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Low-Complexity Methodology for Complex Square-Root Computation






ABSTRACT
In this brief, we propose a low-complexity methodology to compute a complex square root using only a circular coordinate rotation digital computer (CORDIC) as opposed to the state-of-the-art techniques that need both circular as well as hyperbolic CORDICs. Subsequently, an architecture has been designed based on the proposed methodology and implemented on the ASIC platform using the UMC 180-nm Technology node with 1.0 V at 5 MHz. Field programmable gate array (FPGA) prototyping using Xilinx’ Virtex-6 (XC6v1x240t) has also been carried out. After thorough theoretical analysis and experimental validations, it can be inferred that the proposed methodology reduces 21.15% slice look up tables (on FPGA platform) and saves 20.25% silicon area overhead and decreases 19% power consumption (on ASIC platform) when compared with the state-of-the-art method without compromising the computational speed, throughput, and accuracy.



        	


CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In this, we will design one simple module (OR gate); however, in the future, you will be designing such modules and completing the overall circuit design from these existing files.
· Our aim is the elimination of the operation of calculating random values, in the state-of-the art section, we also discuss existing algorithms known as deterministic PSO (DPSO). 
· In this paper we deal with digital implementation, it is more appropriate to take a closer look at existing solutions in digital technique.
· The modeling of the behavior of flocks of animals, e.g., ants or bees, it offers a good performance in problem solving tasks that require searching for a global optimum in situations where many local extrema exist. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The industry has many optimization problems that require fast and effective computational algorithms which operate regardless of the size (dimensionality) of the solution space.
· To overcome this problem, in one of our former works, we proposed a circuit that can be used for this purpose.
· A significant problem here was how to determine optimal rules for the system operating during the flood period.
· The ability to implement the swarm algorithm in hardware is also useful in optimization problems that are computationally intensive or have nonlinear constraints. 
2.2. PROPOSED SYSTEM 
· We proposed a low complexity methodology to compute the square root of a number and complex number using different modes available in CORDIC. 
· The purpose of this is to give new users an exposure to the basic and necessary steps to implement and examine your own designs using ISE environment.
· In this work, we propose a novel metaheuristic algorithm that evolved from a conventional particle swarm optimization (PSO) algorithm for application in miniaturized devices and systems that require low energy consumption.
· We proposed solutions that enable the development of low energy consumption miniature artificial neural networks in specialized integrated circuits realized in CMOS technology
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· These algorithms need to be enforced associate optimized in hardware therefore on modify them to handle real time data whereas maintaining associate optimum trade-off between fully totally different performance parameters (speed and power).
· Complex numbers have been used significantly in scientific community for the real-time data representation and system modeling, including electronic circuits, electromagnetism, communication systems, and signal processing algorithms.
· However, existing real valued square-root computation methods cannot be used directly to compute complex square root without requiring additional hardware.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Study of GPS adaptive antenna technology based on complex number AACA
	J. Xiang, L. Guo, Y. Chen, and J. Zhang, 
	Global position system (GPS) adaptive array antenna forms null beam to suppress the interference in order to communicate normally.

	Software solutions for converting a MIMO-OFDM channel into multiple SISO-OFDM channels
	M. Sima, M. Senthilvelan, D. Iancu, J. Glossner, M. Moudgill, and M. Schulte, 
	We then investigate and analyze the transformation of a MIMO-OFDM channel into multiple independent SISO-OFDM channels by means of the SVD. 

	On the complexity of computing the logarithm and square root functions on a complex domain
	K.-I. Ko and F. Yu, 
	The problems of computing single-valued, analytic branches of the logarithm and square root functions on a bounded, simply connected domain S are studied.

	A design of complex square root for FPGA implementation
	D. Wang and M. D. Ercegovac, 
	We present a design for FPGA implementation of a complex square root algorithm for fixed-point operands in radix-4 representation.



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, a low-complexity methodology to compute a complex square root using only circular CORDIC is proposed eliminating the need of the hyperbolic CORDIC from the state-of-the-art architecture. Subsequently, respective architecture has been designed using the DP technique and results have been validated using MATLAB, FPGA, and ASIC platforms resulting in saving of 20.25% on-chip area, 19.52% power consumption (ASIC), and 21.15% slice LUTs (FPGA) without compromising accuracy when compared with the state-of-the-art architecture. 
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