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A Computation and Energy Reduction Technique for HEVC Discrete Cosine Transform





ABSTRACT
In this paper, a novel computation and energy reduction technique for High Efficiency Video Coding (HEVC) Discrete Cosine Transform (DCT) for all Transform Unit (TU) sizes is proposed. The proposed technique reduces the computational complexity of HEVC DCT significantly at the expense of slight decrease in PSNR and slight increase in bit rate by only calculating several pre-determined low frequency coefficients of TUs and assuming that the remaining coefficients are zero. It reduced the execution time of HEVC HM software encoder up to 12.74%, and it reduced the execution time of DCT operations in HEVC HM software encoder up to 37.27%. In this paper, a low energy HEVC 2D DCT hardware for all TU sizes is also designed and implemented using Verilog HDL. The proposed hardware, in the worst case, can process 53 Ultra HD (7680x4320) video frames per second. The proposed technique reduced the energy consumption of this hardware up to 18.9%. Therefore, it can be used in portable consumer electronics products that require a real-time HEVC encoder.



        
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The existing system reduces the computational complexity of HEVC DCT significantly at the expense of slight decrease in PSNR and slight increase in bit rate by only calculating several pre-determined low frequency coefficients of TUs and assuming that the remaining coefficients are zero. 
· In this paper, a novel computation and energy reduction technique for High Efficiency Video Coding (HEVC) Discrete Cosine Transform (DCT) for all Transform Unit (TU) sizes is proposed.
· In this paper, another low energy HEVC 2D DCT hardware for all TU sizes with higher hardware utilization is also designed and implemented using Verilog HDL.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· If the values of non-zero forward transformed and quantized low frequency coefficients in a TU are small, they have small impact on the inverse quantized and inverse transformed TU. 
· However, the technique proposed in this paper avoids most of the DCT operations that have no impact or low impact on the transformed and quantized TUs in both mode decision and coding stages of an HEVC encoder.
· The impact of the proposed technique on the computational complexity and rate-distortion performance is determined for three different DCT coefficient sets.
· These DCT coefficient percentages are experimentally determined to reduce the computational complexity of HEVC DCT significantly with slight impact on distortion and bit rate.
2.2. PROPOSED SYSTEM 
· In multiplierless DCT, the resulting error is kept under a predefined threshold when the approximate adders and subtractors are proposed in addition to common optimization.
· There are more radical approximations proposed with the development of the approximate computing paradigm.
· The new method for optimization and approximation of the DCT block were successfully proposed, which were employed in the HEVC standard.
· The developed and proposed approximation methods will be applied to other blocks of HEVC in the future works in order to find much more power trade-off/better quality.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· A new international video compression standard called High Efficiency Video Coding (HEVC) is recently developed.
· After forward transform and quantization, most of the forward transformed and quantized high frequency coefficients in a TU become zero. 
· The proposed technique only calculates several predetermined low frequency coefficients of TUs, and it assumes that the remaining coefficients are zero. 
· These techniques try to predict the blocks with zero forward transformed and quantized coefficients before DCT and quantization operations in the coding stage of an H.264 or HEVC encoder in order to avoid DCT and quantization operations. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Complexity Analysis of an HEVC Decoder Based on a Digital Signal Processor
	F. Pescador, M. Chavarrias, M. J. Garrido, E. Juarez and C. Sanz, 
	HEVC is targeted to provide the same quality as H.264 at about half of the bit-rate and will replace soon to its predecessor in multimedia consumer applications.

	A High Performance Deblocking Filter Hardware for High Efficiency Video Coding
	E. Ozcan, Y. Adibelli and I. Hamzaoglu, 
	The recently developed High Efficiency Video Coding (HEVC) international video compression standard uses adaptive deblocking filter for reducing blocking artifacts.

	A Computation and Energy Reduction Technique for HEVC Intra Mode Decision
	E. Ozcan, E. Kalali, Y. Adibelli and I. Hamzaoglu, 
	High Efficiency Video Coding (HEVC) intra mode decision algorithm has very high computational complexity.

	A Low Energy HEVC Inverse Transform Hardware
	E. Kalali, E. Ozcan, O. M. Yalcinkaya and I Hamzaoglu, 
	In this paper, a low energy HEVC 2D inverse transform (IDCT and IDST) hardware for all TU sizes is also designed and implemented using Verilog HDL.



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, a novel computation and energy reduction technique for HEVC DCT for all TU sizes is proposed. The proposed technique reduced the computational complexity of HEVC DCT significantly at the expense of slight decrease in PSNR and slight increase in bit rate. In this paper, a low energy HEVC 2D DCT hardware for all TU sizes is also designed and implemented using Verilog HDL. The proposed hardware, in the worst case, can process 53 Ultra HD (7680x4320) video frames per second. The proposed technique reduced the energy consumption of this hardware up to 18.9%. Therefore, it can be used in portable consumer electronics products that require a real-time HEVC encoder. 
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