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Abstract — The paper aims comparison of digital blind
water marking technique using discrete cosine transform
(DCT) and discrete wavelet transform (DWT). Both the
methods are widely used among all the methods used for
watermarking techniques like spatial domain techniques.
Comparison between the two methods stated above has been
done in terms of recovery time, Peak signal to noise ratio and
NC. The simulation results show that DWT technique has
faster recovery time and greater PSNR numerically. The
comparison results are being shown at the end.
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I. INTRODUCTION

In the era of high speed internet, 4G, broad band and
MMS; digital data in the form of text, images, videos and
audios can easily be copied and distributed worldwide.
For protection against copy right and illegal usages; the
concept of watermarking techniques become popular.
Logos in television channels, special marks like time
stamp in video play back and faint image in the form of
logo behind texture document are some of the examples
of visible watermark which are frequently used in real
world. This is just like stamping over a paper. The digital
watermarking technique permits embedding an image or
any hidden data in an original image without changing in
outlook of the original (true) image. Among various
methods in blind watermarking technique original image
is not required although some of the properties of the
image may get affected. Frequency domain technique is
robust and highly secure.

The main purpose of this paper is to contribute in study
of comparison of frequency domain techniques in which
DCT and DWT techniques are used for image
processing as for blind watermarking. Section II
describes Basic principle and theoretical part of
watermarking. Section III describes DCT method for
watermarking. Section IV describes DWT method for
same purpose. Section V shows experimental output and
comparison result. Section VI concludes the paper.

II. BASIC PRINCIPLE AND THEORY

Digital watermarking is a process to embed hidden
information into digital multimedia data by some signal
processing method, the information is generally
unobservable, which is only drawn by special detector or
reader with an author key. Digital watermarking
techniques get advantage of human’s insensitive
perceptual organs the eye with brain portion managing it
and idleness in digital signal which eye watches. Digital

watermark doesn’t alter digital data’s basic characteristic
and using value. A digital watermark system is composed
of two parts, watermark embedding and watermark
detection. In Watermark embedding algorithm symmetric
key or public key is used to embed watermark into
original carrier information and then gets secret carrier.
Watermark detection algorithm uses corresponding key to
detect or recover watermark from secret carrier, without
decryption key, attackers difficultly find and revise
watermark from secret carrier. If they try to do so then
original data is distorted. The watermark may be random
digital sequence, digital identification data, text and image
or audio etc.
A. Watermark Embedding Model

Consider I as digital image i.e. the true original image ,
W as watermark signal in the form of a logo or another
image, K as key the secret information and the processed
watermark W’ is given by function Fin equation (1):

(W’) = F(I, W, K) (1)
If owner wants to make to the information private the

function F is made irreversible by suitable method like
typical DES encryption algorithm. Consider for
improvement of watermark reliability, safety and
generalization. Let watermark embedding function E,
original data I and watermark W’ (W’ is for (1)), w I with
watermark data objective is [1]:

Iw = E(I, W’) = E(I, F(I, W, K)) (2)

III. APPLIED DCT IN WATERMARKING

Discrete Cosine Transform—DCT in watermarking
world comes in the category of transform domain
technique of watermarking; which is better than that of
spatial domain technique. Some advantages of DCT are
large compression ratio, small BER (bit error rate) in
processing, good information integration ability even with
user altering functions like zoom, contrast and brightness
enhancement and good effect of calculation complexity
and it is one of pivot technologies of image processing
and encoding with technical basis used for several
standards made for multimedia video frequency
compression like MPEG, H. 261, H. 263 and etc. In DCT
based frequency watermark algorithm addition
transformation is not required for spectrum distribution
of video frequency, but effectively withstands influence of
DCT coefficient quantification coding, therefore DCT has
important research meaning in the field of digital imaging
and application. One and two dimensional DCT are used
for general applications. In this research work the two
dimensional DCT is used for blind watermarking and
briefly discussed further for the readers ease.
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A. Two-dimensional DCT
The Two dimensional DCT is defined as [2]:

(3)
In DCT technique, if quality measure robustness is

considered, DC components are suitable for embedding
watermark. Though studying DC component is not
explained here. Image embedding watermark is like
iterating a weak signal under strong background, if
human’s visual system characteristic is studied it can
easily be found and understood that only when iterative
signal exceeds particular limit of strength then it will be
inspected by human visual system. Threshold level of
iterative signal is predisposed by background illumination,
background consistency complexity, background and
signal space frequency; brighter the background is, the
higher the threshold level of visibility; the more
complex the background consistency is, the higher the
threshold level of visibility is; space frequency influence
for visibility threshold is explained by contrast sensation
function (CSF), which is called frequency masking [3].

IV. APPLIED DWT IN WATERMARKING

The Discrete Wavelet transform (DWT) is also a
transform domain based mathematical tool for
hierarchically decomposing an image. It is useful for
processing of non- stationary signals. The transform is
based on small waves; which are beautifully termed
wavelets, of varying frequency and limited duration.
Wavelet transform is the only transform method that
provides both frequency and spatial description of an
image [4]. Unlike conventional Fourier transform,
temporal information is retained in this transformation
process. Wavelets are created by translations and dilations
of a fixed function called mother wavelet. DWT is the
multi resolution description of an image the decoding can
be processed sequentially from a low resolution to the
higher resolution. The DWT splits the input signal into
two frequency parts high frequency part and low
frequency part. The high frequency part contains
information about the edge components are the
information obtained by high frequency part, while the
low frequency part of last split again splits into high and
low frequency parts. As the human eye is less sensitive to
changes in edges therefore high frequency components
are used for watermarking so that advantage of human
vision system can be gained. Two dimensional (2-D)
applications for each level of decomposition; we first of
all apply the DWT in the vertical direction (up & down),
next by the DWT in the horizontal direction (left &
right). After the first level of decomposition in the
information, there are 4 sub-bands: LL1, LH1, HL1, and
HH1. For each successive level of decomposition, the LL
sub- band of the previous level is used as the input. To
perform second level decomposition in the information,
the DWT is applied to LL1 band which decomposes the

LL1 band into the four sub- bands LL2, LH2, HL2, and
HH2(figure 1).

Fig.1. DWT decomposition of an image (2 levels)

Based on DWT and DCT technique, we propose a new
watermarking algorithm for digital blind watermarking
for image security. The proposed algorithm is divided
into two parts, watermark embedding and watermark
extraction (detection).
A. Watermark Embedding

The DCT decomposes t h e image into low and high
frequency components. Same process is done using
DWT. The technique for inserting the watermark is alpha
blending. The decomposed components of the host image
and the watermark are multiplied by a scaling factor and
are added in this technique. Since the watermark
embedded in this technique is perceptible in nature or
visible, it is embedded in the low frequency
approximation component of the host image. The
mathematical expression of the alpha blending the
watermarked image is given by

WMI = k*(LL2) + q * (WM2) (4)
Where WMI is low frequency component (LFC) of

watermarked image, K and q are scaling factors original
image to be watermarked and watermarked image
respectively.

After embedding the cover image i.e. original image
with watermark image, 3-level Inverse discrete wavelet
transform (IDWT) is applied to the watermarked image
coefficient to generate the final secure and authenticated
watermarked image.
B. Watermark Extraction

In this process firstly 2-level DWT is applied to
watermarked image and cover image which decomposed
the image in sub-bands. After this process the watermark
information is recovered from the processed watermarked
image by using the mathematical formula of the alpha
blending. The expression of alpha blending for the
recovered image is given by

R.W. = (WMI – (k * LL2)) (5)
Where R.W. = Low frequency (LF) approximation of

Recovered watermark, LL2 = Low frequency (LF)
approximation of the original image, and WMI= Low
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frequency (LF) approximation of watermarked image.
After extraction process, 2-level IDWT (Inverse Discrete
Wavelet Transform) is applied to the watermark image
coefficient to generate the final watermark extracted
image from the input image.

After extraction process, 2-level Inverse discrete
wavelet transform (IDWT) is applied to the watermark
image coefficient to generate the final watermark
extracted image [5].

V. CALCULATION OF PSNR

Peak Signal to noise ratio (PSNR) is one of the
performance measure of the proposed method [6] and is
calculated as follows –

(6)

VI. SIMULATION EXPERIMENT AND RESULT

For experimental demonstration of the given two
techniques, an interactive GUI is developed in MATLAB
and water marked image in first pass; recovered true
image and recovered watermarked image in second pass
can be seen in MATLAB Version 7.5.0.342 (R2007b) and
higher(figure 2 & 3). To test proposed watermarking
techniques two different water marks (water mark images)
of size 256 x 256 were generated. Numbers of images
(true images) of size 512 x 512 were used in experiment.
DWT and DCT techniques were applied to get recovery
time, PSNR and NC for given two transforms. The
comparison is depicted in given three graph plots (I, II,
III).

Fig.2. Blind water marking simulation result

Fig.3. Recovered original image

I. Comparison of recovery time in DCT and DWT

II. Comparison of PSNR in DCT and DWT

III. Comparison of NC in DCT and DWT

From the above three graph plots (I, II, III) it is clear
that the recovery time of true image and water marked
image in case of DWT is less than that of DCT. Thus,
blind image watermarking using DWT is found to be
faster than that of DCT. The second graph shows that
PSNR in DWT is higher than DCT. That means image
that undergo DWT is highly immune to noise.
The value of NC (normalized cross correlation) is
between 0 and 1.Bigger values shows better watermark
robustness.

VII. CONCLUSIONS

From the experimental result it can be concluded that
DWT gives good quality watermarked image, which
can be used with latest technology as viewed for
security and authentication purposes. Faster results
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obtained by DWT technique shows that less overhead
will be suffered by the main processor if DWT is used
and systems will response faster. Seeing DWT as a
future in this field will not be an exaggeration for it.
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