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Design of Reconfigurable Digital IF Filter with Low Complexity






ABSTRACT
Due to limited frequency resources, new services are being applied to the existing frequencies, and service providers are allocating some of the existing frequencies for newly enhanced mobile communications. Because of this frequency environment, repeater and base station systems for mobile communications are becoming more complicated, and frequency interference caused by multiple bands and services is getting worse. Therefore, a heterodyne receiver using IF filters with high selectivity has been used to minimize the interference between frequencies. However, repeater and base station systems in mobile communications employing fixed IF filters cannot actively cope with the usage of multiple frequency bands, the application of various services, and frequency recycling. Therefore, this brief proposes a reconfigurable digital IF filter with variable center frequency and bandwidth while achieving high selectivity as existing IF filters. The center frequency of filter can vary from 10MHz to 62.5MHz, and the filter bandwidth can be selective to one of 10MHz, 15MHz, and 20MHz. The proposed digital filter also reduces the complexity of adders and multipliers by 38.81% and 41.57%, respectively, compared to an existing digital filter by using a filter bank and a multi stage structure. This digital IF filter is fabricated on a 130-nm CMOS process and occupies 5.90 mm2.

                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Most of the existing filter and filter bank architectures are designed and optimized for supporting single communication standard. 
· The proposed coefficient representation technique uses pipelining technique in order to increase the performance and we also focus on increase the filter order i.e filter order to save more area as compared to existing methods.
· SDRs and CRs need multistandard wireless communication receivers (MWCRs) to integrate existing as well as imminent communication standards into a single generic hardware platform.
· The VDFs and filter banks should be reconfigurable to support distinct frequency specifications corresponding to existing as well as imminent communication standards. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Due to the channel fading, interference and hidden terminal problems, a reliable, low complexity and fast spectrum sensing is one of the most vital requirements in MMCRs.
· The advancements in mobile communications have also made prominent impact on improving education, health, public safety, disaster management, banking services etc.
· The CDM has inherent disadvantage of deterioration in stopband attenuation as well as the TBW for higher decimation factors and hence the prototype filter needs to be over-designed. 
· The FFB, multi-resolution and non-uniform FFB provide low complexity alternative to modulated filter banks but they have same drawbacks as that of modulated filter banks. 
2.2. PROPOSED SYSTEM 
· We propose an improved and low complexity reconfigurable filtered OFDM (LRef-OFDM) based LDACS using novel interpolation and masking based multi-stage digital filter. 
· The proposed filter is designed to meet the stringent non-uniform spectral attenuation requirements of LDACS standard.
· The proposed filter employs the interpolation operation to reduce the complexity.
· A new hardware efficient reconfigurable FIR filter architecture is proposed in this paper based on the proposed binary signed sub coefficient method. 
· Some techniques have been proposed to minimize the number of required adders for multiplier implementation.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· A digital FIR filter can change its center frequency and bandwidth by adjusting filter coefficients.
· The filter coefficients for adjusting the center frequency and the bandwidth of IF filter is set via the UART from external control devices such as a micro-controller.
· The performance and computational complexity of subsequent DSP algorithms significantly depend on the filtering performance of the DFE. 
· The CFD takes advantage of cyclostationary properties of the input signal and have better performance than the energy detection at low SNR.
· In base stations and repeaters, spectrum efficiency is maximized by using filters to minimize the interference of adjacent frequencies. 
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 brief, we presented the reconfigurable digital IF filter with low complexity, which can adjust both the center frequency from 10MHz to 62.5MHz and the bandwidth among 10MHz, 15MHz, and 20MHz. These specifications were required in the mobile communication standards. The digital IF filter adopted a filter bank structure and a multi-stage scheme in order to reduce the hardware costs effectively while showing the same frequency selectivity as analogue SAW filter. The proposed digital IF filter not only satisfied the current standard of wireless communications but could be applied to changing mobile services by simply modifying the control software. The proposed system could also actively cope with sudden changes such as frequency re-allocation. It was expected that the proposed IF filter could minimize the system costs including exhaustive development caused by the frequent change of services and frequency policies. 
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