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Abstract

The protection of ownership and the prevention of
unauthorized tampering of multimedia data (audio ,video,,
image, and document) have become important concerns. A
digital watermark is a code that embedded inside an

image/video .It acts as a digital signature ,giving the
image/video a sense of ownership. In this paper, a
watermarking scheme based on slantlet transform, an

orthogonal discrete wavelet transform is presented. The
watermark is hidden into mid band frequencies of slantlet
coefficients of one frame in a video, which will produce a
small amount of distortion in that watermarked video. The
PSNR and MSE will specify the performance of the video
watermarking system.
Keywords:  Slantet Video
processing; Hiding Process.

Transform;  Watermarking;

1.INTRODUCTION

Digital watermarking is a technique to insert a digital
signature (mark) into an image/video so that the signature can
be extracted for the purpose of ownership verification. This
type of technology is becoming increasingly important due to
the popularity of the usage of digital images/video on the
World Wide Web and in electronic commerce[1]. In general,
the inputs are message to be hidden and some media in which
to hide it, such as an audio stream , an image , or a video
stream .The output of the embedder is media is perceptually
very similar to the input media ,but contains the input
message as a hidden watermark[2]. The watermark can be
embedded directly in the spatial domain or in some transform
space using common transform , such as DCT, wavelet
transform or slantlet transform. In transform based schemes
the image/ video is transformed prior to watermark embedded
and the watermark is hidden in the coefficients representing
the image/video .The watermarked image/video is obtained
using an inverse transformation[3].

2. Slantlet Transform

The slantlet transform is based on an improved version of the
usual discrete wavelet transform (DWT) where the support of
the discrete-time basis functions is reduced[4]. The slantlet
transform is an orthogonal discrete wavelet transform with
two zero moments and with improved time localization, the
basis of the slantlet is based on a filter bank structure where
different filters are used for each scale.
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Let us consider a usual two-scale iterated DWT filter bank
shown in Fig. 1.a and its equivalent form Fig. 1.b. The slantlet
filter bank is based on the structure of the equivalent form
shown in Fig. 1.b, but it is occupied by different filters that are
not products. With this extra degree of freedom obtained by
giving up the product form, filters of shorter length are
designed satisfying orthogonality and zero moment
conditions[5]. Some characteristic features of the slantlet filter
bank are orthogonal, having two zero moments and has
octave-band characteristic as in Fig. 1.c. Each filter bank has a
scale dilation factor of two and provides a multi-resolution
decomposition. The slantlet filters are piecewise linear. Even
though there is no tree structure for slantlet it can be
efficiently implemented like an iterated DWT filter bank.
Therefore, computational complexities of the Slantlet are of
the same order as that of the DWT, but slantlet transform
gives better performance in de-noising and compression of the

signals[6]. @_’
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Fig. 1 (a) Two-scale iterated filter bank DWT.

(b) Equivalent form using the DWT.
(c) Two-scale filter bank using SLT.
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The filters gi(n), fi(n) and hi(n) are implemented in piecewise
linear forms and they can be represented as:

ap + a;n forn=0,.,2"-1

gi(n) = _ o 1)
by + by(n — 2" forn=2'..2"-1
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Co+ CiN forn=0,..2"-1

fi(n) = . o 2
do +di(n-2") forn=2..2"-1

ap + a;n forn=0,..2"-1

hi(n) = _ o 3)
bo + by(n-2") forn=2"..2"-1

These filters must satisfy the following constraints, which, in
turn, satisfy orthogonality and two vanishing moments:

(1)Each of gi(n),fi(n) and h;(n) is of unit normi.e.= 1

2i+1_1

> og=t1 )
n=0

2) gi(n) is orthogonal to its shifted time reverse i.e.

2i*1_4q

Z gi(n)g; =0 @)

3) Each of gi(n) and fi(n) annihilates linear discrete time
polynomials i.e.

2i+1_1

Z gi = 8

(10)

4) f; (n) and h; (n) are orthogonal to their shifted versions i.e.

2l-1
Z h; ()h; = 0 1)
n=0

(12)

(13)

(14)

Hence, ST will produce a filter bank, where each filter has its
length in power of 2. In case of a finite length signal (with
length in power of 2), this results in a periodic output for the
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analysis filterbank and an orthogonal transformation can be
constructed[6,7].

3. Proposed Digital color Video Watermarking
The proposed method is a unique method to watermark video
data using text mark. A text will be written and watermarked
on each frame of the video. Fig. .  frame (200) of video(4) i the
proposed watermarking system.

The video is separated into scene frames; each frame consists
of three color components, red, green and blue. Every
component is input to the slantlet block for transforming.

video

Text Mark

Fig. 2 Block diagram of the proposed digital color video Watermarking
system.
i i Frame watermarked
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Slantlet Transform of any video frame.

Fig. 3 Blocks used in embedding proc

For embedding a bit stream in any data (image or video), first
it must be transform into a sequence W(1  pgiocksusedin 18
the 0 by —1, where L is the length of embedding d
w(k) e{-1,1}, (k =1,...,L).This sequence is used as the
watermark. Let g(m,n) represents the DST coefficients which
are not located at the low frequency band of the frame. The
embedding process is performed as the following formula:
g'(m,n) = g(m.n) + € g(m,nmw(k),

where € is the strength of the watermark controlling the level
of the watermark w(1)...w(L).

Discrete Slantlet Transform coefficients at the lowest
frequency bands which are located in the upper left corner
block are not used or modified. The watermarked frame is
obtained by applying the Inverse Discrete Slantlet Transform
(IDST). In the watermark extraction process both the received
video (received frame) and the original one are decomposed
into the slantlet transform. It is assumed that the original video
is known for extraction. The extraction process is described by
the following formula:
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wr(k)=(gr'(m,n)-g(m,n))/( €g(m.n) ),

where gr'(m,n) are the DST coefficients of the received frame.
As known, in any communication channel there is some noise
added to the data (image or video) by attacks or transmission,
the extracted sequence wr(1)..wr(L) has a positive and
negative values. Hence, it is better to take the extracted
watermark as: frame (1) of video(4) frame(200)of video(4)
we(k)=sgn(wr(k)).

After extraction of the watermark, the bit stream is

reconstructed according to the replacement rule at the Fig. 5 The watermarked frames of video(4).
beginning.

4. Results and Discussion
Various color video clips are input to the system shown in Fig. 4
with input size of 256*256. The results involve the PSNR and
MSE of the watermarked video and the original video. Results
shows a significant PSNR and MSE for the videos tested in the

system.
Table 1 shows the PSNR &MSE for various videos.
frame (1) of video(7) .
No. Input video No.of PSNR MSE frame (150) of video(7)
frames
1 Rhinos 13 a2 00356 Fig. 6 The watermarked frames of video(7).
2 Videparture 337 63.46 0.029 .
5. Conclusion
3 | Mother&daughter 300 62.48 0.036 This paper presents a new technique to watermark video
4 Tennis 150 61.67 0.045 movies. The paper proposes using slantlet transform to
3 Paris 300 6011 0063 watermark each frame of the 'VldeO movie. Each frame is
_ slantlet transformed and a text is embedded in the upper left
6 Clair 494 60.17 0.062 corner in the slantlet domain. The PSNR is ranged between
7 Bus 150 59.87 0.067 (63-59)dB for all the experiments conducted. As for the MSE,
it ranged between (0.035-0.067).

Table 1 illustrates the high PSNR gained from using the
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