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Abstract - Brain trauma detection is one of the challenging tasks in 

medical image processing. Because brain image and its structure 

are complicated that can be analyzed only by expert radiologists. 

Magnetic Resonance Imaging (MRI) is a medical diagnostic 

technique that creates images of the human body. Magnetic 

resonance (MR) imaging is more perfect information for medical 

examination than that of other medical images.  We use a different 

segmentation method to analyze the exact size and location of 

tumor. 

Keyword: Magnetic Resonance Imaging (MRI), Brain, trauma, 

Pre-processing, segmentation. 

I. INTRODUCTION 

The brain is the mostly important part of the central nervous 

system. Exact measurements in brain diagnosis are difficult 

because of various shapes, sizes and appearance of trauma. 

Different types of trauma include - tumor, edema, and 

insufficient blood supply. In this paper use a Magnetic 

Resonance Imaging (MRI) is a medical diagnostic process that 

creates images of the human body using the principle of 

nuclear. In pre-processing step convert the RGB to Grey. And 

use a filter to reduce the noise and improve resolution contrast 

the image. The goal of segmentation is to simplify and/or 

change the representation of an image into something that is 

more meaningful and easier to analyze. The function of 

segmentation is to subdivide the objects in an image. Medical 

image segmentation aims at. Help in the treatment planning 

before radiation therapy, Identify the Region of interest, that is 

the location of the trauma. Segmentation is based on one of 2 

basis properties of intensity values (1) similarity based (2) 

discontinuity based. Similarity based includes Thresholding 

based segmentation, Region-based Segmentation and 

Clustering based segmentation. Region-based Segmentation 

are two method 1.  Region Growing segmentation. 2.  Region 

Splitting / Merge. And Clustering based segmentation are two 

method, 1.  K-means Clustering. 2. Fuzzy c means clustering 

(2) Discontinuity based are include, Point detection, Lines 

detection, edge detection. Different parameter use for 

estimation like probability Function, energy, and relative 

entropy. 

II. MAGNETIC RESONANCE IMAGING

Varies Brain scanning techniques are available. Like 

computerized tomography (CT), Magnetic resonance imaging 

(MRI), Functional magnetic resonance imaging (FMRI), 

Positron emission tomography (PET), diffuses optical 

tomography (DOT). In this servile method CT scan and MRI 

most widely use. We use MRI for the reason that MRI 

Generate three-dimensional images of the object under study 

with no hurting the object and with no using any ionizing 

radiation. MRI is scanned brain at low resolution very 

frequently (for every 2 to 3 sec).  

Figure 1:- MRI scanner [13]. 

MR is commonly more sensitive in detect brain abnormalities 

during the early stages of disease. Detect the brain trauma, and 

infections. MR is mostly useful in detecting white matter 

disease, such as multiple sclerosis, progressive multifocal and 

post-infectious encephalitis. When CT scan is fails to detect 

white matter abnormalities. Magnetic Resonance Imaging 

(MRI) is a medical diagnostic process that creates images of 

the human body using the principle of nuclear. 
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MRI machine Show in fig 1. (1)A patient is to be found in a 

magnet and large magnet is generate the magnetic field.(2) a 

radio frequency (RF) coil to transmit a radio signal into the 

body part being imaged, (3) a receiver coil to detect the 

returning radio signals, (4) gradient coils to provide spatial 

localization of the signals, and (5) a computer to reconstruct 

the radio signals into the final image. 

III. ALGORITHM FOR BRAIN TRAUMA DETECTION

FIGURE 2:- FLOW CHART. 

3.1 Image acquisition or MRI of brain trauma 

In input MR images are used and then the images are stored In 

MATLAB in .jpg form. Images are presented in 2D as well in 

3D domain. In the 2D domain each element is called pixel 

while in 3D domain it is called voxel. Create a image through 

MRI scanner and this brain mage are acquire .and this image 

is black and white image OR gray scale image OR color 

image. 

Tumor: - Brain tumor is a group of abnormal cells that grows 

inside of the brain or around the brain. 

Edema: - also called Swelling .Edema is a response of the 

body to inflammation or injury. For example, a bee sting, or a 

skin infection will all result in edema in the involved area. 

Edema can be isolated to a small area or affect the entire body 

usually, swelling happens quickly. 

Brain can also swell as a result of injury, illness, or other 

reasons. Brain swelling, though, can quickly cause serious 

problems. It's also usually more difficult to treat. That's 

because as your body's master control system, the brain is 

critical to overall function.   

3.2 Pre-processing 

In pre-processing step convert the RGB to grey. Then this 

gray scale image pass in to the filter. The main aim of this 

paper is to detect and segment the trauma. If the Noise is 

presented in the image can reduce the capacity and result is 

not accurate. The pre-processing is used to reduce the noise 

and improve resolution contrast the image. 

If the image is noisy then, it is usually convenient to pre-

process the image by using a noise reduction filter.  Noise 

Remove to use a high pass filter, median filter and low pass 

filter acceding to the image. Then the gray image and filtered 

image are combined simultaneously to enhance the image 

quality. 

3.3 Segmentation 

The goal of segmentation is to make things easier and/or 

change the representation of an image into something that is 

more meaningful and easier to analyze. Segmentation is the 

process of separating an image into regions with similar 

property such as gray level, colour, texture, brightness and 

contrast. The function of segmentation is to subdivide the 

objects in an image. Medical image segmentation aims at. 

Help in the treatment planning before radiation therapy, 

Identify the Region of interest, that is, the location of the 

trauma. Measure the tissue volume to measure growth, and 

Study the anatomical structure .Image segmentation is 

typically used to boundaries (lines, curves, etc.) in images and 

locate objects. Image segmentation is the process of 

transmission a label to every pixel in an image such that pixels 

with the same label share certain visual characteristics.  

The result of image segmentation is a set of segments that 

collectively cover the entire image, or a set of contours 

extracted from the image. Adjacent regions are extensively 

different with respect to the same characteristic(s). When 

applied to a stack of images, typical in medical imaging, the 

resulting contours after image segmentation can be used to 

create 3D reconstructions with the help of interpolation 

algorithms like Marching cubes.[6] 

In medical image processing brain trauma detection is one of 

the challenging tasks, since brain images are complicated and 

trauma can be analyzed only by expert physicians. So in this 

paper brain trauma is detection is discussed by various 

methods. Segmentation is done by different method like 

watershed segmentation, threshold segmentation, Region-
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based Segmentation, edge-based Segmentation, fuzzy c means 

clustering, and K-means clustering.  The analysis is carried 

out by using MRI image. 

3.3.1 Different segmentation method 

   Figure: - 3 segmentation method 

3.3.2   Similarity based 

To partition an image into regions that is similar according to 

a set of predefined criteria.  

3.3.3   Thresholding Based segmentation 

In the thresholding based segmentation the image is consider 

as only two values either black or white. however the bit map 

image contains 0 to 255 gray scale values. Segmentation 

technique is creating a binary partition in accordance with the 

image intensities; the image is segmented into scalar images. 

During the thresholding process their pixel value is greater 

than some threshold value individual pixels in an image are 

marked as "object" otherwise “background" pixels. 

A threshold can be applied to segment the object and 

background. Threshold is defined mathematically as shown 

below:  

     C (i ,j)   =  255    p(i ,j) ≥T 

    0  p(i,j)≤T  ...............(1) 

Where c (i,j) is the resulting pixel at co-ordinate (i,j); p(i,j) is 

the pixel of the input image and T is the threshold value.  

Equation 1 gives exceptional results for segmentation of 

image. Thresholding operation, defined by equation-1 is 

works well only when the object and background have 

uniform brightness of different gray level values respectively. 

[6] thresholding based segmentation technique  application o 

is required to apply the correct threshold values in order to 

achieve proper segmentation results, otherwise results are 

poor. The threshold levels are Determined with the help of 

intensity histograms. The complete image is scanned pixel by 

pixel and labelling of the resultant background pixel depends 

on the value of object pixel. [7]. every pixel is performed as an 

object pixel independently the threshold value is separates to 

required classes acceding to the intensity value. It is achieved 

by clustering. all pixels with higher intensity than the 

threshold value in one unit and all other pixels into another 

unit. 

3.3.4 Region-based Segmentation 

A group of connected pixels with similar properties. Partition 

an image R into sub-regions R1, R2,..., Rn. Region may 

correspond to a particular object, or different parts of an 

object.

  A. Region growing segmentation 

The Growing Process Will Produce A Single Region 

Containing Pixels With Similar Properties As The Seed Pixel. 

It starts by selecting a seed pixels are often chosen near to the 

center of the region .There are three possible ways for the seed 

pixel to grow which are towards its four adjacent neighbors, 

four diagonal neighbors and eight surrounding neighbors. 

B. Region splitting / merge 

The opposite approach to region growing is region shrinking 

(splitting). It is a top-down approach and it starts with the 

assumption that the entire image is homogeneous. If this is not 

true, the image is split into four sub images. This splitting 

procedure is repeated recursively until we split the image into 

homogeneous regions. 

If a region R is in-homogeneous   then is split into four sub 

regions. If two adjacent regions Ri, Rj are homogeneous  they 

are merged. The algorithm stops when no further splitting or 

merging is possible. 

3.3.5 Clustering based 

3.3.5.1 K-means clustering 

K-Means is the one of the unsupervised learning algorithm for 

clusters. Clustering the image is grouping the pixels according 
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to the some characteristics. In the k means algorithm initially 

we have to define the number of clusters k. Then k-cluster 

center are chosen randomly. The distance between the each 

pixel to each cluster Centers are calculated. The distance may 

be of simple Euclidean function. Single pixel is compared to 

all cluster centers using the distance formula. The pixel is 

moved to particular cluster which has shortest distance among 

all. Then the centroid is re-estimated. Again each pixel is 

compared to all centroids. The process continuous until The 

center converges.[3] 

3.3.5.2 Fuzzy c means clustering 

Fuzzy clustering the goal of a clustering analysis is to divide a 

given set of data or objects into a cluster, which represents 

subsets or a group. The partition should have two properties: 

(1) Homogeneity inside clusters: the data, which belongs to 

one cluster, should be as similar as possible. (2) 

Heterogeneity between the clusters: the data, which belongs to 

different clusters, should be as different as possible.[3] 

The fuzzy logic is a way to processing the data by giving the 

partial membership value to each pixel in the image. The 

membership value of the fuzzy set is ranges from 0 to 1. 

Fuzzy clustering is basically a multi valued logic that allows 

intermediate values i.e., member of one Fuzzy set can also be 

member of other fuzzy sets in the same image. There is no 

abrupt transition between full membership and non 

membership. The membership function defines the fuzziness 

of an image and also to define the information contained in the 

image. These are three main basic features involved in 

characterized by Membership  function. They are support, 

Boundary. The core is a fully member of the fuzzy set. The 

support is non membership value of the set and boundary is 

the intermediate or partial membership with value between 0 

and 1. 

3.3.6 Discontinuity Based 

To separation an image based on sharp changes in intensity 

(such as edges). 

1. Point detection:  Point detection is detected at those pixels

in the subsequent filtered image that are above a set threshold. 

2. Lines detection: Horizontal mask will result with max

response when a line passed through the middle row of the 

mask with a constant background. 

The preferred direction of each mask is weighted with a larger 

coefficient than other possible directions. 

3. Edge detection: Edge detection is a set of connected pixels

that lie on the boundary between two regions. . Edge-based 

segmentation is based on the fact that the position of an edge 

is given by an extreme of the first-order derivative or a zero 

crossing in the second-order derivative. In first –order 

derivative   tells us where an edge and second –order 

derivative can be used to show edge direction. An edge based 

segmentation approach can be used to avoid a bias in the size 

of the segmented object without using a complex thresholding 

scheme. 

IV. SEGMENTED IMAGE

Different paper are review and finding this different 

segmentation image. 

 Thresholding base segmentation image [3]

Figure:- 4 input image  Figure:-5 output Image 

 Edge-Based Segmentation [6]

Figure:-6 input image  Figure:-7 output Image 

 Region Growing based segmentation [14]
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Figure:-8 input image after      Figure:-9 output image 

   Pre-processing      red is tumor(Blue is edema) 

V. PARAMETERS USE FOR ESTIMATION 

5.1. Probability function 

The probability function of gray level image is estimated from 

its histogram, which is formulated as, 

P ( ) =   ……….............. (2) 

Where p (k) is the probability distribution function and h (k) is 

the histogram function. 

The histogram is used to display the brightness of gray level 

component. 

 5.2  Energy 

The gray level energy indicates how the gray levels are 

distributed. 

 It is formulated as, 

 …………….. (3) 

Where, E(x) represents the gray level energy & p (I) refers to 

the probability distribution functions.  

5.3. Relative entropy 

If two discrete probability distributions of the images have the 

probability functions of p and q, Then the relative entropy of p 

with respect to q is then defined as the summation of all 

possible states, which is formulated as, 

............................. (4) 

5.4. Sensitivity (%) 

Sensitivity is among patients with disease, the probability of a 

positive test 

=    ............... (5) 

Where true positive (a), false negative (c) 

True positive (TP) –subjects with the disease with the value 

Of a parameter of interest above the cut-off. 

False negative (FN) –subjects with the disease with the value 

Of a parameter of interest below the cut-off. 

5.5 Specificity (%) 

Specificity is among patients without disease, the probability 

of a negative test. 

=       ................. (6) 

Where false positive (b), True negative (d) 

False positive (FP):– subjects without the disease with the 

Value of a parameter of interest above the cut-Off. 

True negative (TN): – subjects without the disease with the 

Value of a parameter of Interest below the cut-off. 

5.6 Accuracy (%) 

 …………. (7) 

VI. CONCLUSION

This work is carried out to detect brain trauma using image 

processing techniques. The method used is segmentation, 
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which is done using a technique based on threshold 

segmentation, watershed segmentation, Region-based 

Segmentation, edge-based Segmentation, fuzzy c means 

clustering, and K-means clustering. The proposed 

segmentation technique was experimented with MRI scanned 

images of human brains; thus detecting trauma in the images. 

Scanned Images of human brains were taken, using MRI 

process and then were processed through segmentation 

techniques. And compare with different parameter. 
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