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Abstract—Digital watermarking technology is being adopted
to make certain and facilitate records authentication, safety and
copyright protection of virtual media. It is taken into
consideration as the maximum important era in these days’s
world, to save you unlawful copying of information. Digital
watermarking can be getting to audio, video, textual content or
pictures. This paper consists of the element observe of
watermarking definition and various watermarking applications
and techniques used to enhance records protection. The quad
tree, a hierarchical information shape for the representation of
spatial data based at the precept of recursive decomposition, is
broadly utilized in virtual image processing and pc pictures.
Keywords—digital watermarking; quad tree; application.

I.

INTRODUCTION

In current years, there has been wonderful growth in computer
networks and use of multimedia technologies. It leads to the
less complicated, having access to, copying and malicious
attacks of multimedia facts ubiquitous [1]. Multimedia
authentication and copyright protection (CP) have turn out to
be a difficulty that wants to be solved urgently. DW has been
proposed as an answer to content authentication and CP. DW
is perceptible or imperceptible identity code this is embedded
inside a picture. Watermark acts as a digital signature (DS),
which uniquely identifies possession of the photograph.
Two significant qualities of the watermarking algorithms
are imperceptibility and the robustness. Imperceptibility refers
as the difference among the watermarked image (WI) and the
authentic picture, in which as robustness approach the
unauthorized people or corporations cannot get rid of the
watermark from the embedded data. The popular processes for
watermarking are spatial domain (SD) methods and transform
domain (TD) strategies. In the SD, watermark is embedded
without delay to the pixel locations selected based on the feel
of the given photograph. While in TD, the watermark is
embedded into the remodel coefficients. The use of techniques
consists of the DWT, the DCT, and the DFT. Due to the multidecision characteristics and correct robustness to common
image processing (IP) along with compression, noise, filtering,
slicing and rotation and so on.
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item. Content companies want to embed watermarks within
the virtual content (multimedia objects) for diverse reasons
like tamper detection, copyright protection, content material
authentication, etc. The embedding approach is guided by
using a private key which defines the locations in the
multimedia photograph (item) in which because the embedded
watermark. Once the embedded watermark is can expertise
numerous attacks due to the multimedia item may be
processed digitally. The attacks may be intentional (like
cropping) or accidental (in case of snap shots, gamma
correction or low bypass filtering or compression). Hence the
watermark has to be extra robust towards each these probably
attack. When the holder desires to take a look at the
watermarks within the distorted multimedia object and
probably attacked, s/he is predicated on the personal key that
was used for the embed watermark. This mined watermark can
also or may not resemble the antique watermark due to the
object might have been attacked. Hence, to authenticate the
presence of watermark, either the preceding item is used to
find out and evaluate the nonblind watermarking (watermark
signal) or a correlation degree is used to the identify the power
of the watermark sign from the blind watermarking (extracted
watermark). In the correlation based totally locating the
authentic watermark collection is in evaluation with the
extracted watermark series and the statistical correlation take a
look at is used to outline the existence of the watermark. [2]

Fig. 1. Digital watermark Process

II.

DIGITAL WATERMARK

The approach of the watermark embedding in a
multimedia object is named as a watermarking. The
watermark can be taken into consideration as a form of a
signature that well-known shows the holder of the multimedia

Watermark (noun): The records that are furnished to be
hidden. The word watermark (verb) also refers to the machine
of embedding data, frequently much like a real watermark on
paper. [3]
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Cover Media: The media that carries or hosts the
watermark. Sometimes the expression original or host media is
used.
Watermarked Data: The media which contains the
watermark.
Embedding: The process of inserting the watermark into
the original media.
Extraction: The manner of extracting the embedded
watermark from the watermarked records.
Detection: The manner used for detecting whether or not
the given media includes the watermark or now not.

A. Spatial domain (SD)
B. Frequency domain. (FD)
SD watermarking slightly modifies the pixels of 1 or two
randomly decided on subsets of an picture. On the opposite
aspect, in FD techniques the picture is first converted to the
FD by using any transformation techniques including Fourier
transform (FT), DCT or DWT. Now the facts are introduced to
the values of its transform coefficients. After applying the
inverse transform, the marked coefficients shape the
embedded image.

Watermarking: Is the entire scheme of embedding and
extraction.
Noise: This is defined as any unwanted component in the
signal, introduced for example during transmission or through
thermal processes.
Attack: The artificial manner used, intentionally or
nonintentionally, which modifies the watermarked statistics
and destroys or alters the watermark in the records.

Fig.3. Classification of Digital Watermarking

A. Spatial Domain
A.1. Least Significant bit (LSB)
Fig. 2. Digital Watermarking System [3]
5. Applications of Digital Watermarking
1. Owner Identification: It establishes possession of the
content material.
2. Copy Protection: It prevents people from making illegal
copies of copyright content material.
3. Authentication of Content: To come across
modifications of the content material as a signal of invalid
authentication.
4: Trace returned unlawful duplication and duplication of
the content.
5. Broadcast Monitoring: Especially for commercials and
in leisure industries, to monitor content material this is
broadcast as shriveled and by way of the legal supply.
6. Medical Applications: Used to provide every
authentication and confidentiality without affecting the
clinical image in any manner [4]
CLASSIFICATION OF DIGITAL WATERMARKING
There are many algorithms which are being used to hide
the secret in-formation. These algorithms can be categorized
into 2 domain names referred to as:

In this method watermark is embedded inside the LSB of
pixels. Two sorts of LSB techniques are proposed. In the
primary approach the LSB of the image changed into replaced
with a pseudo-noise (PN) collection even as in the 2nd a PN
sequence was brought to the LSB. This method is easy to
apply but now not very robust in opposition to attacks.
A.2. Patchwork Technique
In patchwork, n pairs of picture factors, (a, b), have been
randomly selected. The picture statistics in a have been
lightened while that in b have been darkened. High degree of
robustness against many forms of attacks is supplied on this
approach. But here in this technique, very small amount of
information can be hidden.
A.3. Predictive Coding system in this approach, a PN
sample says W(x, y) is bringing to CI. It will increase the
robustness of watermark by means of increasing the advantage
factor. But because of excessive increment in advantage thing,
picture quality may additionally decrease.
B. Frequency Domain
B.1. Discrete cosine transforms (DCT) First of all image is
segmented into non overlapping blocks of 8x8. Then forward
DCT is implemented to each of those blocks. After that a few
block choice standards is applied after which coefficient
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choice criteria is applied. Then watermark is embedded by
using enhancing the selected coefficients and in the long run
inverse DCT transform is carried out on each 8x8 block.
B.2. Discrete wavelets transform (DWT) it's far extra
frequently used because of its time/frequency characteristics.
Here a picture is passed thru collection of low bypass and high
bypass filters which decompose the image into sub bands of
different resolutions. Image is decomposed into four
components, one component is a low frequency of authentic
image, the only bottom left is vertical information of the
authentic photograph, the top right contains horizontal detail
of the image , the bottom right block contains high frequency
of original image. This method uses wavelet filters to convert
the image.
B.3. Discrete Fourier transform (DFT) it transforms a
incessant feature into its frequency components. It is scaling,
rotation and translation invariant whiles the spatial vicinity
DCT and DWT aren't RST invariant. So DFT can be used to
recover from numerous geometric attacks which include
cropping. [5].
III.

LITERATURE REVIEW

Mohammad Rasool Mirzaei, et.al (2017) Digital image
watermarking has been emerged as a basic method for
copyright protection and authenticity of the owner. This paper
proposes a singular and adaptive blind watermarking
technique the usage of local analysis of gradients in a picture
block. The approach partitions the picture into nonoverlapping blocks. The embedding is accomplished inside the
transfer area of each photograph block. Two transform
coefficients are modified using a variable strength factor. The
value of strength factor depends on the local complexity of the
image. This value is adaptively obtained from the mean
gradient of each block and the DC element of the DCT
coefficients of the block. [6]
V Muni SekharI,et.al (2017) In this process authentication of
digital objects are essential. To provide authentication many
watermarking schemes are proposed. Among edge based
watermarking schemes special category because of low
distortion while watermarking. However, present edge based
watermarking scheme are suffering from smoothing effect and
also reversibility is an uncertain parameter. In this paper we
are proposing a Reference Image and Edge (RIE) based
watermarking scheme to overcome smoothing effect problem
in existing edge based watermarking schemes. RIE
watermarking scheme also consider cover content information
while embedding watermark pattern. Compared to existing
edge based data hiding schemes proposed RIE watermark
scheme improves visual perception with more or less same
embedding capacity. [7]
Andjela Draganić, et.Al. (2017) This paper proposes a
technique for the identity of the photograph source and content
through the use of the Public Key Cryptography Signature
(PKCS). The manner is based on the PKCS watermarking of
the photographs captured with numerous automatic staring at

cameras within the Trap View cloud gadget. Watermark is
created primarily based on 32-bit PKCS serial variety and
embedded into the captured photograph. Watermark detection
at the receiver facet extracts the serial quantity and suggests
the camera which captured the photograph through comparing
the unique and the extracted serial numbers. The
watermarking method is designed to offer robustness to
picture optimization based on the Compressive Sensing
method. Also, the procedure is examined beneath numerous
assaults and suggests a success identification of possession.
[8]
Mashruha Raquib Mitashe , et.Al. (2017) In this paper, a
singular adaptive DIW model based totally on modified FCM
clustering is proposed. For watermark embedding system, we
used DWT. A segmentation approach XieBeni included Fuzzy
C-way clustering (XFCM) is used to pick out the segments of
original photo to show appropriate locations for embedding
watermark. We additionally pre-processed the host picture the
use of Particle Swarm Optimization (PSO) to lend a hand to
the clustering manner. The intention is to recognition on
proper segmentation of the image so that the embedded
watermark can withstand common IP attacks and provide
security to digital pictures. Several assaults were done at the
watermarked photographs and authentic watermark changed
into extracted. Performance measures like PSNR, MSE, CC
have been computed to check the extracted watermarks with
and without attacks. [9]
Wuyong Zhang Jianhua Chen , et. Al. (2016) An affine
correction primarily based algorithm is proposed on this paper,
which could face up to blended geometric assaults and
preserve a better watermark embedding ability. The SURF set
of rules and the RANSAC set of rules are used to extract,
match and choose characteristic points from the attacked
photograph and the original photo. Then, the least rectangular
algorithm is used to estimate the affine matrix of the
geometric assaults in line with the relationship between the
matched function points. The assaults are corrected based
totally on the expected affine matrix. A great correction step is
protected to enhance the precision of the watermark detection.
To withstand the cropping assaults, the watermark information
is encoded with LT-coding. The encoded watermark is
embedded inside the DWTDCT composite area of the
photograph. Experimental results display that the proposed set
of rules no longer best has a high embedding capacity, but also
is robust to many types of geometric attacks. [10]
Abhishek Basu, et.al. (2016) Digital domain is today‟s most
preferred area for data processing and transmission. In case of
data augmentation or authorized replication, copyright
protection has become an exigent challenge. Here a spatial
domain image watermarking scheme is developed through a
pixel based saliency map where the inadequate nature of
human visual system is utilized. The experimental results and
a brief assessment with some existing frameworks confirm
that this proposed scheme not only makes the information

1904
All Rights Reserved © 2017 IJARCET

International Journal of Advanced Research in Computer Engineering & Technology (IJARCET)
Volume 6, Issue 12, December-2017, ISSN: 2278 – 1323

transparent into the cover object but also provides superior
robustness and hiding capacity. cover item however
additionally provides advanced robustness and hiding
potential. [11]
AsnaFurqan (2015) et al present that decompose the unique
(cowl) image into four sub-bands the usage of 2-D DWT, and
then we practice the SVD on each band through enhancing
their SV. After subjecting the WI to various assaults like
blurring, which include noise, pixelation, rotation, rescaling,
evaluation adjustment, gamma correction, HE, cropping,
sharpening, lossy compressionetc[12].
GirijaNagar (2015) et al present that a singular optimization
approach for DI watermarking within the DWT domain. DIW
has proved its performance in shielding unlawful
authentication of information [13].
Nadhir Ben Halima (2015) et al present that implemented 3diploma Haar-DWT and thereafter, DCT transformation on
each selected HH3 sub band is computed. In extraction the
same process is used to retrieve watermark brand image from
the DCT aspect of middle frequency sub band of selected HH3
sub band [14].
Ms.Mahejabi Khan (2015) et al present that a comfortable and
robust watermarking set of rules based at the aggregate of
image interlacing, DWT &DCT techniques. To reduce the
bandwidth requirement at some point of transmission of WI
EBCOT set of rules to compress the image and errors
correcting codes are applied to obtain errors free content at
receiver cease [15].
Ranjan Kumar Arya (2015) et al present that provide higher
safety of host image (HI). Proposed approach is applied the
usage of DWT and DCT. Watermark picture is inserted in LL
sub-band of host photograph by means of dividing it the use of
DWT. 8x8 block DCT is implemented on LL sub-band and
watermark is embedded into remaining pixel of every block.
On the idea of watermark pixel fee, pixel price of HI is
affected [16].
Anu Bajaj (2014) et al present that Hybrid IW technique is
proposed inthis paper which takes the advantages of different
transformslike RDWT, DCT, SVD and trigonometric
functions. So, all thefunctions are combined at one place to
create a non-blind, robustand reversible watermarking scheme
[17].
Nasrin M. Makbol (2014) et al present that The IW schemes
which can be beneficial to serve these packages have to carry
out properly in some of tough applications including printscan and print-cam (PSPC) applications. This task presents an
impetus for studies within the DW discipline. In this paper, the
overall performance and the performance of numerous
proposed hybrid SVD-based totally DIW schemes are

evaluated and studied for PSPC as well as for CP and
authentication [18].
IV.

PROPOSE WORK

A Reversible Quad tree based totally watermarking the usage
of DES with LSB
Quadtree types
Quadtrees can be labeled based totally on the sort of data they
represent, along with areas, points, traces and curves.
Quadtrees may also be categorised with the aid of whether the
shape of the tree is unbiased of the order wherein the data are
processed.
Some common sorts of quadtrees are:
1)The region quadtree:
The vicinity quadtree represents a partition of region into
dimensions that decomposes vicinity into four equal
quadrants, subquadrants, and so forth. Each leaf node consists
of statistics much like a specific subregion. Each node within
the tree has both exactly 4 youngsters or no kids (a leaf node).
The place quadtree is not strictly a „tree‟ (greater exactly,
„bushes‟) because the positions of subdivisions are
independent of the statistics. A region quadtree with a
intensity of n may be used to represent an picture of 2n × 2n
pixels, with each pixel valued 0 or 1. The root node represents
the entire photo vicinity. If the pixels in any location aren't
completely zero s or 1 s, that area is subdivided.
In this software program, every leaf node represents a block of
pixels which might be all 0 s or all 1 s. A location quadtree
also can be used as a variable choice illustration of a statistics
region. In this paper, the area quadtree is assumed.
2)Point quadtree:
The point quadtree is an edition of a binary tree used to
symbolize -dimensional factor information. It shares the
talents of all quadtrees however is a true tree because of the
reality the center of a subdivision is continually on a thing.
The shape of the tree relies upon on the order wherein the
records are processed. The point quadtree is generally very
green at evaluating -dimensional ordered statistics factors,
generally operating in O(log n) time.
Therefore, a node contains the following information:
•Four pointers: quad [„NW‟], quad [„NE‟], quad [„SW‟], and
quad [„SE‟].
•A point that, in turn, contains:
A key, usually expressed as x and y coordinates.
A value, e.g., a name.
1)
Edge quadtree: Edge quadtrees are in particular
used to shop strains in preference to points. This manner can
result in extremely unbalanced bushes, which may
additionally defeat the motive of indexing. Demonstrates the
decomposition of a photograph.
The sparse matrix is used to store the records of quadtree
decomposition. If S is a sparse matrix, S(m, n) has the value of
the block length at the location (m, n) such that most effective
non-zero elements are given as{ (mn), value}.

1905
All Rights Reserved © 2017 IJARCET

International Journal of Advanced Research in Computer Engineering & Technology (IJARCET)
Volume 6, Issue 12, December-2017, ISSN: 2278 – 1323
Texture mapping
coding

Flowchart
Start

1. This method hides
data
within
the
continuous random
texture patterns of a
picture.
1. The watermark is
embedded into the
coefficients of the
middle frequency, so
the visibility of image
will not get affected
and the watermark
will not be removed
by any kind of attack.

1. This algorithm is
only suitable for those
areas
with
large
number of arbitrary
texture images.
1. Block wise DCT
destroys the invariance
properties
of
the
system. 2. Certain
higher
frequency
components tend to be
suppressed during the
quantization step.

DWT

1.
Allows
good
localization both in
time
and
spatial
frequency domain 2.
Higher compression
ratio
which
is
relevant to human
perception.

1. Cost of computing
may be higher. 2.
Longer compression
time. 3. Noise/blur
near edges of images
or video frames

DFT

1. DFT is rotation,
scaling
and
translation
(RST)
invariant. Hence it
can be used to
recover
from
geometric distortions

1.
Complex
implementation 2. Cost
of computing may be
higher.

DCT

Select Reference

Apply Quad free

Enter text Message

Apply DES For tree
encryption
Open encryption text

Hide text using LSB

Conclusion

Extract text using
DES and Decrypt

Stop
Fig. 4. Flowchart on Propose methodology
TABLE 1. BELOW SHOWS COMPARISONS OF DIFFERENT WATERMARKING
ALGORITHMS. [19]
Algorithm
LSB

Correlation

Patchwork

Advantages
1. Easy to implement
and understand
2. Low degradation
of image quality
3. High perceptual
transparency.

Disadvantages
1. It lacks basic
robustness
2. Vulnerable to noise
3.
Vulnerable
to
cropping, scaling.

1. Gain factor can be
increased resulting in
increased robustness

1. Image quality gets
decreased due to very
high increase in gain
factor.

1. High level of
robustness
against
most type of attacks

1. It can hide only a
very small amount of
information.

In this paper we have presented watermarking assessment
and additionally in short discussed numerous watermarking
techniques. Apart from this a short and comparative analysis
of watermarking techniques is presented with their benefits
and disadvantages that can assist in the new studies regions.
Quad tree usually the usage of in segmentation system, on this
paper we benefit of quad tree decomposition to recognize the
approach of picture watermark. The effects monitor
differences between the watermarked photograph and the
original image throughout the techniques; this was showed via
the effects of the quantitative assessment. This research
demonstrates the effectiveness of the quad tree as a detector of
watermarked images and shows the differences within the
performance of numerous strategies.
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