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Abstract: In this evaluation paper, we will discuss about how SVD is connected to the pictures. The
SVD has a few purposes in digital signal processing, e.g., as a strategy for commotion lessening,
picture compressing, watermarking. The focal notion is to rent a matrix A denotes the noisy signal,
determine the SVD, and after that dispose of little unique estimations of A. It can be validated that the
little solitary esteems for the most phase communicate to the noise, in this way the rank-k matrix Ak
speaks to a sifted sign with less noise.SVD is adequate and is the most best in given picture. It is
stuffed with vitality in a given quantity of change coefficients is boosted and simple to ascertain.
Index Terms: SVD, Watermarking, digital signal processing.

I. INTRODUCTION

With the outstanding growth in statistics enterprise recently, as one of the most essential methods to
carry the information from one side to the other, digital pics can be spread worldwide. This extremely
promotes the facts trade in human’s world, but in the meantime, it can therefore end result in the
protection problem with copyright issues. So how to make certain the authenticity and integrity safety
of photos becomes pressing and important. To remedy this problem, digital signature [1,2,25] and
digital watermarking [26] have been proposed. Owing to that digital signature relies upon on
embedding a lot signature records into the carrier, digital watermarking technique, an high-quality
technique to remedy copyright problems of image contents, was once proposed. According to
different robustness, digital watermarking can be classified into three categories: (i) robust
watermarking used for copyright protection, which can face up to all types of attacks, (ii) fragile
watermarking, which is touchy to attacks which includes malicious tamper and common processing,
(iii) semi-fragile watermarking used to distinguish malicious tamper from non-malicious modification,
which is a aggregate of advantages in strong and fragile watermarking. Additionally, both fragile
watermarking and semi-fragile watermarking can be utilized in photograph tamper detection, location,
and recovery. However, considering the potential of resisting the frequent picture operation,
robustness of semi-fragile watermarking is higher than that of fragile watermarking. In phrases of
work area where the watermark is embedded into the host image, this advantageous technique is
divided into two categories: spatial domain and transform area [27]. Spatial domain techniques modify
pixel values of the host image without delay for watermark embedding, which have benefits of easy
implementation and low computation complexity. However, spatial techniques are fragile to the
common photo processing and malicious attacks. On the contrary, algorithm with watermark records
embedded via enhancing seriously change coefficients of the host image is defined as radically change
domain watermarking. Compared with spatial methods, methods based on unique transforms have the
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higher transparency and robustness. The most common transforms utilized in transform-based
watermarking algorithms are discrete cosine transform (DCT), discrete wavelet transform (DWT), and
singular fee decomposition (SVD) [28]. In latest years, more and more watermarking algorithms
primarily based on SVD have been proposed as a effective approach for copyright protection, tamper
detection, location, and recovery. In fact, SVD turns into the lookup hotspot owing to three
advantages: (i) matrices obtained via SVD are unfixed; (ii) singular values can still stay intact when
the photograph is perturbed; (iii) singular values can represent intrinsic algebraic houses of an image.
In this paper, we make a comparative and reviewing study on watermarking algorithms primarily
based on SVD. Besides, introductions of SVD idea and watermarking comparison indexes are made.

1.1 Singular Value Decomposition:

In vicinity of photo coping with Singular Value Decomposition (SVD) is said to be a noteworthy
theme in direct variable based totally math by way of severa properly recognised mathematicians.
There are severa purposeful and hypothetical esteems SVD has; SVD has a Special issue that it can be
carried out on any data (m, n) lattice. There is an statistics grid A with m traces and n segments, with
rank r with r <n < m. At that factor the facts grid A can be figured into three inclining lattices: A =
SVDT

Portrayal of each photo is finished by a range of pixel esteems. The force of the given photo is spoken
to via pixels. These pixel esteems are orchestrated as a grid body with strains and segments. By using
MATLAB the framework portrayal of a photograph can be without problems gotten. The way to
working with SVD of any given network An is to suppose about AAT and AT A. The segments of U,
that is m by m, are eigenvectors of AAT, The segments of V, that is n through n, are eigenvectors of
AT A. The unique esteems on the corner to nook of lattice S, that is m by means of n, are the superb
square underlying foundations of the non-zero eigen estimations of both AAT and AT A. The
following suggests the diagram (Fig.1) of SVD-based image watermarking algorithm.

Wﬂﬁﬁbedditmg Stage - Extraction Stage
Original | . SvD | Watermark _ | Watermarked - SVD s Decrvotion
Image Transform Embedding © Image Transform P
Extracted

Wat k > i
atermar Encryption Watermark

Fig. 1 Diagram of SVD-based image watermarking ai_g_;_c;_rithm
1.2 SVD algorithm for Image 1.2.1Watermarking Embedding
The enter photograph is gray scale in the proposed watermarking scheme.

Stepl: Partition the photograph into blocks of nxn pixels.

Step2: Apply SVD transformation to every partitioned block.

Step3: Calculate the quantity of barring zero co-efficient in the decomponent of each and each
block. This is calculated to determine the complexity of the block.

Step4: Select higher complexity blocks using Pseudo Random Number Generator (PRNG) and also
the use of the piece of D component.

Step5: For each chosen greater complexity chunk, in the first column of U, greatness variance between
the neighboring portions is calculated.

Step6: First, if the greatness variance fits with the embedding watermark (e.g. 1 bit is indicate the
fantastic matching relationship or 0 bit represented poor relationship matching), the measurements are
engaged. Second, if the greatness variance does no longer suit with the embedding watermark, the size
ought to be modified.

Step7: To preserve an picture function and provide a stouter electricity of a watermarking system, the
distinction value is first checked to be above certain threshold.

The Table 1 depicts the SVD-based sturdy watermarking algorithms
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Table 1: SVD-based robust watermarking algorithms

. SVD on Size of host Size of Type of Scaling factor
Algorithm  Transform . o
watermark image watermark watermark optimization
(4] DWT, SVD Yes 256x256 32x32 Binary Firefly algorithm
[6] SVD, DCT No 512x512 Not given Binary No
[19] QSVD No 256x256 64x64 Binary No
[20] SVD No 200%200 50%50 Grayscale No
256x256
[21] SVD No 512x512 32x32 RGB No
1024x1024
[22] SVD No 512x512 32x32 RGB No
[23] SVD No Not given Not given Binary No
[24] DWT, SVD Yes 512x512 64x64 Grayscale No
64x64, .
[25] APBT, SVD No 512x512 Binary No
32x32
[26] Framelet, SVD No 512x512 64x64 Grayscale No
[28] DWT, DCT, SVD No 1024x1024 128x128 Grayscale No
[29] DWT, DCT, SVD No 512x512 32%32 Binary No
(30] DWT, SVD No 512x512 32x32 Binary No
1x206,
[31] DWT,DCT,SVD  No 256x256 * Binary No
106x143
Particle swa
[32] DWT, SVD Yes 512x512 128x128 Not given article swarm
optimization
Ant col
[33] LWT, SVD Yes 256%256 32x32 Binary n C_O 01,1Y
optimization
Micro-genetic
[34] SVD No 256x256 6464 Grayscale T8
algorithm
i Artificial bee
[35] IWT, SVD No 512x512 256x256 Grayscale
colony
Fuzzy inference
[36] DWT, SVD Yes 512x512 64x64 Grayscale

system

1.2.2Watermarking extracting procedure:

Stepl: Block partitioned the watermarked image.

Step2: Apply SVD transformation to these block partitioned pixels.

Step3: Calculate the wide variety of except for zero co-efficient in the D element of each block. This
is calculated to outline the complexity of the block.

Step4: Using the piece of D issue and PRNG, a relationship of U issue is calculated.

Step5: If a positive relationship is matched, the extracted watermark is allocated a bit price of 1.
Otherwise, zero bit for now not matched extracted.

Il. RELATED WORK

Sharma et.al [2] [3] each exhibited the technique DWT-SVD to be aware of the copyright issues.
While in [2] half of breed trade has been performed considering the changes in the precise esteems
makes them helpless in opposition to one of a kind assaults, [3] makes use of hereditary primarily
based calculation and 0.33 stage DWT watermarking method. Particular estimations of the watermark
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are installed to 3 rd degree DWT wager lattice of host picture. The G An is utilized to upgrade the
scaling factor for increased implanting of the watermark earlier than testing them against distinctive
assaults.

Wu et.al [4] proposed Proficiently Self-Synchronized Audio Watermarking in which hidden
informative information and synchronization codes have been embedded into the low frequency
coefficients in DWT. The embedded statistics have self-synchronization ability. Thus, the robustness
of unseen statistics and effectivity of synchronization code penetrating both are increased.

Jhang et.al [5] In this paper he ruin down the SVD based totally watermarking design and its impact
on the spatial space. In light of this investigation and the numerical features of SVD, we exhibit a
sturdy picture watermarking plan the place a parallel watermark is inserted into the biggest precise
estimation of every photograph avoid in the spatial space. A few trials are led to confirm the execution
of the proposed watermarking plan. The trial comes about reveal that contrasted and the modern-day
SVD vicinity watermarking plans, our proposed technique has saved up top notch power in opposition
to unique assaults. In addition, it keeps away from the false high quality difficulty present in
traditional SVD-based watermarking plans and has convey down computational many-sided quality.

Mathew et.al [6] This paper examines the unique esteem decay (SVD) based photograph
watermarking plan. The yield end result of the SVD is extra strong and secure. In this format D and U
components are utilized for implanting the watermark. SVD makes use of non settled orthogonal
bases, Unlike distinctive adjustments which utilizes settled orthogonal bases. In settling legitimate
responsibility for picture, the aftereffect of SVD gives excellent exactness, terrific energy and terrific
intangibility. With the increased utilization of SVD watermarking plan, the watermarking innovation
in the alternate region has been surprisingly created.

Ozcelik and Katsaggelos et.al [12] They proposed a suggest area strengthening approach for
diminishing articles. To scale back antiques while preserving the required detail introduce in the
primitive picture. Proposed device makes utilization of from the earlier statistics about the flawless
photo thru a no stationary Gauss-Markov show. A most intense a posteriori (MAP) estimation is
getting iteratively using imply field tempering.

Bredies and Holler et.al [13] proposed an mixture variety decompression exhibit for lessening
antiquities. A speedy primal double calculation is created to illuminate this model adequately; It is one
of the vitality minimization strategies. The work the K-SVD approach created to cut back the antiques
show in the photo after decompression via improving PSNR. Be that as it may, the present day
approach (K-SVD calculation) is computationally requesting, particularly when the measurements of
the lexicon rise or the quantity of making ready signals adjustments over huge.

A. Sadek et.al [14] proposed dedication in using unused SVD characteristics in novel methodologies,
for example, a versatile piece based totally pressure, perceptual severa watermarking, picture limit
with regards to pounding data, anomaly measure, and so on., All these commitments have been
tentatively analyzed and gave expert results contrasted with set up ones. The vital commitments are a
novel perceptual image scientific procedure, some other potential representation in utilising the SVD
Properties, searching into and exploratory valuation of the created SVD primarily based application,
for example, pressure, any other piece based harshness measure for application, for example,
perceptual liberal strain and moreover perceptual dynamic statistics masking up.

Neethu et.al [15] proposed Improved Quality of JPEG Compressed Image Using Approximate K-SVD
Algorithm. JPEG compacted photos comprise ringing and blocking relics, which can be adversarial to
the watcher over positive strain proportions. The nature of compacted photograph can be assessed
subjectively and quantitatively. PSNR and SSIM are commonly utilized through quantitative
evaluation of photograph quality.
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2.1 Comparison Table

Table 2: Comparison of Different water marking techniques

Author & Year

Technique

Merit

Demerit

Deepa Mathew , 2010 [6]

SVD transformation

Easy to process

Not much robust against
scaling problem

Irshad Ahmed Ansari,
2016 [7]

DWT based on SVD and
ABC

Auto calculation and user
defined imperceptibility
level

cost of computation may
be higher

Sajjad Dadkhah, 2014 [8]

SVD based block feature
computation

it is better for collage
attack and constant-
average attack

noise/blur near edges of
images or video frames

Liag - hua chen, 2003 [9]

Mean quantization based
image watermarking

superior to the
convention quantization
technique

certain higher frequency
components tend to be
suppressed during
quantization process

Min jae, 2016 [10]

SVD Based Adaptive QIM
Watermarking

robust against volumetric
attack

AR. Elshazly, 2016 [11]

combination of
DWT+SVD+QIM

highly computation
intensive

Xiangyang Wang [16]

Support Vector Regression

Easy calculations & Best
for audio watermarking
technique

Nisar A. Memon [17]

BCH Encryption

Good for medical images

Embedding the data in
region of interest (ROI)
of medical image has
been avoided to ensure
the integrity of ROI

Christopher N. Gutierrez
[18]

Combination of DFT/DCT

Good for embedded
device

Size of watermark which
should embedded is
restricted

Nagaraj V. Dharwadkar &
B. B. Amberker [19]

reversible fragile scheme

PSNR is about to
infinity. It doesn’t add
any noise

Embedding capacity is
low

B.Nassiri [20]

DWT and fragile

Best for gray scale
images

Computation time

Ming Li, [21]

M-IGLS

Good as SS hidden data
extraction

Gouenou Coatrieux [22]

SVM classifier

It has better results from
other technique

Range of image dataset
is narrow

Mehdi Fallahpour [23]

HAS

Robust against audio
signal processing

Computation cost

Deepayan Bhowmik [24]

Wavelet based

Robust and scalable

Computation intensive

I11. CONCLUSION

This paper is used for assessment the SVD methods in more than a few industrialized photograph
processing tactics. In this paper a number of strategies of SVD are the use of for digital watermarking.
Various papers are studied and reviewed to analyze the satisfactory strategy for digital watermarking
the use of SVD. Specialists strive to create techniques that expand the security, limit, and
indistinctness of watermarked pictures. There are unique assaults which a respectable watermarking
calculation ought to be strong to. These can be deliberate to be expelled with the aid of mainly
composed methods, unintentionally with a reason other than to annihilate a watermark and geometric
assaults. Henceforth a productive and tightly closed method is expected to perform strong
watermarking which are particularly hard to be evacuated.
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