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I. INTRODUCTION 
Magnetic resonance imaging (MRI), nuclear magnetic resonance imaging (NMRI), or magnetic 

resonance tomography (MRT) is a medical imaging  technique used in radiology to investigate the anatomy and 

physiology of the body in both health and disease. MRI scanners use strong magnetic fields and radio waves to 

form images of the body. The technique is widely used in hospitals for medical diagnosis, staging of disease and 

for follow-up without exposure to ionizing radiation. Parallel magnetic resonance imaging (pMRI) is a way to 

increase the speed of the MRI acquisition by skipping a number of phase-encoding lines in the k-space during 

the MRI acquisition. Data received simultaneously by several receiver coils with distinct spatial sensitivities are 

used to reconstruct the values in the missing k-space lines. 

In MRI, signal is usually received by a single receiver coil with an approximately homogeneous sensitivity over 

the whole imaged object. 

In pMRI, MRI signal is received simultaneously by several receiver coils with varying spatial sensitivity. This 

brings more information about the spatial position of the MRI signal. 

The task of pMRI is to speed up the acquisition in order to be able to image dynamic processes without 

major movement artifacts (i.e. reduce the speed of the acquisition so the movement during the acquisition time 

does not cause significant artifacts). It also Shorten the MRI acquisition time that could be very long (for 

example - acquisition of a high resolution 3D scan may take up time in order of minutes). 

The arrival of digitalmedical imaging technologies like Positron emission tomography, Medical 

Resonance Imaging, Computerizedtomography and Ultrasound Imaging has revolutionizedmodern medicine. 

Many patients no longer need to gothrough dangerous procedures to diagnose a wide variety ofdiseases. 

Because of increased use of digital imaging inmedicine today the quality of digital medical imagesbecomes an 

important issue and to achieve the best possiblediagnosis it is important for medical images to be sharp,clear, 
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and free of noise. While the technologies foracquiring digital medical images continue to improve andresulting 

in images of higher resolution and quality butremoval of noise in these digital images remains one of themajor 

challenges in the study of medical imaging becausethey could mask and blur important features in the 

imagesand many proposed de-noising techniques have their ownproblems. Image de-noising still remains a 

challenge forresearchers because noise removal introduces artifacts andcauses blurring of the images. The 

factors which affectnoise modeling in medical imaging are capturinginstruments, information transmission 

media, imagequantization and separate sources of radiation. So differentalgorithms are used depending on the 

noise model that iswhy it is important to reduce noise and other artifacts inimages , as various types of noise 

generated reduces theeffectiveness of medical image diagnosis. 

So this study concentrate on a patch-wise de-noising method for pMRI by exploiting the rank 

deficiency of multi-Channel coil images and sparsity of artifacts. For each processed patch, similar patches a 

researched in spatial domain and through-out all coil elements, and arranged in appropriate matrix forms. Then, 

noise and aliasing artifacts are removed from the structured Matrix by applying sparse and low rank matrix 

decomposition method. Specifically, the method can effectively remove both noise and residual aliasing artifact 

from pMRI reconstructed noisy images, and produce higher peak signal noise rate (PSNR) and structural 

similarity index matrix (SSIM) than other state-of-the-art De-noising methods. We propose image de-noising 

using low rank matrix decomposition (LMRD) and Support vector machine (SVM). The aim of Low Rank 

Matrix approximation based image enhancement is that it removes the various types of noises in the 

contaminated image simultaneously. The main contribution is to explore the image denoising low-rank property 

and the applications of LRMD for enhanced image Denoising, Then support vector machine is applied over the 

result. 

Structural similarity index matrix (SSIM) is a method for measuring the similarity between two images. 

The SSIM index is a full reference metric; in other words, the measuring of image quality based on an initial 

uncompressed or distortion-free image as reference. SSIM is designed to improve on traditional methods 

like peak signal-to-noise ratio (PSNR) and mean squared error (MSE), which have proven to be inconsistent 

with human eye perception.  

 

The SSIM is calculated on various windows of an image. The measure between two windows x and y of 

common size N×N is: 
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denominator;L the dynamic range of the pixel-values;k1 = 0.01and k1 = 0.03 by default. 

 

The difference with respect to other techniques mentioned previously such as MSE or PSNR is that 

these approaches estimate perceived errors; on the other hand, SSIM considers image degradation as perceived 

change in structural information. Structural information is the idea that the pixels have strong inter-dependencies 

especially when they are spatially close. These dependencies carry important information about the structure of 

the objects in the visual scene.PSNR is most easily defined via the mean squared error (MSE). Given a noise-

free m×n monochrome image I and its noisy approximation K,  

MSE can be defined as: 
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And the PSNR (in dB) can be defined as: 
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II. TECHNIQUES USED 
There are three main techniques are used to enhance the results of this thesis. These techniques are 

discussed below:  
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2.1 Low-Rank Matrix Decomposition  

Low-Rank Matrix Decomposition It is derived from com-pressed sensing theory has been successfully 

applied various matrix completion problems, e.g., image compression video denoising and dynamic MRI 

Compared with classical denoising methods. Denoising methods based on low rank completion enforce fewer 

external assumptions on noise distribution. These methods rely on the self-similarity of three dimensions (3-D) 

images across different slices or frames to construct a low rank matrix. Nonetheless, significantly varying 

contents between different slices or frames may lead an exception to the assumption of low-rank 3-D images, 

and discount the effectiveness of these methods. In this paper, we propose to remove both noise and aliasing 

artifacts in pMRI image by using a sparse and low rank decomposition method. By exploiting the self-similarity 

between multi-channel coil images and inside themselves, we formulated the denoising of pMRI image as a 

non-smooth convex optimization problem that minimizes a combination of nuclear norm and L1norm. The 

proposed problem is efficiently solved by using the alternating direction method of multipliers (ADMM). 

Experimental results of phantom and in vivo brain imaging are provided to demonstrate the performance of the 

proposed method, with comparisons to the related denoising methods. 

 

2.2 Support Vector Machine (SVM)  

Support Vector Machine (SVM)  is basically a classifier in which width of the edge between the classes 

is the advancement standard that is unfilled zone around the decision boundary characterized by the separation 

to the closest training patterns. These are called support vectors. The support vectors change the models with the 

main difference between SVM and traditional template matching systems is that they characterize the classes by 

a decision limit. This decision boundary is not simply characterize by the minimum distance function. The 

concept of (SVM) Support Vector Machine was introduced by Vapnik. The objective of any machine that is 

capable of learning is to achieve good generalization performance, given a finite amount of training data. The 

support vector machines have proved to achieve good generalization performance with no prior knowledge of 

the data. The principle of an SVM is to map the input data onto a higher dimensional feature space nonlinearly 

related to the input space and determine a separating hyper plane with maximum margin between the two 

classes in the feature space. The SVM is a maximal margin hyper plane in feature space built by using a kernel 

function. This results in a nonlinear boundary in the data space. The optimal separating hyper plane can be 

determined without any computations in the higher dimensional feature space by using kernel functions in the 

input space. There are some commonly used kernels include:- a) Linear Kernel K(x, y) = x, y b) Polynomial 

Kernel K(x, y) = (x. y+1) d SVM Algorithm i. Define an optimal hyper plane. ii. Extend the above definition for 

nonlinear separable problems. iii. Map data to high dimensional space where it is simpler to order with direct 

choice surfaces. 

 

2.3  FILTERS: 

In image processing filters are mainly used to suppress either the high   frequencies in the image that is 

smoothing the image, or the lower frequencies that is enhancing or detecting edges in the image. The image can 

be filtered in frequency domain or in the spatial domain. . In spatial domain there are two types of filters namely 

linear filters and non linear filters. The bilateral filter is a non-linear filter and edge-preserving noise-reducing 

smoothing filter for medical images. In this the weight can be based on a Gaussian distribution. Weights depend 

not only on Euclidean distance of pixels, but also on the radiometric differences (e.g. range differences, such as 

color intensity, depth distance, etc.).  The intensity value at each pixel in an image is replaced by a weighted 

average of intensity values from nearby pixels. The bilateral filter can blur an image while respecting strong 

edges. The ability of bilateral filter to decompose an image into different scales without causing haloes after 

modification has made it ubiquitous in computational photography applications such as tone mapping, style 

transfer, relighting, and denoising of medical images. This text provides a graphical, intuitive introduction to 

bilateral filtering, a practical guide for efficient implementation and an overview of its numerous applications, as 

well as mathematical analysis. The formulation of it is simple and each pixel is replaced by a weighted average 

of its neighbours. This aspect is important because it makes it easy to acquire intuition about its behaviour, to 

adapt it to application-specific requirements, and to implement it. 

 

 

III. CONCLUSIONS 
The formalism presented in this paper demonstrates that the LRMD and SVM techniques are combined 

to propose a new technique to further reduce the noise in medical images. The proposed approach drastically 

improves the quality of Parallel MRI scanning in particular medical images. Future work may be further applied 

new formulas or algorithm for the enhancement of denoised images. The proposed algorithm has been 
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implemented on MATLAB tool. This approach can also be an effective technique to denoise the images used for 

digital image processing. 
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