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A Real Time FHD Learning Based Super Resolution System Without a Frame Buffer





ABSTRACT
This brief presents a real-time learning-based superresolution (SR) system without a frame buffer. The system running on an Altera Stratix IV field programmable gate array can achieve output resolution of 1920 × 1080 (FHD) at 60 fps. The proposed architecture performs an anchored neighborhood regression algorithm that generates a high-resolution image from a low-resolution image input using only numbers of line buffers. This real-time system without a frame buffer makes it possible to integrate SR operation into image sensors or display drivers carrying out computational photography and display.



        	





CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In order to upgrade existing videos without extra storage costs, we propose an FPGA-based super-resolution system that enables real-time Ultra-HD upscaling in high quality.
· Our super-resolution system generates a higher resolution video than reported in existing literature, namely 3940×2160 UHD videos from 1920×1080 FHD sources at a frame rate of approximately 30fps on an embedded FPGA board.
· The existing super-resolution works and techniques, we proposed a real-time UHD super-resolution solution based on FPGA accelerator.
· Many accelerators focus on improving the computational efficiency. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· It is a well-known, ill-posed problem since a single HR image could generate more than one LR image, and it requires enough prior knowledge to reconstruct the highquality HR images.
· This problem, learning-based single-image SR methods have achieved outstanding performance and gained state-of-the-art results, by learning from millions of external image patches.
· This problem, the proposed SR architecture doubles the operation period in the second stage, and the system is then designed with multiple clock domains.
· This fundamentally important problem in image processing and computer vision has become particularly attractive as high definition displays dominate the market. 
2.2. PROPOSED SYSTEM 
· The huge storage expense of UHD content and inspired by the aforementioned state-of-the-art super-resolution techniques, we propose a super-resolution generation solution in real-time with FPGA in this work.
· We propose a quantitative model for analysis and optimization to balance the utilization of limited hardware resources, the attainable frame rate, and the visual performance.
· Fixed-point precision is used, and a highly pipelined architecture is proposed for the real-time purpose.
· Though uniform memory partition strategies are explored in recent publications, e.g.,we adopt the micro-architecture proposed by to decouple the stencil access pattern from the computation.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The first is a low-frequency interpolation stage, where bicubic interpolation is used for reconstructing the low-frequency parts of HR images.
· While one line buffer is used for memory write by the input low resolution image, the other four line buffers are used for memory read to the bicubic kernel.
· However, most of these CPU-based methods are far from reaching ideal performance as well as energy efficiency.
· FPGA-based accelerators for neural networks are gaining popularity because of its higher energy-efficiency comparing to GPUs and shorter development cycles comparing to ASICs. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A+: Adjusted anchored neighborhood regression for fast super-resolution
	R. Timofte, V. De Smet, and L. Van Gool, 
	We propose A+, an improved variant of ANR, which combines the best qualities of ANR and SF.

	Super-resolution through neighbor embedding
	H. Chang, D.-Y. Yeung, and Y. Xiong, 
	While this formulation resembles other learning-based methods for super-resolution, our method has been inspired by recent manifold teaming methods, particularly locally linear embedding (LLE).

	Nonlinear dimensionality reduction by locally linear embedding
	S. T. Roweis and L. K. Saul, 
	We introduce locally linear embedding (LLE), an unsupervised learning algorithm that computes low-dimensional, neighborhood-preserving embeddings of high-dimensional inputs.

	Image super-resolution via sparse representation
	J. Yang, J. Wright, T. S. Huang, and Y. Ma, 
	The effectiveness of such a sparsity prior is demonstrated for both general image super-resolution (SR) and the special case of face hallucination.



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:
    We implement a real-time learning-based regression super resolution system using 128 pre-trained regression functions, which is the first hardware design for such system in the literature, to the best of our knowledge. Most SR algorithms are complicated and often used only on image processing for post-production. This real-time system without a frame buffer makes it possible to integrate SR operation into image sensors or display drivers carrying out computational photography and display. Moreover, this system is applicable to all general regression SR methods by replacing the pre-trained regression functions with those obtained by other algorithms. 
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