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Fully Pipelined Low-Cost and High-Quality Color Demosaicking VLSI Design for Real-Time Video Applications





ABSTRACT
This paper presents a fully pipelined color demosaicking design. To improve the quality of reconstructed images, a linear deviation compensation scheme was created to increase the correlation between the interpolated and neighboring pixels. Furthermore, immediately interpolated green color pixels are first to be used in hardware-oriented color demosaicking algorithms, which efficiently promoted the quality of the reconstructed image. A boundary detector and boundary mirror machine were added to improve the quality of pixels located in boundaries. In addition, a hardware sharing technique was used to reduce the hardware costs of three interpolators. The VLSI architecture in this work contains only 4.97 K gate counts and the core area is 60,229 um2 synthesized by using 0.18-um CMOS process. The operating frequency of this work is 200 MHz by consuming 4.76 mW. Compared with the previous lowcomplexity designs, this work has the benefits in terms of low cost, low power consumption, and high performance.



        	

CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The demosaicking procedure is enclosed within the camera, consequently an honest demosaicking methodology applicable for inexpensive VLSI implementation is required and in addition the hardware worth is extremely necessary. 
· The worth of VLSI implementation depends upon totally on the desired memory and process quality. 
· However, the resolution of camera images increased from VGA (640X480) to presently 4K extremist HD (4096X2160). the big the image, the higher the road buffering is needed. 
· The desired line buffering can become the foremost very important component of the hardware value. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Besides, another novel graph based regularization framework was presented in which a weight matrix was built to measure similarity and a static Laplacian was used to solve a variational problem.
· Whereas spatial correlation is the only estimation groundwork for everyday picture interpolation, spectral correlation between the shade channels additionally comes into play for the demosaicing problem.
· The easiest strategy to the demosaicing problem is to deal with color channels separately and fill in lacking pixels in every channel the use of a spatially invariant interpolation technique like bilinear or bicubic interpolation.
· The desired line buffering can become the foremost essential issue of the hardware value.            
2.2. PROPOSED SYSTEM 
· The one-dimensional ‘‘ideal’’ interpolation is the multiplication with a rect function in the frequency domain and can be realized in the spatial area through a convolution with the sinc function. 
· A need to keep the interpolation filter kernel space-limited to a small measurement and also extract as an awful lot data from the neighborhood as possible. 
· It is found that most implementations are designed with hardware implementation in thinking paying terrific attention to the need for pipelining, system latency, and throughput per clock cycle. 
· The larger the neighborhood, subjected to the increase in the pipeline, the higher the latency and per chance lesser the throughput.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· A color filter array (CFA) technique is an efficient and compact method to obtain a multispectral image both on CCD and CMOS image sensors. 
· Some high-performance and high-quality color demosaicking and interpolation algorithms have been proposed.
· It utilized edge information to avoid averaging noncorrelated color differences and improved demosaicking performance successfully.
· In this paper, a novel cost-efficient and high-performance hardware-oriented color demosaicking algorithm is proposed for VLSI implementation.
· Moreover, a novel linear deviation compensation is also used to promote the performance of red-blue color interpolation.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Edge strength filter based color filter array interpolation
	I. Pekkucuksen, and Y. Altunbasak, 
	Many demosaicing algorithms have been introduced over the years to improve subjective and objective interpolation quality.

	Stochastic color interpolation for digital cameras
	H. A. Chang, and H. H. Chen, 
	It models an image as a 2D locally stationary Gaussian process and achieves robustness against aliasing by employing an edge-sensitive weighting policy based on the stochastic characteristics of uniformly oriented edge indicators.

	Self-similarity driven color demosaicking
	A. Buades, B. Coll, J.-M. Morel, and C. Sbert, 
	This inference requires a deep understanding of the interaction between colors, and the involvement of image local geometry.

	Graph-based regularization for color image demosaicking
	C. Hu, L. Cheng, and Y. M. Lu, 
	As an initial step, we build a weight matrix which measures the similarity between every pair of pixels, from an estimate of the full color image.



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


CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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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:
    In this paper, a cost-efficient and high-performance color demosaicking VLSI design based on hardware sharing and pipeline scheduling techniques is proposed for real-time video applications. A linear deviation compensation, immediately interpolated green color pixels, a boundary detector and a boundary mirror machine are used to improve the quality of the reconstructed image. 


















CHAPTER-6
REFERENCE
· [1] B. E. Bayer, “Color imaging array,” U.S. patent 3 971 065, Jul. 1976. 
· [2] I. Pekkucuksen, and Y. Altunbasak, “Edge strength filter based color filter array interpolation,” IEEE Trans. Image Process., vol. 21, no. 1, pp. 393–397, Jan. 2012. 
· [3] H. A. Chang, and H. H. Chen, “Stochastic color interpolation for digital cameras,” IEEE Transaction on Circuits and Systems for Video Technology, Vol. 17, no. 8, pp. 964-973, Aug. 2007. 
· [4] K. L. Chung, W. J. Yang, W. M. Yan, and C. C. Wang, “Demosaicing of Color Filter Array Captured Images Using Gradient Edge Detection Masks and Adaptive Heterogeneity-Projection,” IEEE Trans. Image Processing, vol. 17, no. 12, pp. 2356–2367, Dec. 2008. 
· [5] A. Buades, B. Coll, J.-M. Morel, and C. Sbert, “Self-similarity driven color demosaicking,” IEEE Trans. Image Process., vol. 18, no. 6, pp. 1192–1202, Jun. 2009. 
· [6] C. Hu, L. Cheng, and Y. M. Lu, “Graph-based regularization for color image demosaicking,” in Proc. IEEE Int. Conf. Image Processing (ICIP), Oct. 2012, pp. 2769–2772. 
· [7] X. Chen, G. Jeon, and J. Jeong, “Voting-based directional interpolation method and its application to still color image demosaicking,” IEEE Transaction on Circuits and Systems for Video Technology, vol. 24, no. 2, pp. 255-262, Feb. 2014. 
· [8] S. C. Hsia, M. H. Chen, and P. S. Tsai, “VLSI implementation of lowpower high-quality color interpolation processor for CCD camera,” IEEE Transaction on Very Large Scale Integration (VLSI) Systems, Vol. 14, no. 4, pp. 361-369, Apr. 2006. 
· [9] S. C. Hsia, and P. S. Tsai, “VLSI implementation of camera digital signal processor for document projection system,” in Proc. IEEE Int. Conf. Signal Processing System (ICSPS), Jul. 2010, pp. 657–660. 
· [10] Y. H. Shiau, P. Y. Chen, and C. W. Chang, “An area-efficient color demosaicking scheme for VLSI architecture,” International Journal of Innovative Computing, Information and Control, Vol.7, No.4, pp.1739- 1752, Apr. 2011. 

image1.png
CFA Pixels
Detector
Mirror

Mirror Pixels Red-Blue
Color

Green Color | g7[”| Interpolation
Interpolation





