
IJRIT International Journal of Research in Information Technology, Volume 3, Issue 2, February 2015, Pg. 38-44 

P.Prasath, IJRIT- 38 

 

 

International Journal of Research in Information Technology (IJRIT) 
 

                          www.ijrit.com               ISSN 2001-5569 

 

Detection of MTBI in Low Contrast MRI Uni-model Images 

Using Visual Information’s 

1
P.Prasath,

 2 
S.Pragadeeswaran,

 3
 S.Dilip Kumar 

1
Master of Computer Science and Engineering, Muthayammal Engineering College, Rasipuram, India 

2Assistant Professor, Department of Computer Science and Engineering, Muthayammal Engineering 

College, Rasipuram, India 

3
Master of Computer Science and Engineering, Muthayammal Engineering College, Rasipuram, India 

prasath.9952@gmail.com, pragadees.net@gmail.com, kdilip17@gmail.com 

 

Abstract- Clustering approach is widely used in biomedical applications particularly for brain tumor 

detection in abnormal magnetic resonance (MRI) images. Now a day, most of the humans are affected by 

Brain Injury because of sports, military (blast), automobile accidents, assaults, and falls. There are many 

short and long term symptoms associated like loss of memory, loss of reasoning, neuropsychiatric alterations 

including decrements in social interactions. Recently, there has been increased focus on the potential effects 

of repeated Brain Injury as this may result in utilizes texture features in MRI along with a probabilistic 

support vector machine to maximize the discrimination in unimodal MR images. Detection of mTBI is a big 

challenge in low resolution MRI .The system contains Thresholding concept to achieve the solution. Noise is 

reduced and the affected region is obtained by comparing between the pixels. The models are fused to obtain 

a final estimate of the locations of the mTBI lesion. Visual textural features outperforms other state-of-the-

art approaches. This approach has the potential benefit for the clinicians by speeding diagnosis in patients by 

improving the clinical care. 
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1 INTRODUCTION  

In the real world an image is defined as a function of two real variable values. It is represented by 

a(x,y). where a is known as the amplitude and (x,y) is known as the co-ordination position. In the image 

processing technique an image is categorized in to two regions. One part of the image is processed for the 

motion blur and the another region is processed to improve color rendition. Modern digital technology 

manipulates multi dimensional signals from systems of various ranges. The manipulation is categorized into 

three categories. They are image processing, image analysis and image understanding. 
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In the digital image processing the fundamental steps of image acquisition is obtained by the problem 

domain along with the knowledge base. The further more process are preprocessing, segmentation, 

representation and recognition. 

Applications of image processing: 

(1)Automatic visual inspection system (2)Remotely sensed scene interpretation (3)Bio medical 

imaging techniques (4)Image and video compression (5)Defense surveillance (6)Context based image retrieval 

(7)Moving object tracking 

Medical imaging is one of the applications of the image processing. In the Traumatic brain injury 

detection the image processing steps are involved.Traumatic brain injuries were detected by the neurological 

assessment and the laboratory testing methods.  

 

2 LITERATURE SURVEY 

Although neuroimaging is essential for prompt and proper management of traumatic brain injury (TBI), 

there is a regrettable and acute lack of robust methods for the visualization and assessment of TBI 

pathophysiology, especially for of the purpose of improving clinical outcome metrics. Until now, the application 

of automatic segmentation algorithms to TBI in a clinical setting has remained an elusive goal because existing 

methods have, for the most part, been insufficiently robust to faithfully capture TBI-related changes in brain 

anatomy. This system introduces and illustrates the combined use of multimodal TBI segmentation and time 

point comparison using 3D Slicer, a widely-used software environment whose TBI data processing solutions are 

openly available. For three representative TBI cases, semi-automatic tissue classification and 3D model 

generation are performed to perform intra-patient time point comparison of TBI using multimodal volumetrics 

and clinical atrophy measures. Identification and quantitative assessment of extra- and intra-cortical bleeding, 

lesions, edema, and diffuse axonal injury are demonstrated. The proposed tools allow cross-correlation of 

multimodal metrics from structural imaging (e.g., structural volume, atrophy measurements) with clinical 

outcome variables and other potential factors predictive of recovery. In addition, the workflows described are 

suitable for TBI clinical practice and patient monitoring, particularly for assessing damage extent and for the 

measurement of neuroanatomical change over time. With knowledge of general location, extent, and degree of 

change, such metrics can be associated with clinical measures and subsequently used to suggest viable treatment 

options[5]. 

Second impact syndrome is believed to be the catastrophic consequence of repeated head injury in 

sport. The scientific evidence to support this concept is nonexistent, and belief in the syndrome is based upon 

the interpretation of anecdotal cases more often than not, lacking sufficient clinical detail to make definitive 

statements. The fear of this condition has driven many of the current return-to-play guidelines following 

concussion. Diffuse cerebral swelling (DCS) following a head injury is a well recognized condition, more 

common in children than in adults, and usually has a poor outcome
[9]

. 

Traumatic brain injuries constitute a significant portion of injury resulting from automotive collisions, 

motorcycle crashes, and sports collisions. Brain injuries not only represent a serious trauma for those involved 

but also place an enormous burden on society, often exacting a heavy economical, social, and emotional price. 

Development of intervention strategies to prevent or minimize these injuries requires a complete understanding 

of injury mechanisms, response and tolerance level. In this study, an attempt is made to delineate actual injury 
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causation and establish a meaningful injury criterion through the use of the actual field accident data. Twenty-

four head-to-head field collisions that occurred in professional football games were duplicated using a validated 

finite element human head model. The injury predictors and injury levels were analyzed based on resulting brain 

tissue responses and were correlated with the site and occurrence of mild traumatic brain injury (MTBI). 

Predictions indicated that the shear stress around the brainstem region could be an injury predictor for 

concussion. Statistical analyses were performed to establish the new brain injury tolerance level[6]. 

3 METHODOLOGY 

There are no clear-cut boundaries in the continuum from image processing at one end to computer 

vision at the other. However, one useful paradigm is to consider three types of computerized processes in this 

continuum: low,mid,and high-level processes. Low level processes involve primitive operations such as image 

preprocessing to reduce noise, contrast enhancement, and image sharpening.A low-level process is characterized 

by the fact that both its inputs and outputs are images. Mid-level processing on images involves tasks such as 

segmentation (partitioning an image into regions or objects), description of those objects to reduce them to a 

form suitable for computer processing, and classification (recognition) of individual objects. A mid-level 

process is characterized by the fact that its inputs generally are images, but its outputs are attributes extracted 

from those images (e.g., edges, contours, and the identity of individual objects). Finally, higher-level processing 

involves “making sense” of an ensemble of recognized objects, as in image analysis, and, at the far end of the 

continuum, performing the cognitive functions normally associated with vision and, in addition, encompasses 

processes that extract attributes from images, up to and including the recognition of individual objects  

 

3.1 EXISTING SYSTEM 

MILD traumatic brain injury (mTBI) annually affects millions of people,this is due to events, such as 

sports, military (blast), automobile accidents, assaults, and falls.  There are many short and long term symptoms 

associated with mTBI including loss of memory, loss of reasoning, neuropsychiatric alterations including 

decrements in social interactions. Currently, neurological injuries are evaluated using the Glasgow Coma Scale 

(GCS) which evaluates a patient’s consciousness level through his/her ability to respond to motor, verbal and 

visual stimuli. Other qualitative factors are used to assess the effects of TBI.Including loss of consciousness, 

loss of memory, alteration in mental status, focal neurological deficits, and visual assessment of neuro imaging 

studies when performed.  

The kNN method was able to segment all cases while the KG method was limited to enhancing tumors 

and gliomas with clear enhancing edges. Various software applications were developed to create a closed 

smooth contour that encompassed the tumor pixels from the segmentations and to integrate these results into the 

treatment planning software. A novel, probabilistic measurement of accuracy was introduced to compare the 

agreement of the segmentation methods with the weighted average physician volume. Both computer methods 

under-segment the tumor volume when compared with the physicians but performed within the variability of 

manual contouring (28% ± 12% for inter-operator variability). More than 85% of reported brain traumas are 

classified clinically as ‘‘mild’’ using the Glasgow Coma Scale (GCS); qualitative MRI findings are scarce and 

provide little correspondence to clinical symptoms. There was a statistically significant drop in cerebrospinal 

fluid (CSF) of 35% in the lower impacts, and 65% in the higher impacts, at 5 h compared to sham controls. 

There was a corresponding increase in corpus callosum volume starting at 1 h, of 60–110% and 30–40% 
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following the lower- and higher-impact levels, respectively. A statistically significant change in the abnormal 

tissue from 2 h to 5 h was observed for both impact levels, with greater significance for higher impacts. 

Furthermore, a statistically significant difference between the lower impacts and the sham controls occurred at 3 

h. These results are statistically substantiated by a fluctuation in the physical size of the corpus callosum, a 

decrease in the volume of CSF, and elevated levels of atrophy in the cerebral cortex
[7]

. 

Experimental results using Dataset is Sprague Dawley rats were used as an animal model of mTBI 

using single impact controlled cortical impact (CCI). The animals were imaged at 3 time points post injury: 

acute (1stday), sub-acute (8th day), and chronic (14th day). There are a total of 6 sequences (each with 3 time 

points). MRI data were acquired using a Bruker Advance 4.7T for T2 weighted images (T2WI; 

TR/TE/FA=3453 ms/20 ms/20°, 25x1 mm slices) with a 256x256 matrix and 3cm field of view. The images 

were converted to T2 maps. ROIs were manually segmented using Cheshire image processing software (Hayden 

Image/Processing Group, Waltham, MA) and included the right and left hemispheres and injured tissue volumes 

that were defined as abnormal (hyper/hypo-intense) signal intensities within the cortex with the remaining 

tissues designated as normal appearing brain matter[1]. 

However, visual assessment of neuro imaging is subject to poor inter-rater reliability and may not be 

sensitive enough to detect mild injuries.Some of the limitaions are: (1)Requires hours for a scan for manual 

interest analysis Multi model inputs as mild or subtle alterations on images are often difficult to identify. 

(2)Visual assessment of neuro imaging may not be sensitive to detect mild injuries. (4)Quantitative measures are 

not used routinely. (5)Consistency in the manual detection is a problem. (6)Low contrast appearances on MR 

images makes bad situation in the consistency in manual evaluation.  

 

3.2 PROPOSED SYSTEM 

The basic idea is that the support of vector machine classification with the texture features fused with a 

contextual model. Uses the patient information, texture features, unimodal MRI. Using automated analyses of 

single/multiple injuries over time. Injuries are evaluated using Glasgow coma scale which evaluates patients 

consciousness level through their ability to respond to motor, verbal and visual stimuli. The system uses 

thresholding (image processing -Clustering-based segmentation methods) concept to achieve the solution. 

Generally, Thresholding is the simplest method of image segmentation. From a grayscale image, thresholding 

can be used to create binary images. 

Implementation Logic: 

(1)First we need to get the width and height of the original Brain injury image. (2)Count the occurrence 

of each pixel's red, green and blue. The range of the RGB will be 0-256. (3)Extract the RGB value from every 

pixel in integer format.  (4)Get the most common red, blue and green values from extracted RGB value. (5)Set 

the destination RGB  by mixing the threshold from most Common value. (6)Set the pixel to which is not most 

common area. (7)So we need to assume not most common area is the injured location. 

An approach that is able to detect mTBI lesions by combining both the high-level context and low-

level visual information. This model includes Bayesian networks (BN) for contextual modeling, support vector 

machines (SVMs) for discrimination of lesion versus non lesion tissue based on visual appearance. Effective 

representation of lesion progression and Fourier descriptor of brain perimeter for smoothing so as to reduce the 

effect low resolution and noise within MR images. Proposed using spatial priming in Multiple Sclerosis (MS) 
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lesion detection. The spatial priors are learned directly from the data in a registered space. This approach works 

with MS since lesions occur regularly in white matter locations. Some diseases that have been addressed by 

automated computer vision and image processing techniques are multiple sclerosis, tumors, and stroke. A visual 

model that is learned using texture features to build a probabilistic support vector machine (PSVM). The method 

does not require registration (it is spatially invariant), which can cause distortion. 3) A novel dataset of MR 

images is developed to follow mTBI to test the validity of the proposed model. 

 

3.2.1 Authentication Module 

  To enhance the performance level the users are provided with a valid login id and password. The 

authorized user can only able to access the images for the tumor detection. The person with false information is 

avoided by the invalid login details. After the login process the authorized user gets the source image for the 

further implementations. 

 

3.2.2 Collect the Original Brain Image 

 The unimodel images are the image collections of a single patient. By gathering multiple image models 

from the patient the severity levels can be predicted by comparing the results after treatment from the doctors. 

The minor changes in the injuries and also the tumors are detected. The complex and variable nature of brain 

anatomy makes recognition of the brain boundaries a difficult problem and frustrates segmentation schemes 

based solely on local image features .The images used in the system should be the 3D MR images. Magnetic 

Resonance Imaging is a Medical imaging technique used to investigate the anatomy and function of the body in 

both health and disease. The MRI images are chosen as the CT scanned images fails to predict the minor 

changes in the results. The MRI images are the high quality images than the CT images because CT scan does 

not use radiation. MRI of brain is a safe and painless test that uses a magnetic field and radio waves to produce 

detailed images of the brain and the brain stem. The patients are placed on a table that slides into the tunnel and 

in some centers MRI machines have larger openings and helpful for patients with claustrophobia. The MRI 

scans can take for several hours to scan the part and to produce the high definition image, whereas the CT scan 

produces the images in a short period of time. MRI images are generated by a complex interaction between 

static and dynamic electromagnetic fields 

 

3.2.3 Identify the Injured Brain 

 The high quality colored MR images are converted into the grayscale images. The primary RGB color 

values are reduced and the grayscale conversion of the images are done. The detection of the disease in the 

colored MR images may take some hours to days for the detection. So the grayscale conversion is done for the 

following reasons. First, the area surrounded by tumor tissue is considered as a tumor region even the intensity 

characteristics are likely to be healthy. Secondly, it is possible to include misclassified necrotic and enhanced 

tissue. Finally, it is possible to exclude nearly vascular structures that are enhanced by administration of the 

contrast agent.Image noise is an undesirable by product of image capture that adds spurious and extraneous 

information. To improve the performance the noises in the images are reduced. The image pixels are segmented 

and each pixel values are compared with the nearest neighborhood pixel values. The change of value produces 
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the result of the affected region. Thresholding concept is used to determine the changes between the pixel 

values.Image segmentation produces the severity level of the disease. An interactive tumor segmentation 

includes an appropriate intelligent smoothing of the tumor borders.   

 

3.2.4 Mark the Location Of The Injured Brain 

 After the processing of the segmentation of the images the affected regions are obtained. The affected 

regions are not visible in the low contrast images. As the noise removal is done the image will highlight the 

affected region . Once the affected region it is highlighted with the color.   

 

 

 

 

4 CONCLUSION 

An approach was presented that incorporates visual knowledge to detect mTBI lesions using unimodel 

MRI. Texture features are used with Probabilistic SVM to create a visual model of the mTBI appearance on the 

T2 MRI maps. Qualitative and quantitative results of the algorithm were shown using a novel rat mTBI dataset. 

Injuries are detected manually by a trained observer. An equal error rate of 0.93 was achieved. The proposed 

algorithm outperformed other state-of-the-art-approaches, including computation time performance. A valid 

login is maintained to enhance the images. Conversion of gray scale level and the removal of noise is done. 

Finally the result of the affected region is obtained. This work will be extended to human data through the use of 

large mTBI databases and some modification. Integration of susceptibility weighted imaging and diffusion 

tensor imaging is expected to improve the performance of the visual modeling through the estimation of WM 

tracts. Thresholding concept is used to evaluate and compare between the pixels. The irrelevant pixels are 

gathered and highlighted as the affected cells are the injured region. This work can be enriched by removing the 

Gaussian noise and the performance can be improved in the future works.  
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