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RoBA Multiplier: A Rounding-Based Approximate Multiplier for High-Speed yet Energy-Efficient Digital Signal Processing





ABSTRACT
In this paper, we propose an approximate multiplier that is high speed yet energy efficient. The approach is to round the operands to the nearest exponent of two. This way the computational intensive part of the multiplication is omitted improving speed and energy consumption at the price of a small error. The proposed approach is applicable to both signed and unsigned multiplications. We propose three hardware implementations of the approximate multiplier that includes one for the unsigned and two for the signed operations. The efficiency of the proposed multiplier is evaluated by comparing its performance with those of some approximate and accurate multipliers using different design parameters. In addition, the efficacy of the proposed approximate multiplier is studied in two image processing applications, i.e., image sharpening and smoothing.



        	


CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· This element has been used to lessen the intricacy of acknowledgment of augmentations. 
· A few structures have been recommended by different analysts for effective acknowledgment of FIR channels (having fixed coefficients) utilizing disseminated number juggling (DA) and various steady increase (MCM) techniques. 
· It gives throughput adaptable plan as well as improves the territory delay productivity. 
· The induction of square based FIR structure is clear when direct-structure arrangement is utilized, while the transpose structure design does not legitimately bolster square preparing. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· While the two qualities lead to a similar impact on the exactness of the multiplier, choosing the bigger one (aside from the instance of p = 2) prompts a littler equipment execution for deciding the closest adjusted esteem, and thus, it is considered in this paper.
· The disadvantage is MCM strategy won't work both thing of marked and un-marked activity, so it will we have to configuration separate MCM for marked and unsigned augmentation.
· Separate Multiplier structure for Marked and Unsigned Activity 
· More rationale measure 
· More Power and delay 
2.2. PROPOSED SYSTEM 
· In this paper we propose a Modified rounding based approximate multiplier (MROBA) which is more accurate than the conventional multiplier (ROBA).
· In this paper we proposed the modified form of rounding based approximate multiplier which is low power design, high speed and energy efficient. 
· Appropriate accuracy-configurable multiplier architecture was proposed for many applications. 
· The main concept of the proposed modified rounding based approximate multiplier is to design the multiplier so that it takes all values which are irrespective of 2n.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· It is highly desired to achieve this minimization with minimal performance (speed) penalty.
· Therefore, improving the speed and power/energy-efficiency characteristics of multipliers plays a key role in improving the efficiency of processors.
· The proposed approximate multiplier, which is also area efficient, is constructed by modifying the conventional multiplication approach at the algorithm level assuming rounded input values.
· The efficiencies of these structures are assessed by comparing the delays, power and energy consumptions, energy-delay products (EDPs), and areas with those of some approximate and accurate (exact) multipliers. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Ultra-low power VLSI circuit design demystified and explained: A tutorial
	M. Alioto, 
	In this paper, the state of the art in ultra-low power (ULP) VLSI design is presented within a unitary framework for the first time.

	Low-power digital signal processing using approximate adders
	V. Gupta, D. Mohapatra, A. Raghunathan, and K. Roy, 
	Low power is an imperative requirement for portable multimedia devices employing various signal processing algorithms and architectures.

	Bio-inspired imprecise computational blocks for efficient VLSI implementation of soft-computing applications
	H. R. Mahdiani, A. Ahmadi, S. M. Fakhraie, and C. Lucas, 
	The conventional digital hardware computational blocks with different structures are designed to compute the precise results of the assigned calculations.

	MACACO: Modeling and analysis of circuits for approximate computing
	R. Venkatesan, A. Agarwal, K. Roy, and A. Raghunathan, 
	The methodology applies to both timing-induced approximations such as voltage over-scaling or over-clocking, and functional approximations based on logic complexity reduction. 



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 paper, we proposed a high-speed yet energy efficient approximate multiplier called RoBA multiplier. The proposed multiplier, which had high accuracy, was based on rounding of the inputs in the form of 2n. In this way, the computational intensive part of the multiplication was omitted improving speed and energy consumption at the price of a small error. The proposed approach was applicable to both signed and unsigned multiplications. Three hardware implementations of the approximate multiplier including one for the unsigned and two for the signed operations were discussed. The efficiencies of the proposed multipliers were evaluated by comparing them with those of some accurate and approximate multipliers using different design parameters. The results revealed that, in most (all) cases, the RoBA multiplier architectures outperformed the corresponding approximate (exact) multipliers. Also, the efficacy of the proposed approximate multiplication approach was studied in two image processing applications of sharpening and smoothing. The comparison revealed the same image qualities as those of exact multiplication algorithms. 
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