(NC) variation. Higher value of PSNR represents 
high quality of recover image due to small errors 
in  image extraction algorithm. NC varies from 0 
to 1, it is also the similarity measure between two 
images. If NC is closer to 1 it means that 
recovered image is very close to the original 
image. We have calculated PSNR1/PSNR2 that 
is PSNR between host image and watermarked 
image named as PSNR image and the PSNR 
between watermarked image and extracted 
watermarked image is PSNR2. Similar nomad is 
applicable to NC1 and NC2.We have applied our 
DCTDWTSVD noise algorithm on host1 image 
(fig 4(a)) to watermark the image wm2 (fig 4(d)). 
The image obtained after watermarking that is 
watermarked image is shown on fig 4(b). Then 
Gaussian image (fig 4 (c)) attacks is apply on 
watermark image and it is Dewater marked and its 
extracted watermarked image is shown in fig 4(e).

Fig.3 :  Proposed Model
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Fig. 4(a) :Original Image.

Fig. 4(b) : Watermarked Image. 

Fig. 4(c) : Noisy Watermarked Image
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Fig. 4(d) : Watermark Image.

Fig. 4(e) : Extracted Watermarked Image.

We have applied our DCTDWTSVD salt noise 
algorithm on host1 image (fig 4(a)) to watermark 
the image wm1 (fig 5 (c)). The image obtained 
after watermarking that is watermarked image is 

shown on fig 5 (a). Then Salt and paper image (fig 
5(b)) attacks is apply on watermark image and it is 
Dewater marked and its extracted watermarked 
image is shown in fig 5(d)

Fig. 5(a):  Watermarked Image. 
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Fig. 5(b) :Noisy Watermarked Image

Fig. 5(c) :Watermark Image.

Fig. 5(d) : Extracted Watermarked Image.

www.ijsir.co.in 69

International Journal of Scientific and Innovative Research 2018; 6(1) : 61 ‐ 71
P‐ISSN 2347‐2189, E‐ ISSN 2347‐4971



Fig. 5(b) :Noisy Watermarked Image

Fig. 5(c) :Watermark Image.

Fig. 5(d) : Extracted Watermarked Image.
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CONCLUSION
It has been finally observed that DC-SVD-DWT 
hybrid watermarking method is outperforming in 
the presence of several noise attacks like Gaussian 
noise and salt and pepper noise. The restoration of 
watermarked data image is novelty in application 
since it covers the text image consisting  of patient 
,disease and hospital details  of the high definition 
biomedical images. The results are derived out in 
terms of PSNR and normalization coefficients for 
novel DCT-DWT-SVD watermarking scheme. 
The PSNR is always found appropriate for 
dewatermaked text data and NC always justifies 
the restoration quality. In future, we can include 
other image attacks that temper heavily and 
tuning of algorithm parameter is required to be 
focused in terms of additional image attacks. 
Effects of compression, transformation and 
cropping will be included in future for 
investigating the performance of  this novel 
hybrid DCT-DWT-SVD watermarking scheme.
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