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An Efficient Constant Multiplier Architecture Based on Vertical Horizontal Binary Common Sub-expression Elimination Algorithm for Reconfigurable FIR Filter Synthesis





ABSTRACT
This paper proposes an efficient constant multiplier architecture based on vertical-horizontal binary common sub-expression elimination (VHBCSE) algorithm for designing a reconfigurable finite impulse response (FIR) filter whose coeffi- cients can dynamically change in real time. To design an efficient reconfigurable FIR filter, according to the proposed VHBCSE algorithm, 2-bit binary common sub-expression elimination (BCSE) algorithm has been applied vertically across adjacent coefficients on the 2-D space of the coefficient matrix initially, followed by applying variable-bit BCSE algorithm horizontally within each coefficient. This technique is capable of reducing the average probability of use or the switching activity of the multiplier block adders by 6.2% and 19.6% as compared to that of two existing 2-bit and 3-bit BCSE algorithms respectively. ASIC implementation results of FIR filters using this multiplier show that the proposed VHBCSE algorithm is also successful in reducing the average power consumption by 32% and 52% along with an improvement in the area power product (APP) by 25% and 66% compared to those of the 2-bit and 3-bit BCSE algorithms respectively. As regards the implementation of FIR filter, improvements of 13% and 28% in area delay product (ADP) and 76.1% and 77.8% in power delay product (PDP) for the proposed VHBCSE algorithm have been achieved over those of the earlier multiple constant multiplication (MCM) algorithms, viz. faithfully rounded truncated multiple constant multiplication/accumulation (MCMAT) and multi-root binary partition graph (MBPG) respectively. Efficiency shown by the results of comparing the FPGA and ASIC implementations of the reconfigurable FIR filter designed using VHBCSE algorithm based constant multiplier establishes the suitability of the proposed algorithm for efficient fixed point reconfigurable FIR filter synthesis.



        	








CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The existing system based on 2 and 3 bit BCSE algorithm that expresses multiplying the input (X) and the coefficient (H) partial products are generated and each bit is allowed through 4:1 multiplexers and addition shift operation takes place.
· 3-bit BCSE algorithm is a method of assigning the values that existing in the sequence by leaving the upcoming three bits of each bit.
· The convention considered for representing the input and the coefficient of the earlier designed FIR filter has signed magnitude format also gives a scope to modify the data representation to signed decimal number for wider applicability of the proposed FIR filter in any systems. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Designing a FIR filter consisting of coefficients with positive signed high values also has the same problem.
· In higher order and lower order filters, there are a large number of small valued negative coefficients and higher valued positive coefficients respectively, which create the high area and power consumption problem during their hardware implementation.
· This problem has occurred as 2-bit or 3-bit BCSs have been applied vertically only in the first layer of MATs according to the earlier proposed fixed-bit BCSE algorithms.
· Our proposed technique can solve the problem of high power and area consumption problem for both the cases, viz. small valued negative coefficient and high valued positive coefficient. 
2.2. PROPOSED SYSTEM 
· Vertical and horizontal BCSEs are the two types of BCSE used for eliminating the BCSs present across the adjacent coefficients and within the coefficients respectively in any BCSE method. 
· However, this paper proposes one new BCSE algorithm which is a combination of vertical and horizontal BCSE for designing an efficient reconfigurable FIR filter. 
· By using this proposed algorithm number of multiplexer used will be less. multiplier switching activities get reduced in our proposed algorithm, a 2-bit vertical BCSE has been applied first on the adjacent coefficient, followed by 4-bit and 8-bit horizontal BCSEs to detect and eliminate as many BCSs as possible which are present within each of the coefficient.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In any FIR filter, the multiplier is the major constraint which defines the performance of the desired filter.
· The coefficients are generated using MATLAB FDA tool and the performance measures viz. speed, power and area of each of these filters have been calculated by using Synopsys design compiler EDA tool along with Faraday 90 nm technology library. 
· In FIR filter, the multiplication operation is performed between one particular variable (the input) and many constants (the coefficients) and known as the multiple constant multiplication (MCM).
· Some techniques have been introduced for efficient reconfigurable constant multiplier design for any application where the filter's coefficients are changing in real time e.g. multi-standard digital up/down converter. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Low-complexity reconfigurable fast filter bank for multi-standard wireless receivers
	S. J. Darak, S. K. P. Gopi, V. A. Prasad, and E. Lai, 
	In RFFB, the bandwidth and center frequency of sub-bands can be varied with high frequency resolution without hardware reimplementation.

	Multi-standard reconfigurable motion estimation processor for hybrid video codecs
	J. L. Nunez-Yanez, T. Spiteri, and G. Vafiadis, 
	This flexibility means that the core can support the latest video codecs such as H.264, VC-1 and AVS at high-definition resolutions and frame rates.

	An improved search algorithm for the design of multiplier less FIR filters with power-of-two coefficients
	H. Samueli, 
	The proposed search algorithm allocates an extra nonzero digit in the CSD code to the larger coefficients to compensate for the very nonuniform nature of the CSD coefficient distribution.

	Use of minimum-adder multiplier blocks in FIR digital filters
	A. G. Dempster and M. D. Macloed, 
	The computational complexity of VLSI digital filters using fixed point binary multiplier coefficients is normally dominated by the number of adders used in the implementation of the multipliers.



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:
    With a view to implementing an efficient fixed point reconfigurable FIR filter, this paper presents one new vertical-horizontal BCSE algorithm which removes the initial common sub-expressions (CSs) by applying 2-bit BCSE vertically. Further elimination of the CSs has been performed through finding the CSs present within the coefficients by applying BCSEs of different lengths horizontally to different layers of the shift and add based constant multiplier architecture. It has been shown that the proposed algorithm successfully reduces the average switching activities of the multiplier block adder by 6.2% and 19.6% while compared to those of 2-bit and 3-bit BCSEs (fixed-bit vertical BCSE) respectively. Reduction of switching activities during hardware implementations of different FIR filters results in lowering the average power consumption by 32% and 52% relative to these two algorithms respectively. Implementation results reveal that there are considerable amount of power savings for higher order filter as a large number of matches can be found for more number of coefficients. The proposed VHBCSE algorithm establishes improvements of efficiency of 13% and 28% in area delay product (ADP) and 81.6% and 82.9% in power delay product (PDP) when compared to those of earlier proposed MCM algorithm based FIR filter. Maximizing the efficiency and supporting the signed decimal data representation for both the input and coefficient make the proposed constant multiplier based on VHBCSE algorithm more suitable for next generation efficient systems like software defined radio. 
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