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Abstract— MRI used to produce images of soft tissue of the 

human body, used to analyse the human organs without any 

surgery. The purpose of segmentation is to simplify and 

change the representation of an image into meaningful image 

to analyse. The image segmentation is a very difficult job in 

the image processing and challenging task for clinical 

diagnostic tools. Noises present in the Brain MRI images are 

multiplicative noises and reductions of these noises are 

difficult task. Over the past few decades, several image 

compression standards have been proposed by international 

standardization organizations. This paper discusses the 

current status of these image compression standards in 

medical imaging applications together with some of the legal 

and regulatory issues surrounding the use of compression in 

medical settings. 

Key words: MRI, Image Segmentation, Brain Tumor 

I. INTRODUCTION 

Medical images like Magnetic Resonance Imaging (MRI) 

scans, X-ray images are the most used images these days in 

the medical field. As there is an emerging growth of 

population these days so are the health issues of the people. 

The different cases of number of patients and their records are 

maintained in the hospitals. So, for storing all the case history 

of a patient there are a number of medical images that has to 

be stored in the system database. In this regard the medical 

images are compressed using several techniques and thus 

images are stored and transmitted from one system to another 

for the ease of communication. So, in this project the medical 

images undergo both compression and enhancement 

techniques consecutively. And later on the performance 

quality of the images are tested on diff erent performance 

parameters which are mostly used in to check the 

performance of compression and enhancement techniques. 

Signal processing is a type of Image processing, where the 

input and output signals are images. Images can be thought as 

2-D signals via a matrix representation. Earlier, image 

processing was mostly carried out using analog devices. Now 

a day, images are processed in digital domain. Digital image 

processing overcomes issues for example the inflexibility of 

system to change noise, distortion during processing, and 

difficulty of implementation. Image processing is a method 

that enhances original images got from camera and sensors in 

day -to-day life. A different method has been implemented 

for image processing during the past few decades. Image 

processing systems are becoming popular because of the 

availability of powerful personal computers and devices of 

large memory, availability of graphics software etc. 

II. MAGNETIC RESONANCE IMAGING 

Magnetic Resonance Imaging (MRI) is an imaging technique 

used primarily in medical settings to produce high quality 

images of the inside of the human body. In order to preview 

about MRI, in this section we give a brief description of the 

principles of MRI which are referred to [[6]. In MRI, the 

image is a map of the local transverse magnetization of the 

hydrogen nuclei. This transverse magnetization in turn 

depends on several intrinsic properties of tissue. The MR 

phenomenon relies on the fundamental property that protons 

and neutrons that make up a nucleus possess an intrinsic 

angular momentum called spin. When protons and neutrons 

combine to form nucleus, they combine with oppositely 

oriented spins. Thus, nuclei with an even number of protons 

and neutrons have no net spin, whereas nuclei with an odd 

number of protons or neutrons possess a net spin. Hydrogen 

nuclei have an NMR signal since its nucleus is made up of 

only a single proton and possess a net spin. The human body 

is primarily fat and water, which have many hydrogen atoms. 

Medical MRI primarily images the MRI signal from the 

hydrogen nuclei in the body tissues [4]. 

III. IMAGING CHARACTERISTICS OF MRI SCANS 

The images produced by MRI scans are usually gray images 

with intensity in the range 0-255. The GM of the brain 

consists of the cortex that lines the external surface of the 

brain and the gray nuclei deep inside of the brain, including 

the thalami and basal ganglia. WM is comprised of the 

neuronal axons that interconnect different regions of the brain 

and serve as the interface between the brain and the rest of the 

body. The watery fluid, CSF acts as a cushion for physical 

shocks. The WM constitutes a connected region that is 

bordered by GM and CSF as shown in Fig.1. In Fig.1, for the 

display purpose WM is shown in gray color, GM as white 

color and CSF as black color. In MRI of head scans, the 

picture of organ is usually surrounded by air particles, known 

as background (bck) in order to make a matrix representation. 

This bck is another major ROI in MRI of head scans [3]. Fig 

1.Segmentation results of MRI of axial head scan [3] 

IV. IMAGE SEGMENTATION 

Subdivides an image into its constituent regions or objects 

[4]. The level of detail to which the subdivision is carried 

depends on the problem being solved. That is, segmentation 

should stop when the objects or regions of interest in an 

application have been detected. Segmentation of nontrivial 

images is one of the most difficult tasks in image processing. 

Segmentation accuracy determines the eventual success or 

failure of computerized analysis procedures. For this reason, 

considerable care should be taken to improve the probability 

of accurate segmentation. 

V. PROPOSED METHOD 

The methodology for the compression process which takes 

the image of (NxN) size as input is shown below. A 

compression process flow for an input image. The 

compression process pre-analyzes rows and columns and 

performs encoding techniques like magnitude set and bit 

plane coding followed by run length encoding. 

 Is extracted from the brain MRI image using a 

threshold based segmentation procedure. Image thresholding 

is one of the simplest and effective, segmentation procedures. 
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It separates the image into desired classes based on an 

intensity value called as threshold. 

A. Image Segmentation 

Image segmentation is performed to locate the tumor region 

of the MRI image. Segmentation partitions the image into set 

of semantically meaningful, homogenous, and non -

overlapping regions of similar attributes such as intensity, 

depth, colour or texture [19]. The ROI part 

 
Fig. 1: Proposed Flow Chart 

 
Fig. 2: General Procedure for Automatic Segmentation 

 A pre-processing of an image is done before 

applying the threshold algorithm. Pre-processing involves 

enhancement of a given MRI image to improve the 

interpretability of the information present in images for 

human viewers. A filtering approach is used to enhance the 

given MRI image. It involves a combination of median filter 

for the reduction of salt and pepper noise and high pass 

filtering performs image sharpening. The enhanced image is 

then segmented using maximum entropy based thresholding 

method which selects a threshold value that corresponds to 

maximum entropy between the lower and higher frequency 

bands. The frequency bands correspond to intensity levels of 

the object and background respectively 

VI. PREIVIOUS WORK 

1) Shweta Goel Et.[1]Al.CT and MRI image fusion using 

wiener filter in dual tree framework 

Multimodal medical image fusion is the fusion of images 

belonging to different modalities like, CT, MRI, PET, X-Ray 

etc. The purpose is to yield an image more efficient for 

diagnosis while enhancing the essential information extracted 

from the images acquired using different sensors. In this 

paper, the multimodal CT and MRI images are fused using 

Dual tree Discrete Wavelet transform. Discrete Wavelet 

transform (DWT) decomposes the image into wavelet 

coefficients without effecting the image information. The 

wavelet coefficients are then fused by employing Principal 

Component analysis (PCA) for approximation coefficients 

and maximum selection rule for detailed coefficients to 

enhance contrast. The major advantage of using PCA is to 

minimize redundancy from the image and to get a highly 

focused fused image. The simulation results of improved 

framework show better performance over existing methods in 

terms of entropy, mutual information, and fusion factor. 

2) Aye Min et.al.MRI Images Enhancement and Tumor 

Segmentation for Brain Abstract 

Brain tumor is the abnormal growth of cancerous cells in 

Brain. In medical field, segmentation of brain regions and 

detection of brain tumor are very challenging tasks because 

of its complex structure. Magnetic resonance imaging (MRI) 

provides the detailed information about brain anatomy. 

Proper brain tumor segmentation using MR brain images 

helps in identifying exact size and shape of Brain tumor, this 

intern helps in diagnosis and treatment of brain tumor. 

However, manual segmentation in magnetic resonance data 

is a time-consuming task and is still being difficult to detect 

brain tumor area in MRI. The main challenges of brain tumor 

detection are less of accuracy to detect tumor area and to 

segment the tumor area. The system proposed the results 

fusion method for image enhancement and combination of 

adaptive k-means clustering and morphological operation for 

tumor segmentation. All of the experimental results will be 

tested on BRATS multimodal images of brain tumor 

Segmentation Benchmark dataset. 

3) Fahim Shabanzade ; Combination of wavelet and 

contourlet transforms for PET and MRI image fusion 

Abstract 

Image fusion is a widely used technique for enhancing the 

interpretation quality of images in medical application, which 

use different medical imaging sensors. This paper presents an 

image fusion framework for images acquired by using two 

distinct medical imaging sensor modalities (i.e. PET and 

MRI) using a combination of Stationary Wavelet Transform 

(SWT) and Non Sub-sampled Contourlet Transform (NSCT). 

We use a cascaded combination of SWT and NSCT to benefit 

advantages of SWT at the first step of the proposed method. 

Then, to decrease the SWT's drawbacks such as shift 

variance, poor directionality and absence of phase 

information, we employ Principal Component Analysis 

(PCA) algorithm in the SWT domain to minimize the 

redundancy. In the second step the maximum fusion rule is 

used in the NSCT domain to enhance the diagnostic features. 

The experimental results demonstrate that the proposed 

method is better than various existing transform-based and 

spatial based fusion methods and some other hybrid methods, 

in terms of both subjective and objective evaluations. 

4) N Bharanidharan et.al.Performance analysis of particle 

swarm optimization technique in classification of 

dementia using MRI images 

Medical images are widely now analyzed by using various 

soft computing techniques. Unbiased by variable radiological 

expertise, these techniques yield fully automated clinical 

decisions which help the diagnosis process. This research 

https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Aye%20Min.QT.&newsearch=true
https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Fahim%20Shabanzade.QT.&newsearch=true
https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.N%20Bharanidharan.QT.&newsearch=true
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paper analyzes the performance of Particle Swarm 

Optimization to diagnose dementia from MRI images. 

OASIS cross sectional dataset with 235 subjects is used in 

this analysis. By tuning the proper weights for PSO, better 

results can be yielded. This technique classifies the MRI 

image in one of the three classes: Non-dementia, very mild 

dementia, Mild dementia and yield 77.4% Goodness 

Detection Ratio. 

 A Reema Mathew et,al. detection and classification 

of MRI brain image using wavelet transform and SVM Brain 

tumor is a life threatening disease and its early detection is 

very important to save life. The tumor region can be detected 

by segmentation of brain Magnetic Resonance Image (MRI). 

In the case of suspected brain tumor, the location and size of 

tumor can be determined with the help of radiologic 

evaluations. The report of this evaluation is very important 

for futher diagnosis and treatment planning. The detection of 

tumor must be fast and accurate for the diagnosis purpose. 

The segmentation or extraction of brain tumor from MRI is 

possible manually. But it is time consuming and tedious. Also 

the accuracy depends upon the experience of expert. Hence, 

the computer aided automatic segmentation has become 

important. MRI scanned images offer valuable information 

regarding brain tissues. MRI scans provide very detailed 

diagnostic pictures of most of the important organs and 

tissues in our body. It is generally painless and noninvasive. 

It does not produce ionizing radiation. So MRI is one of the 

best clinical imaging modalities. Several automated 

segmentation algorithms have been proposed. But still 

segmentation of MRI brain image remains as a challenging 

problem due to its complexity and there is no standard 

algorithm that can produce satisfactory results. The aim of 

this research work is to propose and implement an efficient 

system for tumor detection and classification. The different 

steps involved in this work are image preprocessing for noise 

removal, feature extraction, segmentation and classification. 

Proposed work preprocessed the MRI brain image using 

anisotropic diffusion filters. In the feature extraction step, 

discrete wavelet transforms (DWT) based features are 

extracted. The extracted features was given as input to the 

segmentation stage. Here Support Vector Machine (SVM) 

was used for tumor segmentation and classification. 
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