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VLSI IMPLEMENTATION OF EFFICIENT IMAGE WATERMARKING ALGORITHM





ABSTRACT
Protection and authentication of digital multimedia content during transmission has become very important with the ongoing development in communication and networking field. Aiming at this popular research topic of recent time, this paper presents a comparative analysis of different watermarking techniques performed in MATLAB. It also presents a robust VLSI architecture for watermarking which survives most of the attacks to which data is exposed on internet and contributes towards anti-plagiarism rule. This paper exhibits the ASIC implementation of an efficient digital watermarking algorithm for images based on frequency domain Discrete Wavelet Transform and spatial domain bit plane slicing.



      


                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The proposed architecture is designed aiming at easy integration into any existing digital camera framework.
· The proposed watermarking chip can be easily incorporated as a module in any existing JPEG encoder and a secured JPEG encoder can be developed.
· The proposed watermarking chip can also be directly integrated with any existing digital still camera.
· It is assumed that the proposed chip is to be used as a module in any existing JPEG encoder or a digital camera, and use their memory.
· The watermarking chip can also be integrated in any existing JPEG encoder. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The problem of receiving the multidigit decimal value is solved by using the Pixel Value Combiner which combines the multidigit decimal value and store in the RAM. 
· One of the problems of memory initialisation in hardware descriptive languages like Verilog and VHDL is that, the constructs used for such initialisations are not synthesisable. 
· With rapid increase in use of internet and digital media, transmission and reproduction of digital products has become very convenient but it has some drawbacks. 
2.2. PROPOSED SYSTEM 
· The proposed algorithm is this paper works by manipulating the bits of base image pixels according to the respective pixel of watermark.
· One of the IP core used in the proposed architecture is Block Memory generator.
· In this paper, we propose a VLSI architecture that can insert visible watermarks in images.
· The signal-to-noise ratio (SNR) of the watermarked images obtained using the proposed chip and also of the watermarked images obtained using software schemes.
· The SNR in both hardware and software schemes found to be approximately same; thus, proving effectiveness of the proposed chip.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Digital watermarking performed in spatial-domain consists of easy operations and are generally computational cost efficient but gives poor results after common signal processing like filtering and JPEG etc. and also after geometric distortions like scaling and cropping etc.
· Many researchers are trying to develop a memory, area and power efficient hardware implementation of watermarking algorithm. 
· In this process the original gray scale image is transformed using frequency domain DWT to obtain HH, HL, LL, LH coefficients and then watermark is inserted in the suitable coefficients of transformed host image using spatial domain bit plane slicing.
· The paper also proposes and implements an efficient digital image watermarking architecture using a combination of spatial domain bit plane slicing and frequency domain Haar based DWT in VLSI. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Memory Efficient Hardware Architecture of 2-D Dual-Mode Lifting-Based Discrete Wavelet Transform
	Chih-Hsien Hsia, Jing-Ming Guo, Jen-Shiun Chiang, 
	Memory requirements (for storing intermediate signals) and critical path are essential issues for 2-D (or multidimensional) transforms.

	A novel DWT based Invisible Watermarking Technique for Digital Images
	Mohamed Sathik, SS Sujatha, 
	The digital images, videos, sound files and other computer files can be used as carrier to embed the information.

	FPGA Implementation of Low Power, High Speed, Area Efficient Invisible Image Watermarking Algorithm for Images
	Anumol T J, Binson V A, Soumya Rasheed, 
	The fragile and semi fragile watermarking techniques have some serious disadvantages like increased use of resources, larger area requirements, and high power consumption. 

	Digital Watermarking Algorithm Based On DCT and DWT
	Li Sukang, Mei Jiansheng, and Tan Xiaomei, 
	This paper introduces an algorithm of digital watermarking based on Discrete Cosine Transform(DCT) and Discrete Wavelet Transform(DWT).



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
    The paper presents a comparative analysis of various techniques for digital image watermarking implemented in MATLAB and compared against standard Image Quality Parameters. Analyzing the results obtained from this study it was concluded that the approach based on amalgamation of Haar DWT and bit plane slicing is better in terms of transparency, robustness, unambiguous and payload. The paper also proposes and implements an efficient digital image watermarking architecture using a combination of spatial domain bit plane slicing and frequency domain Haar based DWT in VLSI. The watermarked image is also checked for ease of extraction after getting attacked by various attacks like addition of noise, contrast enhancement, blurring and resizing. 
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