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Low-Power Approximate Unsigned Multipliers with Configurable Error Recovery





ABSTRACT
Approximate circuits have been considered for applications that can tolerate some loss of accuracy with improved performance and/or energy efficiency. Multipliers are key arithmetic circuits in many of these applications including digital signal processing (DSP). In this paper, a novel approximate multiplier with a low power consumption and a short critical path is proposed for high-performance DSP applications. This multiplier leverages a newly designed approximate adder that limits its carry propagation to the nearest neighbors for fast partial product accumulation. Different levels of accuracy can be achieved by using either OR gates or the proposed approximate adder in a configurable error recovery circuit. The approximate multipliers using these two error reduction strategies are referred to as AM1 and AM2, respectively. Both AM1 and AM2 have a low mean error distance, i.e., most of the errors are not significant in magnitude. Compared with a Wallace multiplier optimized for speed, an 8×8 AM1 using four most significant bits for error reduction shows a 60% reduction in delay (when optimized for delay) and a 42% reduction in power dissipation (when optimized for area). In a 16×16 design, half of the least significant partial products are truncated for AM1 and AM2, which are thus denoted as TAM1 and TAM2, respectively. Compared with the Wallace multiplier, TAM1 and TAM2 save from 50% to 66% in power, when optimized for area. Compared with existing approximate multipliers, AM1, AM2, TAM1, and TAM2 show significant advantages in accuracy with a low power-delay product. AM2 has a better accuracy compared with AM1 but with a longer delay and higher power consumption. Image processing applications, including image sharpening and smoothing, are considered to show the quality of the approximate multipliers in error-tolerant applications. By utilizing an appropriate error recovery scheme, the proposed approximate multipliers achieve similar processing accuracy as exact multipliers, but with significant improvements in power.



        	







CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In existing system, a approximate multiplier with low power and small critical path is deliver for high performance DSP applications. 
· To Reduce the Delay of the Existing Circuitry we implemented another method where we have less area and delay compared to existing technique of approximation. 
· It has been shown that this may lead to low accuracy, because errors may accumulate and it is difficult to correct errors using existing approximate adders.
· The adders in each layer operate in parallel without carry propagation, and the same operation repeats until two rows of partial products remain.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Longer delay 
· High power consumption 
· Low accuracy 
· Only luminance multiplication is achieved ( Gray Scale ) 
· Errors in the final product.
2.2. PROPOSED SYSTEM 
· In the proposed approximate multiplier, a simple tree of the approximate adders is used for partial product accumulation and the error signals are used to compensate errors for obtaining a better accuracy.
· The proposed approach decreased the number of vertical product terms in the PPM with the aim of reducing the height of the critical column in the accumulation tree.
· The proposed multiplier organizes the partial product terms using different sizes of significant driven logic clusters. 
· The proposed designs can be used as effective library cells for the synthesis of approximate circuits.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· These applications, approximate circuits play an important role as a promising alternative for reducing area, power and delay, thereby achieving better performance in energy efficiency.
· In, the error distance (ED) and mean error distance (MED) are proposed to evaluate the performance of approximate arithmetic circuits.
· Moreover, the PDP and area-delay product (ADP) are calculated to better assess performance at the circuit level.
· The performance of each approximate multiplier, image multiplication is selected because it directly employs multiplication without any other operations.
· In Digital Signal Processing (DSP), which performance improved with loss of accuracy for application of approximate circuits. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Approximate computing: An emerging paradigm for energy-efficient design
	J. Han and M. Orshansky, 
	Approximate computing has recently emerged as a promising approach to energy-efficient design of digital systems.

	Speeding up processing with approximation circuits
	S.-L. Lu, 
	A synchronous system must know the maximum time needed to compute a function, but a circuit usually finishes computation earlier than the worst-case delay. 

	Variable latency speculative addition: A new paradigm for arithmetic circuit design
	A. K. Verma, P. Brisk, and P. Ienne, 
	Adders are one of the key components in arithmetic circuits. Enhancing their performance can significantly improve the quality of arithmetic designs.

	An enhanced low-power high-speed adder for error-tolerant application
	N. Zhu, W. L. Goh, and K. S. Yeo, 
	The occurrence of errors are inevitable in modern VLSI technology and to overcome all possible errors is an expensive task.



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:
    This paper proposes a high-performance and low-power approximate partial product accumulation tree for a multiplier using a newly designed approximate adder. The proposed approximate adder ignores the carry propagation by generating both an approximate sum and an error signal. OR gate and approximate adder based error reduction schemes are utilized, yielding two different approximate 8 × 8 multiplier designs: AM1 and AM2. Moreover, modifications are made on the error reduction schemes for 16 × 16 multiplier designs, such that TAM1 and TAM2 are obtained by truncating 16 LSBs of the partial products. The proposed approximate multipliers have been shown to have a lower power dissipation than an exact Wallace multiplier optimized for speed. Functional analysis has shown that on a statistical basis, the proposed multipliers have very small error distances and thus, they achieve a high accuracy. Simulation has also shown that AM2 has a higher accuracy than AM1 at the cost of a longer delay and a higher power consumption. Truncation-based designs (TAM1 and TAM2) achieve a significant improvement in power and area with a small degradation in NMED. The proposed approximate multipliers improve over previous approximate designs especially in accuracy. While previous designs focus on reducing both delay and power with often unsatisfying accuracy, the proposed designs achieve excellent delay and power reductions with a high accuracy. The application of the proposed multipliers to image sharpening and smoothing has shown that the proposed designs are very competitive in performance with their accurate counterpart. 
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