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ABSTRACT: In recent time internet provides groovy appliance in transferring a big quantity of information in
different portions of the globe. Touse such types of information from internet application we have to need the
information security, safety. Keeping the public interest in mind, the watermarking concept was created. For an
information security, safety, purpose the watermarking technique comes into existence.In this paper, we are presenting
a new schema for the robust video watermarking resistant against the division distortion.Spatial and transform
techniques are used for implanting the watermark information and to develop the best quality watermarked video.To
avoid the distortion camera parameter must be accurate. If this parameter is not accurate, distortion will occurs and may
be destroy the quality of the video as well as watermark information. So, one of the main causes of distortion is an
inaccurate parameter of the camera. The next reason of distortion is wide angle lenses which are basically used in
camera ex. HMD devices and free view television etc. Transmission channel is also the cause of distortion. To avoid
such types of distortion there is the needfor accurate and efficient detection methods. By using these methods of
detection, the stable results of watermarking information will be produced.We will use the correlation and SSIM
(Structural similarity index measure) parameters for detection of watermark information. In this paper, we are working
on the division distortion model. We are showing the graphical representation of correlation and SSIM with BER (bit
error rate), MSE (mean square error) and detect the watermark image information from the distorted watermarked
video.
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I. INTRODUCTION

Nowadays, in the discipline of information technology watermarking become aninteresting and hot research subject.
Watermarking simply means to embed the secret information in the form of image, text in the carrier signal
(image/audio/video). The security of the digital information and copyright protection is so necessary [1-3]. We take the
information from multiple sources like internet, Tv etc. and transferthis digital information or data from one place to
theanother place, it may beaffected by the attacks (geometric/non-geometric) or affected by the multiple types of
distortions like barrel distortion, rational type distortion and division distortion so on. These attacks and distortion has
the power to spoil watermark information from the carrier signal.Distortion and attacksare a big concern for authorized
users because this has an ability to destroy the watermark information and degrade the quality of the video.This concern
can be increased by unauthorized users. So we have to need a copy security and copyright protection so on.

The most powerful feel too attached to the natural world is the vision. Today in many important implanted applications
the use of camera is must.In camera, multi types of lenses are applied. These lenses are also creating the distortions.
Sometime we are adding the distortion in the video for removing the present distortion like to remove the pinchusion
distortion we have to add some distortion [4 5]. If we have added the distortion in the video then there is a chance to
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take out the watermark data and which is not right for us. A watermark is the hallmark of our rights so if it is damaged
for any reason we can lose our rights and ownership. Watermark information’s protection is so important nowadays.
We are implanting the watermark information into the video then that video putsintothe global world. So anyone uses
the watermarked video. The biggest problem arises to secure the watermark information.

We are also showing the embeddingand extraction process.

Secret Key
(k)

Watermark Image

g
xxxxxxxxxxxxxxxxxxxxxxxxxxxx

Carrier video Q Watermarking _
i 4 Embedding Method ’ Watermarked video

Fig. 1 Digital watermarking embedding process [6]

Original video Secret Key (k)
Watermarkin
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&

Fig. 2 Digital watermarking extraction process [6]
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There are multiple techniques are adding up to detect the watermark information. We are working on the division
distortion model. If this type of distortion is present in the watermarked video then we can detect the watermark
information and owners can avoid the worry of missing a watermark. In the embedding process, we add the watermark
signal into the carrier signal or original signal. We should be used secret key at the time of embedding. This same secret
is used at the time ofthe extraction process. The secret key provides the safety and protection from the unauthorized
users [6]. In this paper, we firstly choose video where the watermark is added. After addition of watermark we also add
the division distortion to the watermarked video. In this video watermarkinformation mayberemoved after the addition
of distortion. My work is to detect the watermark information at higher BER (bit error rate) and MSE (mean square
error). We are finding the watermark information with the help of some parameters and showing the relation between
correlation and SSIM with BER (bit error rate), MSE (mean square error).

1. DIVISION DISTORTION MODEL

The division model is totally different from the normal model.For making any type of distortion model we should
demonstrate its performance as well as previous approximation.Lens distortion model is not so simple. If you want to
work on the division model we have to complete knowledge about the Taylor series [7]. In division model we take the
first order nonlinear terms.

x = (1 +2lpl*)p - (1)

Several models have been produced, but there not all of them were rather efficient, but there was a model which can be
considered in evaluating the result of the distortion of the video’s frame. The equation 2 represents the mathematical
formularepresenting the division model:

1

P @A -@

The standard formula for the lens distortion

G3)=ro GZ5) @)

f (r)isthe distortion function which indicates the shape of the distortion model.
(x,y) is the pixel to coordinate which shows the distorted point, (x,9) is also the pixel coordinate which shows the
undistorted point, (x.,y,) is the center point of the distortion model. The both equations basically represent the
camera’s distortion function. We can also show the original and distorted frame.
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Fig. 3 (a) Original watermarked frame (b) Original watermarked Frame with division distortion
We are showing the effect of division model of the original watermarked frame.
Il. PROBLEM FORMULATION

Nowadays, new advancement is making out in the area of multimedia devices.The new devices are coming to the
market like free view television, HMD devices etc. This device creates the distortion into the video. This distortion will
create the problem for the authorized users. When the distortion occurs in the video, then the pixel value can be
fluctuated. The change of pixel value also destroys the watermark information which is present behind the carrier video
signal. The researches have become a lot of techniques of distortion with the use of single parameter [9-16]. In my
proposed work we have taken more than one parameter for finding the watermark information from the distorted
watermarked video’s frame.

I1l. PROPOSED WORK

Lots of problems are present at traditional work. All problems are discussed in the problem formulation. In my
proposed work, we are working on robust watermarking.We have developed accurate algorithms for embedding the
watermark and detection the watermark information from the distorted watermarked video. We are also presenting the
graphical representation of the correlation andthe similarity index withBER, PSNR and also find out the correlation and
similarity parameters for high entropy distorted watermarked frame.

1. TECHNIQUE USED

Multiple techniques are used for video watermarking. In the transform domain we are using the DWT (Discrete wavelet
Transform) [17 18] and in spatial domain we are using the spread spectrum [19-21] and LSB technique. In the first step
we are requiring the location where we can embed the watermark information. After the help of LSB technique we
exchange the original video’s frame pixel values with watermark image pixel value [22]. The last step of embedding
the watermark information is DWT technique. With the help of DWT technique we are compressing the video frame
and also using this technique we are embedding the watermark information.
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IV.METHODOLOGY

In my recent work we have used multiple techniques in the process of embedding the watermark and detection of the

watermark information.
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Graphical presentation of
Results

Fig. 4 Flow chart of the proposed work

1. First step is to select the mobile video for embedding the watermark behind it.

2. After selecting the video, further extracts the total 100 frames from the video. If the 100" frame is reached, then move to the
step 3 otherwise the extraction of the frames will be done again until the 100" frame reached.

3. Now evaluate the entropy value.

4. Now select the watermark image from the database.

5.  Select the frame which has the maximum entropy value of hiding the data behind it.

6. Apply Discrete Wavelet Transformation to the frames.

7. Now apply spread spectrum mechanism to evaluate or to find the location for hiding the data.

8. Employ the Least Significant Bit approach to hide the data behind the selected frames at the location that was located in the
previous step.

9. Apply Inverse of DWT to the image.

10. Add divisional distortion to the embedded image and watermarked image as well.

11. Evaluate the correlation between the distorted embedded imageand distorted watermarked image.

12. Perform the calculation of the Structural Similarity Index between embedded and watermarked image.
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13. Evaluate various performance parameters such as BER and MSE.
14. Plot the graphs of the performance parameters for graphical representation.
15.
V. RESULTS AND EXPERIMENTS

In this segment, we are finding the solutions after the implementation of the proposed study. We are essentially turning on video
watermarking and the chief object to prevent the watermark in the video from getting ruined. The proposed work comprises of DWT
technique in order to play upon the division distortion model.

In this paper, we are working on the video. The video’s information is Number of Frames = 9391, Bits per Pixel = 24, Frame Rate =
29.9700, Height = 720, Width = 960, Video Format = RGB24.

We are holding 100 frames from the video. After frame extraction we have selected the 20 frames. weare selecting only 20
frames.The selection of frame is decidedby the entropy value and then embeds the watermark information into the selected frame.
The 288 frame number has highest entropy value and the 202 frame number has lowest entropy value. The later addition of division
distortion into the watermarked video’s frame and watermark image we are noticing the correlation and SSIM.

The value of correlation and SSIM is lying in between the 0.6 to 1. If it values so close to the 1 it means more similarities of the
signal. We have to detect the watermark signal from the distorted watermarked video. The distortion is present in the watermarked
video is division distortion. In the tabularform, we are representing the correlation and SSIM values of the frame. It represents the
presence of the watermark signal.

Table 1 Evaluation of two parameters by the addition of division distortion model

DIVISION DISTORTION

Frame Number SSIM Correlation
288 0.7087 0.9957
289 0.7057 0.9936
290 0.6989 0.9865
291 0.6984 0.9756
292 0.6958 0.9752
294 0.6915 0.9700
299 0.6900 0.9698
298 0.6898 0.9682
296 0.6896 0.9620
295 0.6872 0.9571
293 0.6855 0.9568
297 0.6849 0.9560
236 0.6802 0.9540
239 0.6795 0.9479
207 0.6792 0.9371
206 0.6766 0.9368
204 0.6722 0.9194
208 0.6690 0.9144
203 0.6667 0.9065
202 0.6637 0.9057
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Note. SSIM= Structural similarity index measure

We are proving the relationship between the BER, MSE with correlation and SSIM.In this relationship we are detecting
the correlation and SSIM of the distorted watermarked frame with highest BER and MSE.
The graphical form of the correlation and SSIM with BER and MSE is shown below:

Fig. 5 Graphs for Correlation on the basis of BER in proposed work

Fig. 6 Graphs for Correlation on the basis of MSE in proposed work

Fig. 7 Graphs for SSIM on the basis of BER in proposed work

Fig. 8 Graphs for SSIM on the basis of MSE in proposed work
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The distorted watermark image and distorted watermarked video’s frame are basically used for getting the watermark
robustness. The original and watermarked image is used to finding the watermark imperceptibility [23 24]. The
watermark robustness is correlation dependent. The watermark imperceptibility is PSNR dependent. PSNR factor is
used to finding out the BER and MSE factors. We are using the « factor which gives the strength of watermark signal.
This factor shows the relationship between watermark imperceptibility and watermark robustness [25].

VI.CONCLUSION

Watermarked video is acquired from the different sources like internet, television etc. The main cause of the distortion
is use of sources. In this paper, we are working on division distortion and detect the watermark information from the
distorted watermarked video by using the SSIM, BER, MSE and correlation parameters. Further enhancements can be
performed by using various distortion models as well as various attacks.By working with all distortion models and
attacks, we can increases the accuracy and efficiency of the system.
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