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Abstract: In this paper, 2-level DWT and 3-level DWT is presented and both are compared in frequency domain with
quality metrics. In video watermarking, a source video is divided into number of frames and only one frame is
considered. That frame is divided into 3-level DWT in these frames high bands of coefficients are selected to implant
secret video/watermark logo into the frames which is applicable to all frames in a source video. This will give the
assurance to invisibility for HVS. After embedding, watermarking detection is done with the same procedure. Finally
comparative analysis is done with the experimental results.
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I. INTRODUCTION
Due to the headway of computerized media instruments
the capacity and circulation of interactive media substance
is turn out to be simple. Issues on security have risen and
there is a basic requirement for ensuring the computerized
substance against forging, robbery and malevolent
maniple.

Though, DWT has been utilized as a part of computerized
picture watermarking all the more as often as possible
because of its fabulous spatial restriction and multidetermination qualities, which are like the hypothetical
models of the human visual framework. Further execution
changes in DWT-based advanced picture watermarking
calculations could be gotten by expanding the level of
DWT.
Here we propose an imperceptible watermarking
technique based on 2-level DWT and 3-Level DWT.
II. THEORITICAL BACKGROUND OF DWT

In this section we will investigate the audit of digital
watermarking used for pictures. It describes the past work
which had been done on digital watermarking by using
DWT system and different systems, including the
investigation of different watermarking plans and their
results. A watermark model consists of watermark
encoding and detection processes as shown in Fig. 2 and
Fig.1. Watermarking theme
Fig. 3. DWT is the multi resolution depiction of a picture
Indivisible from the host picture, sufficiently vigorous to the decoding can be prepared consecutively from a low
oppose any controls while protecting the picture quality. In determination to the higher determination.
this manner through watermarking, scholarly properties
remains available while being for all time checked.
Another classiﬁcation is based on domain which the
watermark is applied i.e., the spatial or the frequency
domain. The easiest way to watermark a video is to change
directly the values of the pixels, in the spatial domain. A
more advanced way to do it is to insert the watermark in
Fig.2. Watermark encoding
the frequency domain.
Compare with spatial domain systems, frequency domain
watermarking systems demonstrated to be more
compelling as for accomplishing the vagueness and vigor
Prerequisites of advanced watermarking calculations.
Normally used frequency domain systems incorporate the
Discrete Wavelet Transform (DWT), the Discrete Cosine
Fig.3 Watermark detection
Change (DCT) and Discrete Fourier Transform (DFT).
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The DWT parts the signal into high and low frequency
parts. The high frequency part contains data about the
edge segments, while the low recurrence part is part once
more into high and low recurrence parts. The high
recurrence parts are normally utilized for watermarking
subsequent to the human eye is less touchy to changes in
edges.
In two dimensional applications, for every level of decay,
we first perform the DWT in the vertical side, followed by
the DWT in the flat heading. After the first level of decay,
there are 4 sub-groups: LL1, LH1, HL1, and HH1. For
each progressive level of decay, the LL sub band of the
past level is utilized as the data. To perform second level
decay, the DWT is connected to LL1 band which breaks
down the LL1 band into the four sub- groups LL2, LH2,
HL2, and HH2. To perform third level decay, the DWT is
connected to LL2 band which break down this band into
the four sub-groups – LL3, LH3, HL3, HH3. This outcome
in 10 subgroup per segment. LH1, HL1, and HH1 contain
the most elevated frequency bands display in the picture
tile, while LL3 contains the least frequency band. The
three-level DWT decay is shown:

implanted into the low frequency component because of
its robustness. Once embedding is completed, Inverse
DWT is applied to generate the safe watermarked image.
Watermark extraction
In this stage, the watermarked video is used as input video
and it is split into no. of frames/images. This image is
applied across 3-level DWT and is decomposing into subblocks. This is done by 3 iterations due to 3-level DWT.

Fig.5. 3-level DWT decomposition
The secret image is recovered from this watermarked
image. Again it is done by PN sequence algorithm and
after all these stages inverse transform is applied to
complete the process.
IV. EXPERIMENTAL RESULT
We have used a source video and secret video. Dividing
them into no. of frames/images and then we are using
these images for the following work. The below figures
represent the original image and watermarked image of
source video.

4. 3-level DWT decomposition
DWT is at present utilized as a part of a wide assortment
of signal handling applications, for example, in sound and
feature pressure, evacuation of noise in sound, and the
reenactment of remote reception apparatus dispersion.
Wavelets have their power packed in time and are
appropriate for the investigation of transient, time-shifting
signs. Since the greater part of the genuine signals
experienced is time fluctuating in nature, the Wavelet
Transform suits numerous applications exceptionally well.
III. PROPOSED WORK

Fig.6. Original video

The proposed work consists of two stages:
 Watermark embedding
 Watermark extraction
Watermark embedding
In this stage, the source video is decomposing into images.
The source image applied across 3-level DWT and it
decomposes into sub-blocks. This is performed up to 3
iterations because of 3-level DWT. On the other side same
iterations are performed to secret video which is
decompose into secret image which is implant into the
source image. PN sequence algorithm is used to embed the
watermark into the source image. The watermark is
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The PSNR values in both 2-level and 3-level DWT are as
follows:
In both figures variation in PSNR due to level variation of
DWT can be seen

Fig.11. Correlation values vs. No. of frames
(3-level DWT)
Fig.8. PSNR vs. No. of frames (2-level DWT)

The Peak-Signal-To-Noise Ratio (PSNR) is calculated as
follows:
MSE (mean squared error) can be derived from:
Where I and I′ are the pixel values at location (i,j) of the
original and the distorted frame respectively.

Table 1 PSNR and SSIM values in 2-level DWT and 3level DWT
Fig.9. PSNR vs. No. of frames (3-level DWT)

The correlation values (SSIM) in both 2-level and 3-level
DWT are as follows:
The figures show that there is no variation in correlation
values due to change in levels of DWT.

Frame
No./
Quality
parameters

PSNR

SSIM

1

2 level
DWT
99.42

3 level
DWT
108.30

2 level
DWT
0.9145

3 level
DWT
0.9623

5

98.15

109.50

0.9023

0.9623

10

99.18

108.56

0.9129

0.9623

15
20
25
30

98.33
99.84
99.58
98.15

109.95
108.00
108.43
109.50

0.9005
0.9221
0.9128
0.9023

0.9623
0.9623
0.9623
0.9623

Quality assessment:

Fig.10. Correlation values vs. No. of frames
(2-level DWT)
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The values of PSNR and SSIM are calculated in over
previous work hence we are getting those values directly
and they are comparing with proposed 3-level DWT. From
these values we can observe that due increase in level of
DWT the PSNR value is also increased. The increase in
values says that it has good watermarked quality and also
highly robust against attacks. The SSIM tells that small
variation in recovered image to secret image.
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V. CONCLUSION
In this paper, comparative analysis is done with the two
transform 2level DWT and 3level DWT by considering
the quality metrics such as PSNR and SSIM. The
proposed work consists of embedding the secret video into
the source video and same is extracted at the second stage
of the work. Result shows that the PSNR and Correlation
values in both 2level DWT and 3level DWT.
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