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Abstract: The motivation behind this study is to detect 

the brain hemorrhage and to give better treatment. 

Brain hemorrhage is a type of stroke in artery of the 

brain and occurs due to bursting and bleeding in the 

surrounded tissue. Brain hemorrhage is mainly 

diagnosed through CT scan which allows the correct 

prediction of illness. This study uses image 

segmentation of CT scan images by watershed method 

and feeds the inputs to an artificial neural network for 

classification and thus investigates the diagnosis of 

brain hemorrhage more accurately. The output 

produced can be applied to not only serve as an 

education tool for trainee radiologists to reduce 

erroneousness in latest methods but to also check 

specialist diagnosis. The system is successfully tested 

with the dataset and the experiments give better results 

with an accuracy of 94.5%. 
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I.  INTRODUCTION 

 A brain hemorrhage is one of the types of stroke. 

Brain hemorrhage happens when there is localized bleeding 

in the nearby tissues and arteries in the brain burst [1]. This 

bleeding destroys brain cells. Hemo is the Greek word for 

blood. Hemorrhage means "blood bursting forth".  The 

other names for Brain hemorrhage are cerebral 

hemorrhage or intracranial hemorrhage, or intra-cerebral 

hemorrhage. In each year cerebral hemorrhages are 

affecting 230 out of every 100,000 in world. 

There are several risk factors and causes of brain 

hemorrhages, such as Head trauma ,High blood pressure, 

Aneurysm, Blood  vessel    abnormalities,  Amyloid 

angiopathy, Liver disease and  tumors. Depending on 

where the bleeding occurs there are four types of 

hemorrhage. Subdural and Extradural hemorrhages are the 

common types after TBI (traumatic Brain Injury), and they 

are a cause of further brain damage. When the brain bleeds 

it is referred as an Intra-cerebral hemorrhage or brain 

hemorrhage. However according to medical specialist‟s 

early detection of the condition obtaining immediate and 

relevant treatment can be a lifesaver for affected patients. 

The main techniques and tools which helps in diagnosing 

of this disease of the brain is (1) Computed Tomography 

[CT scan] and (2) Magnetic Resonance Imaging [MRI] [2] 

[3]. 

Comparing both CT and MRI image, bones can 

be well segmented in CT data using simple thresholding 

techniques. This is because of the contrast between the 

surrounding tissues and the bones. On the other hand, soft 

tissues are not well recognized in CT image and 

thresholding is not adequate. In the case of brain 

hemorrhage, the characteristics are summarized by 

different parameters. To detect brain hemorrhage, most of 

the existing methods extract the features like Asymmetry, 

Border irregularity, and diameter. But the calculation 

process of these features is not efficient. A texture analysis 

method and Watershed Segmentation method is also 

proposed with these parameters. Texture features are used 

to analyze the repetitive patterns in the segmented lesion 

[4]. 

 

II. CURRENT METHODS 

If any stroke is suspected, immediate evaluation 

is needed. Evidence of brain injury revealed from 

examination includes weakness, slurred speech and loss of 

sensations. Generally, a radiology examination is 

necessary, for that a Computed Tomography (CT) scans or 

Magnetic Resonance Imaging (MRI) scan is used. The CT 

or MRI can detect various features and location of brain 

bleeding. Patients who have bleeding inside of the brain 

should be monitored very closely. Early treatment includes 

methods like stabilizing blood pressure and breathing. A 

breathing assist machine such as ventilator can be used to 

make sure that adequate supply of oxygen is given to the 

brain and other organs [2].  

The symptoms of a brain hemorrhage can be varied 

and the common signs depend on the amount of tissue 

affected, the severity and position of the blood loss. 

http://www.webmd.com/brain/brain-hemorrhage-bleeding-causes-symptoms-treatments
http://www.webmd.com/stroke/default.htm
http://www.webmd.com/brain/ss/slideshow-concussions-brain-injuries
http://www.webmd.com/a-to-z-guides/rm-quiz-blood-basics
http://www.webmd.com/fitness-exercise/guide/head-injuries-causes-and-treatments
http://www.webmd.com/hypertension-high-blood-pressure/default.htm
http://www.webmd.com/heart-disease/understanding-aneurysm-basics
http://www.webmd.com/digestive-disorders/picture-of-the-liver
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Symptoms may develop immediately. They may gradually 

get worse or suddenly appear. If any one exhibits any of the 

given symptoms, they may have a brain hemorrhage. Such 

symptoms include sudden severe headache, weakness in an 

arm or leg, vomiting, difficulty speaking or understanding 

speech, difficulty writing or reading, changes in vision, 

difficulty swallowing, loss of balance, loss of consciousness. 

III. PROPOSED METHOD 

The main components of the proposed system are 

Image acquisition, Image processing, image segmentation, 

Feature extraction and Artificial Neural Network (ANN) 

classifier for classification. The block diagram for the 

proposed system is shown below.

 
Figure 1:Flow chart for the proposed system 

 

A. Image Acquisition 

Image acquisition is the starting stage of all 

image processing systems. The proper way of data 

acquisition is very important for an accurate final result. 

First the brain CT soft images are converted in to a jpeg. 

Then image will be uploaded to the system. 

 

B. Pre-Processing 

Pre-processing is the first step of image 

processing technique. It may affect the classification 

results also. Here resizing the image is done so it fits on 

the system user interface. Then convert in to grayscale 

image to make it contrast. Convert in to 2Dimage. Once 

this has been done, image was segmented to mark the 

foreground Object. 

 

C. Image Segmentation 

Image segmentation is the process of separating 

region from the background [5][6]. This step is very 

helpful for proper feature extraction. In this paper active 

contour based segmentation is applied to obtain 

satisfactory result [7]. To perform active contour based 

segmentations, a mask is needed to specify the initial 

location of the active contour. So the first stage of image 

segmentation is the creation of mask. Segmentation steps 

are detailed below. At first converted grayscale image is 

filtered. Figure 2 shows the filtered image. To achieve this, 

a Gaussian LPF is generated using the equations 1and 2. 

[8] 

 

hg (n1, n2) = e –
 (n

1
 2+n

2
2)/2

σ
2
  (1) 

h (n1, n2) = hg (n1, n2) ⁄ ∑n1∑n2 hg (2) 

where sigma is 0.5 and h is a 2D filter of size n1, n2. 

 

Otsu‟s method is applied to the filtered image to 

compute the global threshold value to minimize the 

variance of foreground and background pixels in the class 

[9]. It can perform clustering based image thresholding 

and thus convert it in to binary image. After thresholding, 

image contains has some black corners. These black 

corners are replaced with white pixels using disk shaped 

mask [10]. Now the edge of the resultant image becomes 

irregular. To remove the irregularities of the edges of the 

resultant image, morphological operations were applied. 

 Then a mask is obtained to initialize the location 

of the active contour and it is applied to the gray scale 

image. Now the image is segmented into foreground and 

background region using the active contour based 

segmentation. Figure 3 show the segmentation hemorrhage 

from the image. 

Figure 2: filtered image 

http://www.webmd.com/migraines-headaches/default.htm
http://www.webmd.com/a-to-z-guides/tc/weakness-and-fatigue-topic-overview
http://www.webmd.com/digestive-disorders/digestive-diseases-nausea-vomiting
http://www.webmd.com/eye-health/default.htm
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For the precision of the calculation use Watershed 

Segmentation Algorithm. The main goal of watershed 

segmentation algorithm is for the finding of watershed line 

in an image in order to separate the distinct regions. It is to 

imagine the pixel values of an image is a 3D topographic 

chart, where z denotes the pixel value and x and y denotes 

the coordinate of plane. This algorithm starts to pour water 

in the topographic chart to the highest peak from the 

lowest basin. Figure 4 shows the watershed region. The 

watershed algorithm is applied to the smoothed image, 

given the restriction that these internal markers can be the 

only allowed regional minima. The watershed lines are 

defined as the external markers. Points of the watershed 

line are located along the highest points between nearby 

markers. The external markers effectively segmented the 

image into several regions with each region composed of a 

part of the background and a single internal marker. Here 

the aim is to reduce each of these regions into two: single 

object and its background. These segmentation techniques 

discussed previously can be applied to each individual 

region and it result also applying to it. 

 

D. Feature Extraction 

Feature extraction is a main stage because it has a 

direct influence on the classification results. In this study, 

features of the segmented lesions are computed by using 

different features such as asymmetry, border irregularity, 

diameter and texture analysis. Figure 5 shows the feature 

extracted image. 

 

 

a) Texture 

This paper Segmentation based Fractal Texture 

Analysis (SFTA) method is used for extracting texture 

features. In SFTA the fractal dimensions of the segmented 

region are calculated. Then describe the texture patterns of 

that region [11]. The fractal dimension gives an idea about 

the boundary complexity and structures. Suppose the 

binary image isIb(x, y) then the border image is given as. 

 

∆ 𝑥, 𝑦 =  

1, 𝑖𝑓 ∃ 𝑥′ ,𝑦′ 𝜖𝑁8[ 𝑥, 𝑦 ]

𝐼𝑏 𝑥′ ,𝑦′ = 0

𝐼𝑏 𝑥, 𝑦 = 1
0,                   𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

  

 

 

 
Figure 5: Feature extracted 

E. Classification 

Artificial Neural Network (ANN) is applied to 

achieve efficient classification for large data sets 

[12][13][14][15]. It is useful for statistical classifications. 

The basic idea of an ANN classifier is that it assumes any 

one feature of a classifier is that it is not related to any of 

another feature. Here the system classifies images into 

Hemorrhages and Normal. The Hemorrhage images then 

also differentiate as low, medium and high based on the 

hemorrhage‟s density. These are done on the basis of the 

extracted features. Figure 6 shows the system denoting 

brain hemorrhage area. 

Training and Testing are the main factors in this 

classification. In the initial training, set of input images 

will be taken from a given location to extract input 

features and these known output will be found by naming 

the images from the type of the hemorrhage. Then after the 

„net‟ file can be created using a train tool for the initial 

time after going through some testing iterations by giving 

the saved inputs and output files. Here used „nprtool‟ of 

Matlab [16] as the network pattern recognition training 

tool to generate the „net‟ file for the first time. The coded 

necessary sections to use once the system is going to train 

Figure3: Segmented image 

Figure 4: Watershed region  
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for a test image. The amount of hidden neurons, portion of 

the training, test and validation images will be fixed before 

the training after a successful testing. Then the testing 

executed is explained in the next section. Since the neural 

network begins with arbitrary initial weights, the outcomes 

will vary somewhat every time it run. The random seed is 

to set for avoid this randomness using rand method.Once 

the input features are determined and the vector is 

generated, to add the image to train, the output will be set 

according to the measurement that has been obtained as 

the output result. When the input and output files are 

saved, system can be trained with them. Then this logic 

technique can be used to train the tested images as well. 

 

IV. CONCLUSION AND FUTURE SCOPE 

This paper presents a new method for detecting 

brain hemorrhage by analyzing using texture and 

Watershed Segmentation Algorithm. It also uses ANN for 

the classification purpose. By using the combination of 

most suitable for the efficient detection of hemorrhage, 

atypical and normal moles in early stages. The early 

detection of brain hemorrhage and atypical moles will help 

us to provide timely and effective treatment. Also it was 

mentioned that Matlab is the best choice to simulate and 

perform functionalities of the system. While the use of 

ANN is the best method of the available technologies of its 

kind. Since the accuracy of the predictions improves in 

magnitude with the amount of sampling data. 

As future enhancements, some of them are 

explained below: 

1. Improve the system then it can be support for brain 

tumors, and cancers as well. 

2. Improve the system then it can be support in a web 

interface. 

3.Improve the system then it can useful for feature 

extraction of EDH and SAH. Such as number, area and 

histogram of the object. 
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area. 


