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ABSTRACT 
Magnetic resonance imaging (MRI) of the brain is a precious 

tool to facilitate physician’s diagnoses and care for a mixture of 

brain diseases including stroke, cancer, and epilepsy, it presents 

exact information to discover the diseases. MRI has very low 

contrast leading to deterioration of image quality. Image 

enhancement is a technique to improve the perception of 

information in images so as to provide better visualization. 

Medical Image enhancement is one of the challenging issues in 

image processing. The objective of Image enhancement is to 

process an image so that result is more suitable than original 

image for specific application. In this paper,  we review a 

number of methods that used to improve MRI brain medical 

images. 
 

Keywords: MRI, Medical Images, Image Processing, 

Imag Enhancement. 

1. INTRODUCTION 

Medical images are a special kind of images that can be 

used for the diagnostics of diseases for the patients. A 

number of modalities like CT- scan, MRI and X-ray 

imaging exist for obtaining these images [1].Medical 

imaging is the most established technique of visualizing 

the interior of the human body without the risk of the non-

invasive effect. This technology is designed to produce 

images, and it is also capable of representing information 

about the screening location[2].Brain tumor is an 

abnormal growth of cells inside the skull. Normally the 

tumor will grow from the cells of the brain, blood vessels, 

nerves that emerge from the brain. There are two types of 

tumor which are- benign (non-cancerous) and malignant 

(cancerous) tumors. The former is described as slow 

growing tumors that will exert potentially damaging 

pressure but it will not spread into surrounding brain 

tissue. However, the latter is described as rapid growing 

tumor and it is able to spread into surrounding brain. 

Tumors can damage the normal brain cells by producing 

inflammation, exerting pressure on parts of brain and 

increasing pressure within the skull. Radiologists examine 

the patient physically by using Computed Tomography 

(CT scan) and Magnetic Resonance Imaging (MRI). MRI 

images showed the brain structures, tumor’s size and 

location. From the MRI images the information such as 

tumors location provided radiologists, an easy way to 

diagnose the tumor and plan the surgical approach for its 

removal[3].These types of imaging methods generally 

results in poor contrast medical images thereby impeding 

the physician’s observation and may lead to a wrong 

diagnosis. Use of image enhancement techniques, thus 

becomes vital for medical imaging [1]. 

Wide range of image processing techniques has been 

developed for image enhancement, segmentation, 

restoration and classification. Image enhancement refers 

to emphasis, or sharpening, of image features such as 

edges, boundaries, or contrast to make a graphic display 

more useful for display and analysis. Image enhancement 

consists of gray level and contrast manipulation, noise 

reduction, edge crispening , and sharpening, filtering, 

interpolation and magnification. For processing the MRI 

brain images the image should be preprocessed to remove 

the film artifacts, labels and the Skull regions [4]. This 

work focus on the methods for MRI brain images 

enhancement .This paper is organized as follows: section 

1 presents MRI Brain Imaging, section 2 presents Image 

Enhancement, section 3 presents techniques and the 

section 4 presents the conclusions.  

2.  MRI BRAIN IMAGING  

Major Magnetic resonance imaging (MRI) technology has 

become a vital tool for clinical diagnosis in recent years. 

MRI technology is still advancing with new scanning and 

sequencing techniques. New innovations in this 

technology brought new opportunities and new 

improvements in diagnosing techniques. MRI technology 

supports the early diagnosis of many types of diseases, 

such as breast cancer, lung cancer, brain tumors, multiple 

sclerosis, and neurological irregularities. MRI technology 

has a noninvasive nature; hence, diagnosis techniques 
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based on MRI are preferably applied to brain disease 

diagnosis [5].  

Magnetic resonance imaging (MRI)is important imaging 

technique used in the detection of brain tumor. Brain 

tumor is one of the most dangerous diseases occurring 

among the human beings. Brain MRI plays a very 

important role for radiologists to diagnose and treat brain 

tumor patients[6] 

Magnetic Resonance Imaging (MRI) uses powerful 

magnets and radio waves to produce detailed images of 

the body .The human body is mostly water, which 

contains hydrogen atoms. The magnet in an MRI machine 

produces a strong magnetic field that interacts with the 

hydrogen atoms. A combination of the magnetic and 

different radio frequencies makes possible for a 

specialized computer to generate an image MRI. is useful 

for structure and function of the brain ,heart and liver, soft 

tissues and the inside of bones It is also of cased to 

diagnose form of cancer, brain diseases ,and 

conditions[7].MRI images are being used from a long 

time to image the internal structure of human body. It is 

one of the most widely used diagnostic tools in the field 

of medicine. MRI medical imaging technique used in 

radiology to visualize detailed internal structures. MRI 

provides good contrast between the different soft tissues 

of the body, which make it especially useful in imaging 

the brain, muscles, the heart, and cancers compared with 

other medical imaging techniques such as computed 

tomography (CT) Though there are numerous advantages 

of MRI technology, but it generates low contrast images. 

One of the reasons for low contrast MRI images is 

presence of bulk amount of liquid in human body. One 

can increase the power of MRI for capturing images but it 

may harm human body / bones. To make the images more 

visual and explanatory contrast may be increased on 

software and hardware level.[8]. 

3.  IMAGE ENHANCEMENT 

Image enhancement is a vast field in digital image 

processing. The process of image enhancement basically 

improves the quality of a digital image which has low 

awareness concerning the basis of degradation. There 

exist a huge number of techniques and methods that are 

utilized to improve the  image quality[9].Image 

enhancement refers to emphasis, or sharpening, of image 

features such as edges, boundaries, or contrast to make a 

graphic display more useful for display and analysis. 

Image enhancement consists of gray level and contrast 

manipulation, noise reduction, edge crispening, and 

sharpening, filtering, interpolation and magnification 

[4].The enhancement doesn't increase the inherent 

information content of the data, but it increases the 

dynamic range of the chosen features so that they can be 

detected easily [10]. 

The enhancement methods can be broadly categorized 

into following two methods:  
 

1. Spatial Domain Method  

2. Frequency Domain Method  
 

The spatial domain techniques, directly operates on pixels 

of an image. The pixel values are manipulated to achieve 

desired enhancement. The gain of spatial based domain 

technique is that they conceptually simple to understand 

and the complexity of these techniques are low . But these 

techniques have difficult to providing sufficient 

robustness and imperceptibility requirements. In 

frequency domain methods, the image is transferred into 

frequency domain. It means that, the Fourier transform of 

the image is computed first. The result of Fourier 

transform is multiplied with a filter transfer function. And 

then the inverse Fourier transform is performed to get the 

resultant image. Frequency domain image enhancement is 

used to describe the analysis of mathematical functions 

and signals with respect to frequency and operate directly 

on the transform coefficients of the image, such as Fourier 

transform, discrete wavelet transform (DWT), and 

discrete cosine transform (DCT). The advantages of 

frequency domain are, less computational complexity, 

manipulating the frequency composition of the 

image .The disadvantages are, it cannot simultaneously 

enhance all parts of image in good manner and it is also 

difficult to automate the image enhancement procedure. 

Image enhancement is applied in every field where 

images are ought to be understood and 

analyzed.[10].Image enhancement techniques used to 

develop the visual appearance of images from Magnetic 

Resonance Image (MRI) and the enhancing brain volumes 

were aligned linear and this image is contrast. The 

enhancement operate are eliminate of film artefacts and 

labels, filtering of images [11]. 

 

4.  Methods for MRI Enhancement  

 
In medical diagnosis, the enhancement of medical images 

is very important because in order to get good result of 

diagnosis, the area of interest in digital medical images 

must be sharp, clear and free from noise. A medical image 

can be corrupted with noise during acquisition, 

transmission, storage and the retrieval process [12].Many 

techniques and methods are used for enhancement some 

of these methods are presented as follows:  

In [13] they present fuzzy logic based adaptive histogram 

equalization (AHE) it is proposed to enhance the contrast 

of MRI brain image by preserving brightness in efficient 

manner. This method doesn't need the separation of input 

images and equalized separately. Proposed method is free 

from clipping the histograms to prevent artifacts. 
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Proposed method comprises of two stages. First, fuzzy 

logic is applied to an input image and then it's output is 

given to AHE technique. This process not only preserves 

the mean brightness and but also improves the contrast of 

an image. A huge number of highly MRI brain images are 

taken in the proposed method. Performance of the 

proposed Brightness Preserving Adaptive Fuzzy 

Histogram Equalization (BPAFHE) technique is 

compared with existing methods using the parameters 

namely entropy. Experimental results show that the 

proposed method is better when compared to other 

conventional HE techniques for MRI brain images. The 

proposed method prevents the over contrast enhancement 

and also preserves the original naturalness of a medical 

image. MRI brain images obtained by proposed method 

as shown in figure (1): 

 

 

Fig. 1.  show the resulting MRI brain images obtained by the various 
existing methods and proposed method(F).  

 

In [14] they employing Neural Network .The suggested 

system is an image processing model that combines 

different techniques in the field of image processing. The 

goal of this system is to detect brain tumors located within 

the MRI image. Initially, morphological operations have 

been applied to the input image. Afterwards, the original 

input image is firstly processed by morphological 

operations and then with image erosion technique. 

Contrast enhancement and median filtering are applied to 

the processed image respectively. The suggested system 

will be implemented using 50 images that are randomly 

selected within the medical image database. The images 

are of size 256*256 raw type images. Neural network uses 

a conventional 3-layer back propagation neural network 

with 4096 input neurons, 35 hidden neurons and 2 output 

neurons classifying the organs with tumors  and without 

tumors. Output neurons classify the organs using binary 

coding: [1 0] for the Organ with Tumor and [0 1] for the 

Organ without Tumor. The sigmoid activation function is 

used for activating neurons in the hidden and the output 

layers. Figure (2) represents the Neural Network topology.  

 

 

Fig. 2.  The Neural Network topology. 

In [15] they present the Brightness Preserving Bi-

Histogram Equalization (BPBHE) BPBHE method that 

divides the image histogram into two parts. The 

separation intensity is presented by the input mean 

brightness value, which is the average intensity of all 

pixels that construct the input image. After this separation 

process, these two histograms are independently 

equalized. By doing this, the mean brightness of the 

resultant image will lie between the input mean and the 

middle gray level. The histogram with range from 0 to L-

1 is divided into two parts, with separating intensity. This 

separation produces two histograms. Figure (3) show the 

BPBHE image. 

 

Fig. 3.  BPBHE image : a) orignal image , b) histogram image , c) HE 

image for (a) ,  d) histogram image for (c) .  

In [16] they improve contrast of the image to 

enhancement it. This approach can be used on whole 

image or part of an image . Contrast between the brain 

and tumour region may be present on a MRI but not 

clearly visible through eyes. Thus to enhance contrast 

between the normal brain and tumor region, a high pass 

filter is applied to the digitized and smooth the MRI 

which results in better and enhanced image with clearly 

visible contrast, as shown in figure (4): 
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Fig. 4.   The input image and the enhanced image. 

5. CONCLUSIONS 

Magnetic resonance imaging (MRI) is important imaging 

technique used in the detection of brain tumor. This 

review paper, introduced number of methods for MRI 

brain tumor image enhancement. All these methods used 

different techniques in order to improve the image quality 

which helps the doctors in medical diagnosis. 
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