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Abstract: The image processing is the method which can process the information stored in the form of pixels. The MRI
images are the medical images which have the raisian noise. The various filters are designed in the previous years to
denoise the images. The various filtering technique are reviewed in this paper for the image denoising. It is analyzed that
patch based method for the image denoising performance best in terms of PSNR, MSE.
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1. Introduction
The process which is used for image enhancement or for the extraction of some important features by executing some
operations on it is known as image processing. The image processing is a kind of signal dispensation [1]. In this approach,
pictures or video frames are applied as input. The output may be in the form of picture or some features related to that
picture. The image processing is of two types i.e. analog image processing and digital image processing. When digital images
are manipulated by means of computers, then this process is called digital image processing [2]. In image processing, three
fundamental processes are performed such as Pre-processing, enhancement and information extraction. In order to capture
images from several sources, some fundamental tools such as Cameras, video cards, and scanners are used. The image
processing performs various tasks such as enhancement of contrast, identification of edges, and quantification of intensity
and implementation of some arithmetical operations on the image. The image processing performs these tasks with a
minimum overhead [3]. Adjustment of the spatial resolutions of daily pictures from cameras or enhancing the intensity of
images is not the only job of image processing. The image processing approach is used in various applications. Some popular
applications of image processing include tracking of rotational objects; remote sensing, intelligent transportation Systems,
biomedical imaging, and automatic visual scrutiny etc. The raw image is converted into digital format prior to any arithmetic
operation on it. An image is commonly identified as the distinct demonstration of light brightness inside the space [4]. An
incessant vision within the space and light brightness develops a specific view. The space and light brightness aspects are
transformed into distinct values with the help of image digitization. The distinct versions of intensity generate gray values.
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The picture elements also called pixels describe the distinct version of location. Therefore, a gray value related to the light
intensity is produced for every pixel of a picture. A real image can be defined correctly by providing sufficient pixels and
gray scale values using image digitization [5]. Image denoising can be described as a procedure which is used for the removal
of noise from a picture. The noise corrupts all the features of a picture during the acquisition procedure or transmission. The
image denoising process maintains the quality of a picture. This procedure is the sub branch of digital image processing. In
the medical field, timely recognition of disease is necessary [6]. The medical images can be analyzed using most common
tool called MRI. The random noise affects the quality of images during image acquisition step. This results in unwanted
outcomes and bad optical quality of a picture which lowers the visibility of low contrast objects. The extraction of concealed
details, image data and recovery of fine details is essential for the removal of noise in the applications of medical imaging.
These noise corrupted MR images influence the medical diagnosis procedure. In general, various techniques are used for
eliminating noise from an image and this is major area for the researchers as well [7]. In the denoised MR images, different
used tools are proposed earlier. Though, the noise suppression process should not affect the quality of an image. This process
should not deteriorate the useful features of an image as well. In the MR images, the boundaries are very important; therefore
the preservation of boundaries is necessary for balancing the denoising process. Acquisition based and post acquisition based
noise reduction techniques are the two classes of the Denoising techniques in MRI. During the image acquisition process, an
increase in acquisition time or lessening in the spatial resolution can be seen which in turn improves the SNR. Patient
comfort and system throughput are the factors which limits acquisition time [8]. On the attained MRI information there is
logical limitation on the SNR in the acquisition based technique. As a result, post acquisition image denoising technique is
considered a cost-effective and competent technique. Lessening of noise strength is the major purpose of post processing
MRI denoising algorithm. Non Local means (NLM) filter is introduced by Buades. For removing noise form an image,
different types of denoising technique has been utilized so far. In these techniques, local pixels are considered within a small
neighbor. The small formations are considered as noise and eliminated from the picture [9]. This phenomenon preserves huge
scale structures. The needless information occurs within the images which need to be removed using the NLM filter. The
weighted average of all the voxel intensities exists within the image. This help in the calculation of stored intensity value of
the voxel.

2. Literature Review

A.G. Rudnitskii, et.al (2017) stated that the medical diagnosis was performed through an emerging technology of
noninvasive called Magnetic Resonance Imaging (MRI). Low signal to noise ratio (SNR) and contrast to noise ratio (CNR)
were the demerits of this method [10]. Some other process such as segmentation, reconstruction and registration were
considered for the process of image analysis. Therefore, noise reduction was considered as the pre-processing task before
image analysis in MR images. The sufficient understanding for complex objects had been provided by the two dimensional
(2D) imaging. Therefore, the demonstration of numerous real objects in 3D computer was essential. In this study, the
denoising and segmentation techniques were presented for the development of 3D MRI image on the basis of fractal and
morphological approaches.

R. Sujitha, et.al (2017) stated that an essential role was played by the image denoising in the field of medical image
processing for image diagnosis. The main issue faced by the researchers, was the elimination of noise from the authentic
signal. Based on wavelet based image denoising techniques, different techniques had been proposed so far [11]. In the
process of medical diagnosis, this proposed approach had been utilized. The enhancement in the quality and clinical
parameter of an image due to denoising of these images was also used in the research area. In this study, a wavelet-based
thresholding scheme was proposed for image denoising and noise removal from MRI images. For analyzing the performance
level of proposed approach, some parametric values were computed.

Hanafy M. Ali, et.al (2017) stated that Magnetic Resonance Imaging (MRI) was an emerging technology in the field of
medical imaging. This approach provided precise images of human brain. The MRI technique was applied to monitor the
different organs of human body. The obtained scanned images included several types of noises. These noises affected the
quality of those images [12]. In this study, a median filter algorithm was modified. In the MRI image, different types of
noises were added. In order to eliminate the additive noises from the MRI images, several filters were used. In order to
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compare the performance and for the evaluation of filters, the noise density was added to the MRI image. Several
experiments were performed on the proposed method for evaluating the performance of these filters in comparison with
others methods according to the Peak Signal-to-Noise Ratio (PSNR) and so on.

DongshengJianga, et.al (2018) stated that the quality of acquired images could be improved through the implementation of
denoising approach. In this study, an enoising MRI Rician noise approach was proposed using a convolutional neural
network. In the denosing process, the learning based model could be directly used without optimization and noise level
parameter and this was the main advantage of the proposed methodology [13]. In this study, combination of ten convolutional
layers neural network with residual learning and multi-channel was also proposed. Various experiments were performed on
the synthetic and real 3D MR information for the evaluation of proposed approach. The attained outcomes showed the
usefulness of the proposed method in comparison with other methods in terms of peak signal to noise ratio and the worldwide
structure similarity index. Therefore, the proposed method demonstrated good universal appropriateness.

Abdel hamid El. Hassani, et.al (2016) proposed a modified variant of the Non-Local Means (NLM) filter. In the initial
phase, a novel dynamic structuring component with a non-fixed shape was proposed [14]. The kernel was adapted based on
input MRI image of the skull. This structuring element was utilized to perform precise segmentation of the input MRI noisy
image for obtaining two fields. The backdrop was utilized for the estimation of noise in the image whereas the forefront was
filtered with the help of unbiased NLM. The tested outcomes depicted that the proposed approach showed good performance
in comparison with conventional Non-Local Means filter and the Unbiased NLM filter, particularly for all experienced noise
volumes.

Ms. Seetha. J, et.al (2016) stated that the necessary information was provided by the mechanism of biomedical image
acquisition for the purpose of scrutiny. The diagnosis procedure and healing of patients became trouble-free and successful
due to the support provided by the earlier quantitative image scrutiny procedure in this study. Due to the incidence of noise
obstacles, the quantitative image analysis was adversely affected as the image was attained through MRI scans [15]. In this
study, several filtering methods such as Median, Gaussian and Gabor were reviewed for comparison using which existing
issues could be removed easily. There were some parameters such as PSNR, Energy, Entropy, Variance, Correlation and
Contrast on the basis of which performance different methods could be evaluated by far. Therefore, for the recognition of
precise image an appropriate filtering method was proposed in this study.

Akshay Chaudhari, et.al (2016) stated that the regions and tissue of an image were suffered from low signal to noise ratio
(SNR) due to which reduction was noticed in the effectiveness of magnetic resonance imaging. The parameters of
quantitative were measured and could be easily biased by low SNR, primarily in case of quantitative MRI in which these
parameters were measured. The performance of different filtering methods such as the non-local means, bilateral filtering,
and block-match and 3D filtering (BM3D) was evaluated for the analysis of dissimilar denoising algorithms [16]. The visual
signal quality was maintained by the above mentioned method and provided the effective results. Further changes were made
in these algorithms by determining the region of interest. Therefore, in order to find out the powerful solutions, the genetic
algorithms were presented in this study.

Nikita Joshi, et.al (2016) stated that Magnetic Resonance Images were affected by different types of noises. The presence of
unwanted noise interrupted the accurate diagnosis of MRI images [17]. Therefore, noise suppression was a main task while
functioning with Magnetic Resonance (MR) Images. The denoising procedure reduced the unwanted noise. The denoising
process was also required for the preservation of different features of an image. A number of methods were presented for the
removal of noise from MR Images. One of the popular denoising techniques for MR images was the Non local means
filtering. The genuine Non Local Means algorithm was modified for its implementation on several applications. The main
objective of this study was the denoising of MRI image through a new technique with the help of a median and Wiener filter
in combination with the Non local means filtering approach.
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3. Research Methodology

The captured images carry huge amount of needless information. This information is reprocessed to eliminate the archetypal
noises from the background. According to the neighborhood filtering algorithm, a novel approach called NL-Means
algorithm had been proposed. The probabilities of containing analogous type of rectangular areas are extremely high in the
pixels situated closest side to the image. There is occurrence of analogous type of rectangular areas in numerous pixels which
locates in the same columns of these alike rectangular areas. Therefore, the value of every pixel in the NL-Means algorithm is
based on noise diminution of these similar rectangle areas. Gray estimation NL(v) (i) of pixel i within discrete noise images
v(i) = {v(i), i € I} is computed through weighted average of pixels:

NL@®)®) = Xjew@Iv( oY)

The ranges of pixel i and a pixel j are suitable and have weightw(i, j) and the sum is computed equal to 1. The pixel i and j
is utilized for computing the parallel gray vector between v(N;) andv(N;). In addition, N, demonstrates the n-centered

rectangular neighboring value. The Gaussian-weighted Euclidean distance designated by d(i,j) is utilized to verify the
similarity between each and every adjoining gray value matrices. It can be demonstrated mathematically as:

PR 2
d@p = e —vpl,, @
In the above expression, a is larger than zero and describes the dissimilarity between the standard Gaussian kernels. Here,

v(N;) indicates the gray pixels which hold the high weight of pixels along with the analogous neighborhood. The accurate
values of weight of the pixels i and j is computed by using following term:

wii ) =G5ha@wy ©)

The normalization coefficient can be computed by usingz(i) = X f,(d(i,)). The above equation is utilized to validate the
noisy performance of the algorithm. NL-Means algorithm utilizes exponential kernel function and is scrutinized as follow:

hEG) =exp(-5Ly e @)

In the above expression, h gives the value of smoothing parameter of any obtained image. It manages the exponential decay
rate through the denoising of images. This phenomenon affects the performance of the algorithm and level of filtering. The
alteration in the value of h also affects the resolution of image.

3.1. PNLM Algorithm

Several improvements were proposed and executed in NL-means of algorithm to obtain an enhanced weighted kernel
function for medical images purposes. These modifications were applied on the images through the determination of those
situations in which the pixels having large weight are held collectively by analogous rectangular areas. There is existence of
lesser weights with inferior resemblance fields. So, the result is provided by the adjoining pixels. These pixels are made up of
these bigger weighing coefficients. The output is improved by decreasing distance among the pixels. The matching kernel
weighting should be chosen in careful manner. For this purpose, a programming model is established in this algorithm. The
operation carried out on each image is located on the execution thread. Therefore, the entire image is denoised
simultaneously with the parallel algorithm operation executed on these pixels. The configuration of single pixel is completed
within the GNU kernel. Finally, the host memory, the denoising results are computed.
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The step by step procedure to be followed for the proposed algorithm is enlightend below:
Step 1: The image and connected parameters are copied from the computer to host the GPU memory devices.

Step 2: The weight of the pixels can be assessed by means of below stated formula:

1 i)l

wijp)=pe— — ®)
The weight can be calculated with the help of these five equations.

Step 3: Till the evaluation of weights amongst the pixels and center pixels, the step 2 runs in an iterative manner.
Step 4: The equation below is calculated to analyze the values of gray pixel:

NL@®)®) =Xjew@)vG e (6)

The denoising outcomes are obtained after following these steps.

Step 5: The denoised outcomes are copied from the GPU memory areas which further hosts the computer memory units.

4. Result and Discussion
The MRI images are wused to perform experiments. These images are obtained from the
http://nist.mni.mcgill.ca/?page_id=672. This respective website has various MRI images. These images are gathered from the
Neuro images and Surgical Technologies Lab. These images are MRI images having B-mode image pre and post —reactions.

A dataset is used to evaluate the performance of existing PNLM algorithm and advanced PNLM algorithm. The images
gathered from the provided link are the Brain MRI images taken from different angles.
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Figure 1: PSNR Comparison

The NLM, PNLM are compared in terms of standard PSNR value for the analysis of their performances as depicted by figure
1. It is scrutinized that the proposed algorithm has maximum PSNR value in comparison with NLM and PNLM algorithm.
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Figure 2: MSE Comparisons

The NLM, PNLM are compared in terms of MSE value for the analysis of their performances as depicted by the figure 2. It is
scrutinized that the proposed algorithm has least MSE value in comparison with NLM and PNLM algorithm

Conclusion

In this work, it is concluded that MRI image denoising is the major issue in the image processing. The patch based filtering is
the best performing methods for the image denoising. The MRI images have the raisian node which can be denoised using
the path based method. The NLM and PNLM method for the denoising of MRI images are implemented and it is analyzed
that PNLM method is more than NLM method. In future patch based method will be improved for the MRI image denoising
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