Vector Sparse Representation of Color Image Using Quaternion Matrix Analysis

ABSTRACT


 Vector Sparse Representation of Color Image Using Quaternion Matrix Analysis. Traditional sparse image models treat color image pixel as a scalar, which represents color channels separately or concatenate color channels as a monochrome image. In this paper, we propose a vector sparse representation model for color images using quaternion matrix analysis. As a new tool for color image representation, its potential applications in several image-processing tasks are presented, including color image reconstruction, denoising, inpainting, and super-resolution. The proposed model represents the color image as a quaternion matrix, where a quaternion-based dictionary learning algorithm is presented using the K-quaternion singular value decomposition (QSVD) (generalized K-means clustering for QSVD) method. It conducts the sparse basis selection in quaternion space, which uniformly transforms the channel images to an orthogonal color space. In this new color space, it is significant that the inherent color structures can be completely preserved during vector reconstruction. Moreover, the proposed sparse model is more efficient comparing with the current sparse models for image restoration tasks due to lower redundancy between the atoms of different color channels. The experimental results demonstrate that the proposed sparse image model avoids the hue bias issue successfully and shows its potential as a general and powerful tool in color image analysis and processing domain
EXISTING SYSTEM
It further demonstrates the advantages of quaternion-based sparse model in color feature extraction and color image reconstruction. Meanwhile, it shows the potential of incorporating quaternion system into any sparse model, as well as dictionary learning algorithm for addressing color image problems. In fact, there have been several color image filtering methods based on quaternion algebra, where a color image pixel is expressed as a quaternion unit and consequently a color image is formulated as a quaternion matrix. These methods explore new solutions of classical. During the sparse coding stage, a sparse coefficient matrix ˙A is to be solved given a fixed ˙D in (38). Methods like matching pursuit (MP) [51], basis pursuit (BP) [52] and so on are suitable for this sparse coding problem.
PROPOSED SYSTEM

In this paper, we propose a novel sparse model for color image using quaternion matrix analysis. It formulates a color pixel as a vector unit instead of a scalar quantity and consequently overcomes the lack of accuracy describing inter-relationship among color channels. The experiments of reconstruction, demising, in painting, and super-resolution on natural color images prove its advantages in effectively accounting for both luminance and chrominance geometry in images. Additionally, from the view of algorithm our K-QSVD algorithm does not guarantee global convergence. Recently, a dictionary learning algorithm based on proximal method is proposed in [62], which achieves global convergence. In this paper, we propose a vector sparse representation model for color images using quaternion matrix analysis.

PROPOSED SYSTEM ALGORITHMS
· The proposed model represents the color image as a quaternion matrix, where a quaternion-based dictionary learning algorithm is presented using the K-quaternion singular value decomposition (QSVD) (generalized K-means clustering for QSVD) method.
· We will show that with the help of QSVD, we can obtain a structured sparse representation model and an effective dictionary learning algorithm for color images.
· algorithm for quaternion extension in consideration of its high efficiency, to design the QOMP (quaternion orthogonal matching pursuit) algorithm.

· Because it has the same framework with OMP, QOMP is still a greedy algorithm — the more nonzero coefficients we obtain, the smaller reconstruction residual we have
System Architecture:
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SYSTEM SPECIFICATION

Hardware Requirements:

· System

:   Pentium IV 2.4 GHz.

· Hard Disk
          :   40 GB.

· Floppy Drive
:   1.44 Mb.

· Monitor
          :   14’ Colour Monitor.

· Mouse

:   Optical Mouse.

· Ram

          :   512 Mb.
Software Requirements:

· Operating system 
:   Windows 7 Ultimate.

· Coding Language

:   ASP.Net with C#
· Front-End


:   Visual Studio 2010 Professional.
· Data Base


:   SQL Server 2008.
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