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Design of Power and Area Efficient Approximate Multipliers






ABSTRACT
Approximate computing can decrease the design complexity with an increase in performance and power efficiency for error resilient applications. This brief deals with a new design approach for approximation of multipliers. The partial products of the multiplier are altered to introduce varying probability terms. Logic complexity of approximation is varied for the accumulation of altered partial products based on their probability. The proposed approximation is utilized in two variants of 16-bit multipliers. Synthesis results reveal that two proposed multipliers achieve power savings of 72% and 38%, respectively, compared to an exact multiplier. They have better precision when compared to existing approximate multipliers. Mean relative error figures are as low as 7.6% and 0.02% for the proposed approximate multipliers, which are better than the previous works. Performance of the proposed multipliers is evaluated with an image processing application, where one of the proposed models achieves the highest peak signal to noise ratio.



       
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· A 8-bit unsigned1 number is employed for illustration to explain the projected methodology in approximation of multipliers.
· That situation is a search engine where no accurate answer may exist for a particular search query and hence, lot of answers may be suitable.
· They have better precision when compared to existing approximate multipliers. 
· The projected approximate technique is applied to signed multiplication together with Booth multipliers likewise, except it's not applied to sign extension bits.
· These factors square measure thought-about, whereas applying approximation to the altered partial product matrix. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The major drawback of the proposed compressors is that they give nonzero output for zero valued inputs, which largely affects the mean relative error (MRE).
· Exact multiplier is voltage scaled from 1 to 0.85 V (VOS), and its impact on energy consumption and image quality is computed.
· As the switching activity impacts most significant part of the design in VOS, PSNR values are affected.
· The approximate design proposed in this brief overcomes the existing drawback. This leads to better precision.
2.2. PROPOSED SYSTEM 
· In, static segment multiplier is proposed where selected segment of input operands are multiplied instead of whole. Voltage over scaling effect with delay of the circuit is used for approximation in  where power is reduced with timing violation. 
· In this paper, the proposed approximate multiplier uses propagate and generate signals which are modified from the partial products. 
· Due to higher probability of 1/4 and 7/16 for normal partial product and propagate signals approximate half adder, full adder and 4:2 compressor is used for the accumulation purpose. 
· The decade, several research efforts have explored approximate computing throughout all the layers of computing stack, however, most of the work at hardware level of abstraction has been proposed on adders.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The intensity of image-1 being mostly on the lower end of the histogram causes poor performance of ACM multipliers.
· In, inaccurate counter design has been proposed for use in power efficient Wallace tree multiplier. 
· The efficiency of the proposed multipliers is compared with existing approximate multipliers.
· In, two designs of approximate 4-2 compressors are presented and used in partial product reduction tree of four variants of 8 × 8 Dadda multiplier.
· To propose efficient approximate multipliers, partial products of the multiplier are modified using generate and propagate signals. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	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.

	Data-dependent truncation scheme for parallel multipliers
	E. J. King and E. E. Swartzlander, Jr., 
	The error is reduced by using information from the partial product bits of the column adjacent to the truncated LSB. 

	Design of low-error fixed-width modified booth multiplier
	K.-J. Cho, K.-C. Lee, J.-G. Chung, and K. K. Parhi, 
	This paper presents an error compensation method for a modified Booth fixed-width multiplier that receives a W-bit input and produces a W-bit product.

	Bio-inspired imprecise computational blocks for efficient VLSI implementation of soft-computing applications
	H. R. Mahdiani, A. Ahmadi, S. M. Fakhraie, and C. Lucas, 
	These novel structures are more efficient in terms of area, speed, and power consumption with respect to their precise rivals. 



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
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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, to propose efficient approximate multipliers, partial products of the multiplier are modified using generate and propagate signals. Approximation is applied using simple OR gate for altered generate partial products. Approximate half-adder, full-adder, and 4-2 compressor are proposed to reduce remaining partial products. Two variants of approximate multipliers are proposed, where approximation is applied in all n bits in Multiplier1 and only in n − 1 least significant part in Multiplier2. Multiplier1 and Multiplier2 achieve significant reduction in area and power consumption compared with exact designs. With APP savings being 87% and 58% for Multiplier1 and Multiplier2 with respect to exact multipliers, they also outperform in APP in comparison with existing approximate designs. They are also found to have better precision when compared to existing approximate multiplier designs. The proposed multiplier designs can be used in applications with minimal loss in output quality while saving significant power and area. 
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