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FIR Filter Design Based on FPGA







ABSTRACT
The paper introduces structure characteristics and the basic principles of the finite impulse response (FIR) digital filter, and gives an efficient FIR filter design based on FPGA. Use MATLAB FDATool to determine filter coefficients, and designed a 16-order constant coefficient FIR filter by VHDL language, take use of QuartuslI to simulate filters, the results meet performance requirements.



        	






CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The application of parallel processing to an FIR filter involves the replication of the hardware units that exist in the original filter. 
· The topology of the multiplier circuit also affects the resultant power consumption.
· They extensively use a modified common sub expression elimination algorithm to reduce the number of adders.
· A digital filter takes a digital input, gives a digital output, and consists of digital components. 
· In a typical digital filtering application, software running on a DSP reads input samples from an A/D converter, performs the mathematical manipulations dictated by theory for the required filter type, and outputs the result via a D/A converter. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· To alleviate this problem, the main strategy is to make the slicing of LUT into desired number. It reduces the size of memory, with small increase in area requirement due to adders.
· Multiplier are costly in terms of area, many multiplier centric techniques are developed for implementation of FIR filter to resolve this issue. 
· Research work found in two broad categories of FIR filter implementation, one by the use of multiplier, can categorized as Multipliered FIR filter and another, without use of multiplier as Multiplierless FIR filter.
· This paper presents, a hardware-efficient multiplierless FIR filter, implemented with distributed arithmetic.
2.2. PROPOSED SYSTEM 
· They have proposed a novel approach for a design method of a low power digital baseband processing. 
· Thus proposed DA architecture enables FIR implementation with reduced area, mainly useful for, high order FIR filters.
· To evaluate the performance of the proposed scheme, 16 tap, symmetric lowpass FIR filter is implemented and synthesized. 
· Area complexity and operating speed, on various number of LUT slices, of proposed circuit.
· In this research proposes a pipelined variable precision gating scheme to improve the power awareness of the system. 
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· VHDL can describe the same logic function in multiple levels, such as it can describe the structure of the circuit composition in the register level and describe the function and performance of the circuit in the behavior level. 
· FIR filter coefficients can be got from the method of window function, the basic idea of window function is to have the narrowest main lobe width and side lobes as small as possible, so use Hamming window for the filter design.
· As the FIR system have a lot of good features, such as only zeros, the system stability, operation speed quickly, linear phase characteristics and design flexibility, so that FIR has been widely used in the digital audio, image processing, data transmission, biomedical and other areas. 
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:
    FIR filters are widely used in digital signal processing, this article simulate and design a FIR filter based on FPGA. First, get 16-order FIR filter response coefficients by Matlab toolbox FDA Tool, and analyze the feasibility for the filterperformance. Then use VHDL language to describe the implementation of the filter, simulation results show that the FIR filter designed fully complies with design requirements. 
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