16









A High-Performance FIR Filter Architecture for Fixed and Reconfigurable Applications





ABSTRACT
Transpose-form finite impulse response (FIR) structures are inherently pipelined and support multiple constant multiplication (MCM) results in significant saving of computation. However, transpose-form configuration does not directly support the block processing unlike direct-form configuration. In this paper, we explore the possibility of realization of block FIR filter in transpose-from configuration for area-delay efficient realization of large order FIR filters for both fixed and reconfigurable applications. Based on detail computational analysis of transpose-form configuration of FIR filter we have derived a flowgraph for transpose-from block FIR filter with optimized register complexity. A generalized block formulation is presented for transpose-from FIR filter. We have derived a general multiplierbased architecture for the proposed transpose-form block filter for reconfigurable applications. A low-complexity design using MCM scheme is also presented for the block implementation of fixed FIR filters. Performance comparison shows that the proposed structure involves significantly less area-delay product (ADP) and less energy per sample (EPS) than the existing block direct-form structure for medium or large filter lengths while for the short-length filters, the existing block direct-form FIR structure has less ADP and less EPS than the proposed structure. ASIC synthesis result shows that the proposed structure for block-size 4 and filter-length 64 involve 42% less ADP and 40% less EPS than the best available FIR structure proposed for reconfigurable applications. For the same filter length and the same block size, the proposed structure involves 13% less ADP and 12.8% less EPS than that of the existing direct-from block FIR structure. Based on these findings, we present a scheme for the selection of direct-form and transpose-form configuration based on the filter lengths and block-length for obtaining areadelay and energy efficient block FIR structures.



        	








CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In the existing method, the possibility of realization of FIR filter in transpose form configuration to achieve efficient area and delay for large order FIR filters were explored.
· The proposed structure significantly reduces the area delay product (ADP) and energy per sample (EPS) than the existing FIR structure.
· In the existing method, the implementation of direct-form structure has less area delay product (ADP) and less energy per sample (EPS) for the short-length filters.
· The proposed structure has the best results in the reduction of number of slices, LUTs, power consumption, area delay product, energy per sample than the existing method for higher order FIR filter. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Element usage is high 
· Cycle period is high
· We've offered a procedure to find out the MCM blocks for horizontal and vertical sub expression elimination inside the proposed block FIR filter for constant coefficients to minimize the computational problem. 
2.2. PROPOSED SYSTEM 
· The proposed form involves substantially a low area delay product (ADP) and much low energy per sample (EPS) than the prevailing block implementation of direct shape for average or large filters, at the same time as for the small filters, the block implementation of direct shape has less ADP and much less EPS compared to the proposed form. 
· The layout techniques proposed are extra appropriate for two-d fir filters and block least imply square adaptive filters.
· In this proposed method, the carry look ahead adder is used to increase the speed and also to reduce the area and power consumption. 
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The area-delay performance of the proposed structure is found better than that of direct-form structure of for higher filter lengths due to smaller cycle period.
· Filter coefficients very often remain constant and known a priori in signal processing applications.
· Several designs have been suggested by various researchers for efficient realization of FIR filters (having fixed coefficients) using distributed arithmetic (DA) and multiple constant multiplication (MCM) methods.
· In this paper we explore the possibility of realization of block FIR filter in transpose-from configuration in order to take advantage of the MCM schemes and the inherent pipelining for area-delay efficient realization of large order FIR filters for both fixed and reconfigurable applications. 
Literature Survey:
	TITLE
	AUTHORS
	DESCRIPTION

	A new adaptive noise cancellation scheme in the presence of crosstalk [speech signals]
	E. Mirchandani, R. L. Zinser Jr., and J. B. Evans, 
	A new adaptive filter structure is introduced that permits a closer placement of the transducers and that allows the cancellation of noise in the presence of crosstalk.

	Design of a high-order FIR digital filtering and variable gain ranging seismic data acquisition system
	D. Xu and J. Chiu, 
	The noise in the digitized seismic signal is filtered by a high-order finite impulse response (FIR) digital filter implemented in the microcomputer system.

	Low power and high speed implementation of FIR filters for software defined radio receivers
	A. P. Vinod and E. M-K. Lai,
	The most computationally intensive part of the wideband receiver of a software defined radio (SDR) is the intermediate frequency (IF) processing block. Digital filtering is the main task in IF processing.

	Comparison of programmable FIR filter architectures for low power
	T. Solla and O. Vainio, 
	The designs include a fully programmable MAC-based filter processor, and dedicated architectures where the filter coefficients can either be stored in registers or are fixed before synthesis.



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:
    Transpose-form structures are inherently pipelined and supports MCM which results significant saving in computation and increase in higher sampling rate. However, transposeform configuration does not directly support the block processing. In this paper, we have explored the possibility of realization of block FIR filter in transpose-from configuration for area-delay efficient realization of large order FIR filters for both fixed and reconfigurable applications. We have made computational analysis of transpose-form configuration of FIR filter and derived a flow-graph for transpose-from block FIR filter with optimized register complexity. A generalized block formulation is also presented for transpose-from block FIR filter. Based on that we have derived transpose-form block filter for reconfigurable applications. We have presented the scheme to identify the MCM blocks explored the horizontal and vertical sub-expression elimination for the implementation of the proposed block FIR structure for fixed coefficients to reduce the computational complexity. A low-complexity design method using MCM scheme is also presented for the block implementation of fixed FIR filters. Performance comparison shows that the proposed structure involve significantly less ADP and less EPS than the existing block direct-form structure for medium or large filter lengths while for the short-length filters, the existing block direct-form FIR structure has less ADP and less EPS than the proposed structure. ASIC synthesis result shows that the proposed structure for block-size 4 and filter-length 64 involve 42% less ADP and 40% less EPS than the best available FIR structure of for reconfigurable applications. For the same filter length and block size, the proposed structure involves 13% less ADP and 12.8% less EPS than that of the existing direct-from block FIR structure of. Based on these findings, selection of direct-form and transpose-form configuration based on the filter lengths and block-length is suggested for obtaining area-delay and energy efficient structures for block FIR filters. 
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