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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. 
 

 
Fig.1. Watermarking theme 

 

Indivisible from the host picture, sufficiently vigorous to 

oppose any controls while protecting the picture quality. In 

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 

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 

Change (DCT) and Discrete Fourier Transform (DFT).  

 
 

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 multi-

determination 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. 3. DWT is the multi resolution depiction of a picture 

the decoding can be prepared consecutively from a low 

determination to the higher determination. 
 

 
Fig.2. Watermark encoding 

 

 
Fig.3 Watermark detection 
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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: 
 

 
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 
 

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 

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 sub-

blocks. 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. 

 
Fig.6. Original video 

 

 
Fig.7. Watermarked video 
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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.8. PSNR vs. No. of frames (2-level 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. 

 

Fig.10. Correlation values vs. No. of frames 

(2-level DWT) 

 

Fig.11. Correlation values vs. No. of frames 

(3-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 3-

level DWT 
 

 

Frame 

No./ 

Quality 

parameters 

 

 

PSNR 

 

 

 

SSIM 

 

2 level 

DWT 

3 level 

DWT 

2 level 

DWT 

3 level 

DWT 

1 99.42 108.30 0.9145 0.9623 

5 98.15 109.50 0.9023 0.9623 

10 99.18 108.56 0.9129 0.9623 

15 98.33 109.95 0.9005 0.9623 

20 99.84 108.00 0.9221 0.9623 

25 99.58 108.43 0.9128 0.9623 

30 98.15 109.50 0.9023 0.9623 

 

Quality assessment: 
 

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. 
 

VI. ACKNOWLEDGEMENT 
 

The satisfaction and euphoria that accompany the 

successful completion of any task would be incomplete 

without the mention of the people who made it possible, 

whose constant guidance and encouragement crowned the 

efforts with success. 

I would like to thank my guide B. S. SUDHA, Associate 

Professor, Dept of ECE, Dr. AIT, Bengaluru, Karnataka, 

India for her immense guidance which helped me in the 

completion of my project work. 

Lastly I would hereby acknowledge and thank my parents 

who have been a source of inspiration and also 

instrumental in carrying out this project work.   
 

 

REFERENCES 
 

[1]  R. G. van Schyndel, A. Z. Tirkel, and C. F.  Osborne,  A digital 

watermark, in Proc. IEEE Int.Conf. Image Processing (ICIP), 1994 
[2]  G. Rosline Nesa Kumari, B. Vijaya Kumar, L. Sumalatha, and Dr V. 

V. Krishna, Secure and Robust Digital Watermarking on Grey 

Level Images, International Journal of Advanced Science and 
Technology, 2009. 

[3] Blossom Kaur, Amandeep Kaur, Jasdeep Singh, Steganographic 

Approach for hiding Image in DCT Domain, International Journal 

of Advances in Engineering & Technology, July 2011. 

[4]   Manjit Thapa Dr. Sandeep Kumar Sood Meenakshi Sharma , Digital 
Watermarking: Current Status and Key Issues, International journal 

of Advances in Computer Networks and its security. 

[5]  T. Wiegand, G. Sullivan, G. Bjontegaard, and A. Luthra, “Overview 
of the h.264/avc video coding standard,” IEEE Transactions on 

Circuits and Systems for Video Technology, vol. 13, no. 7, pp. 560 

–576, july 2003. 
[6]  Cox and M. Miller, “Electronic watermarking: the first 50 years,” in 

IEEE Fourth Workshop on Multimedia Signal Processing, 2001, pp. 

225–230. 
[7]  Baisa L. Gunjal, R.R. Manthalkar, “An overview of transform 

domain robust digital image watermarking algorithms”, Journal of 

Emerging Trends in Computing and Information Sciences, 2010. 
[8]  Nilanjan Dey, Anamitra Bardhan Roy, Sayantan Dey, “A novel 

approach of color image hiding using RGB color planes and DWT”, 

International Journal of Computer Applications, 2011. 
[9] X. Xia, C. Boncelet, and G. Arce, “A multiresolution watermark for 

digital images,” in International Conference on Image Processing, 

vol. 1.IEEE, 1997, pp. 548–551. 
[10] S.MaruthuPerumal Dr.V.VijayaKumar “A Wavelet based Digital 

Watermarking Method using Thresholds on Intermediate Bit 

Values International” Journal of Computer Applications February 
2011. 

[11] Ibrahim, R. and Kuan, T. S., “Steganography Imaging (SIS): Hiding 

Secret Message inside an Image”. Proceedings of the World 
Congress on Engineering and Computer Science, 2010, San 

Francisco, USA. 

[12] R. Gonzalez and E. Richard, Digital image processing, 3rd ed. 
Prentice Hall Press, 2002. 

 

 

 

BIOGRAPHIES 
 

 

Darshan MS received his B.E degree in 

Electronics and Communication 

Engineering from PES College of 

engineering, Mandya in the year 2012 & 

currently doing his Master degree in 

VLSI Design &Embedded system, Dr. 

Ambedkar institute of technology, 

Bangalore, Karnataka, India. His area of interests is 

Digital Image Processing, VLSI, Embedded Systems and 

Networking. 
 

 

Sudha B S received her B.E degree in 

Electronics and Communication 

Engineering from PES College of 

engineering Mandya, Karnataka, India 

in the year 1991. She completed her 

Master degree in Industrial Electronics, 

SJCE Mysore, and Karnataka, India in the year 2000. 

Currently she is working as an Associate Professor in 

ECE department at Dr. Ambedkar Institute of 

Technology, Bangalore, Karnataka, India. Her areas of 

interest include Communication especially in Microwave 

and Digital communication. 

 

 

 

 

 

 

 

 

 

 

 

 

   

. 


