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Input-Based Dynamic Reconfiguration of Approximate Arithmetic Units for Video Encoding





ABSTRACT
The field of approximate computing has received significant attention from the research community in the past few years, especially in the context of various signal processing applications. Image and video compression algorithms, such as JPEG, MPEG, and so on, are particularly attractive candidates for approximate computing, since they are tolerant of computing imprecision due to human imperceptibility, which can be exploited to realize highly power-efficient implementations of these algorithms. However, existing approximate architectures typically fix the level of hardware approximation statically and are not adaptive to input data. For example, if a fixed approximate hardware configuration is used for an MPEG encoder (i.e., a fixed level of approximation), the output quality varies greatly for different input videos. This paper addresses this issue by proposing a reconfigurable approximate architecture for MPEG encoders that optimizes power consumption with the goal of maintaining a particular Peak Signal-to-Noise Ratio (PSNR) threshold for any video. Toward this end, we design reconfigurable adder/subtractor blocks (RABs), which have the ability to modulate their degree of approximation, and subsequently integrate these blocks in the motion estimation and discrete cosine transform modules of the MPEG encoder. We propose two heuristics for automatically tuning the approximation degree of the RABs in these two modules during runtime based on the characteristics of each individual video. Experimental results show that our approach of dynamically adjusting the degree of hardware approximation based on the input video respects the given quality bound (PSNR degradation of 1%–10%) across different videos while achieving a power saving up to 38% over a conventional nonapproximated MPEG encoder architecture. Note that although the proposed reconfigurable approximate architecture is presented for the specific case of an MPEG encoder, it can be easily extended to other DSP applications.



        	







CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In order to diminish the time-taking of the intermediate products of the adder stages of multipliers, for providing high speed and lower power consumption with minimized area, Compressors are equipped instead of regular Adders. 
· However, existing approximate architectures typically fix the level of hardware approximations statically and are not adaptive to input data. 
· There also exist instances of approximations introduced in an MPEG encoder.
· Logic optimization of the existing arithmetic units (to create hybrid units) indeed make them further amenable to supply voltage scaling is demonstrated.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· This paper adopts a different approach to addressing this problem by dynamically reconfiguring the approximate hardware architecture depending on the inputs. 
· The approximation is actually a joint combinatorial optimization problem, i.e., approximations introduced in both DCT and ME modules interact and influence output video quality together.
· However, such a conservative approach will, as expected, drastically impact the power savings as well.
· Other drawbacks include the power and area overheads required to construct the feedback controller and a number of extra logical blocks, like magnitude comparators, registers, that will eat up a large part of the savings we have achieved from the RABs. 
2.2. PROPOSED SYSTEM 
· We propose two heuristics for automatically tuning the approximation degree of the RABs in these two modules during runtime based on the Characteristics of each individual video. 
· Most approximate hardware architectures proposed so far suffer from the limitation that, for Widely varying input parameters, it becomes very hard to provide a quality bound on the output, and in some cases, the output quality may be severely degraded. 
· An adaptive bit masking method is proposed in , where the authors propose to truncate the pixels of the current and previous frames required for ME depending upon the quantization step. 
· We proposed a reconfigurable approximate architecture for the MPEG encoders that optimize power consumption while maintaining output quality across different input videos.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· There has been a lot of effort in constructing energy-efficient video compression schemes.
· In reality, the curves will actually be pentadimensional in nature; however, efficient pruning of the search space can be done due to the sustained inverse relationship between quality degradation and the weights.
· The complexity of extracting the optimal weights can be significantly reduced with the help of an efficient heuristic.
· This takes advantage of the spatial locality of low SAD values at or near the target MB block in the current frame.
· However, it also increases the complexity of the decoder block used for asserting the right select signals to the multiplexers as well as the logic overhead for the multiplexers themselves. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A comparative analysis for low power motion estimation VLSI architectures
	M. Elgamel, A. M. Shams, and M. A. Bayoumi, 
	The largest portion of power is consumed in the motion estimation module, as it requires a huge amount of computations.

	Motion estimation techniques for digital TV: A review and a new contribution
	F. Dufaux and F. Moscheni, 
	This paper studies motion estimation algorithms in the context of first generation coding techniques commonly used in digital TV.

	Dynamic voltage scaling algorithms for power constrained motion estimation
	I. S. Chong and A. Ortega, 
	In this paper, we apply dynamic voltage scaling (DVS) to the matching metric computation (MMC) used within motion estimation (ME) in typical video encoders.

	Power efficient motion estimation using multiple imprecise metric computations
	I. S. Chong and A. Ortega, 
	In this paper, we propose power efficient motion estimation (ME) using multiple imprecise sum of absolute difference (SAD) metric computations.



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 proposed a reconfigurable approximate architecture for the MPEG encoders that optimize power consumption while maintaining output quality across different input videos. The proposed architecture is based on the concept of dynamically reconfiguring the level of approximation in the hardware based on the input characteristics. It requires the user to specify only the overall minimum quality for videos instead of having to decide the level of hardware approximation. Our experimental results show that the proposed architecture results in power savings equivalent to a baseline approach that uses fixed approximate hardware while respecting quality constraints across different videos. Future work includes the incorporation of other approximation techniques and extending the approximations to other arithmetic and functional blocks. 
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