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Abstract:

The advent of the Internet has resulted in many opportunities for the creation and delivery of
content in digital form. Applications include elemtic advertising, real time video and audio delye
digital repositories, libraries, and Web publishing
An important issue that arises in these applicatisnthe protection of the rights of digital dafne such
effort that has been attracting increasing intdeebaised odigital watermarking techniques.

The watermark techniques are divided into two tygesatial domain and frequency domain techniqubs. T
frequency domain techniques are more strongertti@spatial domain techniques. The proposed algorit

is used with Discrete Cosine transform (DCT). Savexperiments were given to illustrates the penfonce

of the proposed scheme. This research focuses eoriréquency domain and deals with the images by
choosing the best locations to embed the watertoagksure the digital watermarking requirements.

Keywords: Image, watermark, spatial domain, frequency doma

1. Introduction:

The development of the World Wide Webrlhe digital media such as (images, audio, videaf) th
(WWW), the possibility of sharing this informationcan be got easily, copied, and distributed witheoth
by many users all over the world, and th@erson’s names all these led to the needs of the
development of software and hardware led to thauthentication or copyright. There are many methods
ability of sending and receiving many data througto protect the copyright of these media. The
the network, now it became possible to send amohportant ones of these techniques are the
receive different types of animated, static imagegatermark technique [2].
and different types of digital media [1].

2. Aim of Research:

The research proposed a new technique to emlagghinst attacks, and at the same time to keep the
digital watermarking in the color images, to get agood quality of the reconstructed image. So, the
image that contains a digital watermarking. Thisesultant image can not be recognized by the Human
technique has the ability to safe the watermarkisual System (HVS).

3. Basic Concepts:
3.1 Digital Watermark:

It refers to embedding a message or digitahedia. The digital watermark must be very difficult
watermark into another digital media. The purpos® remove, or destruct from the media by the attack
behind is the authenticity or copyright of thisithy [3].

3.2 Structure of the Digital Watermark:

The structure of a digital watermark composedetection and extraction. Figure (1) shows the
from two stages: the first stage is the watermammbedding and the extraction operations.
embedding, and the second is the watermailkhe digital media that contains the digital waterma

is called the carrier. The watermarking is not
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attached to the carrier material as a separatefilethe carrier material and deals with them as one
link but it is a directly embedded information with material [4].

3.3 Digital Watermark Requirements:

The digital watermark should contain some
features to be able to protect the digital medomfr

(compression, scaling, filtering,...) before
extraction or destruction of digital

the attacks, and the most important requiremers ar watermark.
[5,6]: Capacity: It refers to the quantity of
1. Transparency. The watermark must not information that can be saved in the used
affect the quality of the digital media, and the digital media depending on the application .
HVS does not recognize it because the eye is 4. Security: It is possible to consider the
sensitive to the low frequency and high embedding techniques as similar to
brightness. cryptography techniques, by assuming
2. Robustness The measure of the embedding disability of the attacker to discover the

algorithm ability to keep the watermark in the
digital media in spite of the modification or

embedded algorithm and then to discover the
embedding information that exist in the

attacks on the digital media such as media

3.4 Discrete Cosine Transform (DCT):

The image types are binary images, grayscale imagescolor images.
The proposed algorithm deals with the color imagjest, can be considered as three grayscale imtdgss,
contain three basic colors red, green, and bluesac color represents (8 bits), that can repre=satt pixel
which contains three colors by (24 bits) as shawhigure (2) [7].
The proposed algorithm use DCT method to the watdtrambedding, in which each image is divided into
blocks with n*n pixels, that transform these blodkgo the transform coefficients. The transformed
coefficients are blocks with three levels of freqoge signals. DCT is used in the image compression
applications too, like Joint Photographic Expertsup JPEG [8].
Each block transforms from the spatial domain t® fitequency domain using the 2D-DCT equation as
shown in the equation (1) [9,10]:

M -1N -1

2m+1 2n+1
B, :apanZArmcos”( )P 57 }a 1)
m=0n=0 2 2N
0<=p<=M-1
O<=g<=N-1
m_{uﬁ,p:n m_{l/ﬁ,(;:n
P 2 M, 1<sp<M-1 7 | SB/N, 1=sg<sN -1

where: M and N are the row and column size of A
p,g=0,1, ....... , -1 . .
This method produces block matrix that contains tHg@Mner- ~ There are intermediary frequency

transformed coefficients to each pixel, the imag%oefﬁde_ntS _that exist in the middle of th‘? bl oms
signal changes slowly from point to point.Shown in Figure (3) , and these coefficients have

Therefore, the block energy is concentrated in g2l values.

number of low frequency coefficients that exist i-" the other_ hanq, the !nverse DCT (IDCT)
the upper left corner of the matrix. While the tig retrieves the original information from the frequgn

frequency coefficients exist in the lower right domain to the spatial domain as shown in the
equation (2) [9,10].
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4. The Proposed Technique:

4.1 The Embedding Algorithm:
1. Read the original image (Carrier). And,

read the watermark images (Wimgl,

Wimg2, Wimg3).

Divide the carrier into blocks of n*n pixels

in this research 8*8.

. Divide the watermark images (Wimgl,
Wimg2, Wimg3) into blocks of n*n pixels,

2%2.

Transform the carrier blocks into frequency

domain using DCT.

4.2 The Extraction Algorithm:
1. Read the Water-Image produced from the

embedding algorithm. And Read the
original image (Carrier).

Divide the Water-Image into blocks of n*n
pixels 8*8.

Divide the carrier into blocks of n*n pixels
2%2.

Transform the Water-Image blocks into the
frequency domain by using DCT.

1//N, g =0
J2ZON, 1=sg=sN -1

Choose the intermediary frequency
coefficients and then adding it to the pixel
values of the watermark images blocks.
Transform the carrier blocks from the
frequency domain to the spatial domain
using IDCT.

. Assemble the carrier blocks to produce an

image with watermark (Water-Image). As
shown in Figure (4).

Transform the carrier blocks into the
frequency domain by using DCT.

Take the chosen intermediary frequency
coefficients and then subtract the carrier
intermediary coefficients from the Water-
Image frequency coefficients to produce
the original watermark blocks.

. Assemble the watermark blocks to produce

the watermark images (Wimgl, Wimg2,
Wimg3). As shown in Figure (5).

5. Experimental Results:

Peak signal-to-noise ratio (PSNR) is the stachd & = & N 1Rt
method for quantitatively comparing a reconstructegI T MN mz nz
image with the original image. For an 8-bit graysca . ..... (4)
image, the peak signal value is 255. Hence, tiégure (6) shows the original image and the
PSNR of an MxN 8-bit grayscale image and its watermarking images using the proposed algorithm.
reconstructionX are calculated as [11]:

255
PINR =10log,,———  ...... 3
Yo ©)

[x(m,n) = %(m,n)]

0 0

where the Mean Square Error (MSE) is defined as:
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Figure (1) The embedding and the extractic

fR(le) fG(le) fB(le)

The color image (RGB) is three different images wit grayscale &(x,y),
fG(le)v fB(le)

RGB Vector

The color vector contains the RGB value for (x,y) ixel in the image matrix

Figure (2) Representation of color image
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Figure (3). The different frequency regions
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Figure (4). The Embedding Stage
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Water- Image
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Figure (5). TheExtraction Stage
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C 11 1024*768 pixel Cover3 | 1024*768 pixel
overt mage pxe Cover2 Image 1024*768 pixel overs mage pixe

Wimg (1) Wimg (2)

Wimg (6)

Wimg (7) Wimg Wimg (9)

Figure (6) The Original and Watermark Images
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5.1 The Experiments:
The result of the experiments is shown in Table (1)

Table (1) The results 0 The Experiments

Original Watermark Watermark PSNR (dB)
Image No. No. Dimensions

Coverl 1 60*60
2 55.0152
3

Coverl 4 128*128 42.7072
5
6

Coverl 7 256*256 43.1063
8
9

Cover2 1 60*60 58.1724
2
3

Cover2 4 128*128 42.6596
5
6

Cover2 7 256.256 42.6596
8
9

Cover3 1 60*60 67.0151
2
3

Cover3 4 128*128 40.0744
5
6

Cover3 7 256*256 40.0744
8
9

The watermark can be embedded in the (4, 8, @6)se. To get a higher PSNR ratio the watermark

locations at least in each block (8*8=64 locationsjnage must be small resolution as shows in thdtresu
Where the watermark blocks that are using in tlishe water-images small, then getting up a higher
research are 2*2, to get a small piece of waterm@&NR and vice versa

that can be embedding in cover without resulting an

6.

Conclusions:
The experiments show the ability of the

proposed algorithm to embed the watermark image

in

watermarking

the
the

efficient manner
requirements

an by achieving

that showed

following:

1. Transparency. The proposed algorithm

provide a high degree of transparency that the
HVS does not recognize the watermark that
embedded in the original image. And this can
be achieved by choosing the embedded
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locations which are far from the low frequency
locations (blocks energy).

2. Capacity: The proposed algorithm has a
high capacity that can reach half of the original
image size.

3. Security: The important requirement that
must be provided in the system by embedding
the watermark in the appropriate frequency
domain coefficients and produce an embed
image with good PSNR.
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