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Novel Block-Formulation and Area-Delay-Efficient Reconfigurable Interpolation Filter Architecture for Multi-Standard SDR Applications





ABSTRACT
A poly-phase based interpolation filter computation involves an input-matrix and coefficient-matrix of size (P×M) each, where P is the up-sampling factor and M=N/P, N is the filter length. The input-matrix and the coefficient-matrix resizes when P changes. An analysis of interpolation filter computation for different up-sampling factors is made in this paper to identify redundant computations and removed those by reusing partial results. Reuse of partial results eliminates the necessity of matrix resizing in interpolation filter computation. A novel block-formulation is presented to share the partial results for parallel computation of filter outputs of different up-sampling factors. Using the proposed block formulation, a parallel multiplier-based reconfigurable architecture is derived for interpolation filter. The most remarkable aspect of the proposed architecture is that, it does not require reconfiguration to compute filter outputs of an interpolation filter for different up-sampling factor. The proposed structure has regular data-flow and it has no overhead complexity for its reconfigurable feature unlike the existing structures. Besides, the proposed structure has significantly less register complexity than the existing structure and its register complexity is independent of the block-size. Moreover, the proposed structure can support higher input-sampling frequency than the existing structure. ASIC synthesis result shows that the proposed structure for block-size 4, filter length 32, and up-sampling factor 8, involves 13.6 times more area and offers 245 times higher maximum input-sampling frequency compared with the existing multiplier-less structure. It involves 18.6 times less area-delay-product (ADP) and 9.5 times less energy per output (EPO) than the existing multiplier-less structure.




        	








CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The proposed structures involve times less storage per output (SPO), and nearly times less energy consumption per output (EPO) compared with the existing structures, where is the input block-size. 
· They involve times more arithmetic resources than the best of the corresponding existing structures, and produce times more throughput with less memory band-width (MBW) than others.
· It involves less LUT access per output (LAPO) than the existing structure for block-size higher than 4.
· This architecture provides an efficient area-time power implementation which involves significantly less latency and less area-delay complexity when compared with existing structures for FIR Filter. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· This problem is partially solved by assuming a constant filter length (equal to the length of the largest size filter) for the reconfigurable interpolation filter, where smaller size filters are realized using the same structure by zero padding. 
· The folded interpolation filter structure has one major problem.
· One way to address this issue is to swap the configuration bits stored in the memory in and out of the hardware as they are needed during application execution. 
· Although it significantly reduces the configuration time,the performance of Partial Reconfiguration (PR) is heavily impacted by design decisions (partitioning and floorplanning) and the long reconfiguration latency (in milliseconds). 
2.2. PROPOSED SYSTEM 
· In this paper, a hybrid Farrow algorithm that combines a modulated Farrow filter with a frequency response interpolated coefficient decimated masking filter is proposed for the design of a novel filter with low computational complexity. 
· A transposed modified Farrow structure was proposed for reducing complexity in a Farrow filter by transposing the modified filter and thereby reducing the number of operators.
· The coefficient decimation method (CDM) was proposed to achieve low complexity by using one prototype filter or modal filter.
· A modified form of CDM known as the modified coefficient decimation method (MCDM) was proposed to offer a solution to the variable digital filter.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Interpolation filter has a different coefficient-vector for different up-sampling factors of a base-band signal.
· A multi-standard SDR system involve interpolators with different filter coefficients, filter-lengths and up-sampling factors to meet the stringent frequency specifications of different communication standards.
· Therefore, a multi-rate interpolation filter structure is more hardware efficient than the single rate interpolation filter structure.
· A novel block-formulation is presented for efficient realization of reconfigurable interpolation filter.
· A parallel reconfigurable architecture is presented for areadelay and power efficient realization of interpolation filters.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Generalized raised cosine filters
	N. A. Sheikholeslami and P. Kabal, 
	Phase compensation can be applied to the square-root of any zero-phase band limited Nyquist filter with normalized excess bandwidth less than or equal to one.

	The software radio concept
	E. Buracchini, 
	In this article objectives, advantages, problem areas, and technological challenges of software radio are addressed. 

	A high-speed, programmable, CSD coefficient FIR filter
	T. Zhangwen, J. Zhang, and H. Min, 
	We propose a new programmable CSD encoding structure to make CSD coefficients programmable.

	A low-power digit-based reconfigurable FIR filter
	K. H. Chen and T. D. Chiueh, 
	It provides a flexible yet compact and low-power solution to FIR filters with a wide range of precision and tap length.



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:
     An analysis of interpolation filter computation for different up-sampling factors is made in this paper to identify redundant computations and removed those by reusing partial results. A novel block-formulation is presented to share the partial results for parallel computation of filter outputs of different up-sampling factors. Using the proposed block formulation, a parallel reconfigurable architecture is derived for interpolation filter. The most remarkable aspect of the proposed architecture is that, it does not require reconfiguration to compute filter outputs of an interpolation filter for different up-sampling factors. The proposed structure has regular data-flow and it has no overhead complexity for its reconfigurable feature unlike the existing structures. Besides, the proposed structure has significantly less register complexity than the existing structure and its register complexity is independent of the block-size. Moreover, the proposed structure can support higher input-sampling frequency than the existing structure. ASIC synthesis result shows that the proposed structure for block-size 4, filter length 32, and up-sampling factor 8, involves 13.6 times more area and offers 245 times higher maximum input-sampling frequency compared with the existing multiplier-less structure. It involves 18.6 times less ADP and 9.5 times less EPO than the existing structure of. 
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