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Abstract— MRI-based medical image investigation for brain 

stem studies is ahead attention in topical times due to an 

amplified need for proficient and objective valuation of 

large amounts of data. While the original approaches 

applying mechanized methods for the analysis of brain stem 

images date back almost two decades, the current methods 

are becoming more mature and coming closer to routine 

clinical application. Early diagnosis of Parkinson's disease 

(PD) is of immense importance, since clinical symptoms do 

not occur until substantial parts of the substantianigra(SN) 

neurons in the brain stem have been irreparably damaged. 

Furthermore, large parts of the population are affected by 

this disease and although PD is currently regarded as 

incurable, the symptoms can be alleviated by the 

administration of drugs. This assessment aims to provide a 

inclusive overview by giving a succinct introduction to brain 

stem and imaging of brain Stem first. Then, we review the 

state of the art in segmentation. The qualities of different 

approaches are discussed with a focus on methods that can 

be applied on standard clinical imaging protocols. 
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I. INTRODUCTION 

Diagnostic imaging is an invaluable tool in medicine today. 

Magnetic resonance imaging (MRI), computed tomography 

(CT), digital mammography, and other imaging modalities 

provide an effective means for noninvasively mapping the 

anatomy of a subject. These technologies have greatly 

increased knowledge of normal and diseased anatomy for 

medical research and are a critical component in diagnosis 

and treatment planning. With the increasing size and number 

of medical images, the use of computers in facilitating their 

processing and analysis has become necessary. 

 With the growing age, there is advancement in each 

and every field. As far as the medical field is concerned, it 

also has everyday progress. The medical imaging field in 

particular, has grown substantially in recent years, and has 

generated additional interest in methods and tools for the 

management, analysis, communication of medical image 

data. There is a growing need in neuroscience research for 

computational tools to organize, analyze, and visualize the 

vast amounts of new information being produced about the 

structure and the function of the brain. A range of 

approaches has been proposed for semi-automatic detection 

of various structures in the head. These approaches usually 

require manual interaction, even in most practical 

implementations, to perform the required segmentation and 

detection. The fully automated segmentation, however, is 

still under research. Image processing in modern medicine is 

very helpful to diagnosis. In our case we work with set of 

MRI images of brain-stem to potential diagnosis of 

Parkinson´s disease (PD), which is chronic disease 

depending on production of dopamine. In ultrasound images 

is characterized by defects in substantianigra (SN) area in 

brain-stem. The goal of this paper is to show an application 

which has been developed for ROI SN and searching these 

defects by thresholding and area comparison followed by 

statistical analysis. This application is helpful for 

classification of patients who have PD or not. For analysis 

of these images we are using a two-stage neural network 

system The first stage is a self-organizing principal 

components analysis (SOPCA) network that is used to 

project the feature vector onto its leading principal axes 

found by using principal components analysis. This step 

provides an effective basis for feature extraction. The 

second stage consists of self-organizing feature map 

(SOFM) which automatically clusters the input vector into 

different regions. SUBSTANTIA NIGRA AND 

PARKINSON´S DISEASE 

 
Fig. 1: The position of SN in brain 

Substantianigra in brain stem Substantianigra (SN; 

in English “black substance”) is a brain structure[14] which 

is located in the mesencephalon (midbrain) that plays an 

important role in reward, addiction, and movement. SN 

produces an important dopamine for correct function of 

CNS (Central nervous system). Parkinson's disease (PD) is 

caused by the death of dopaminergic neurons. It is a 

degenerative disease of basal ganglias inside the brain. The 

main symptoms of PD include muscle rigidity, tremors and 

changes in speech and gait, bradykinesia, sleep disorders 

and more. 

The substantianigra lies in the midbrain 

immediately dorsal to the cerebral peduncles. This nucleus 

is an important motor center that will be discussed at greater 

length later in the course. Right now you need to know that 

some of the cells project to the caudate and putamen, two 

nuclei of the basal ganglia that together comprise what is 

called the STRIATUM. 

Parkinson's disease (PD) is caused by the death of 

dopaminergic neurons. It is a degenerative disease of basal 

ganglias inside the brain. PD has been described by James 

Parkinson in 19th century. The main symptoms of PD 

include muscle rigidity, tremors and changes in speech and 

gait and more. 
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II. LITERATURE SURVEY 

Actual modern medicine is focused on new progressive 

technologies for image processing and we encounter with 

these technologies in many areas of medicine. Nowadays we 

have not only traditional X-rays but we have a lot of 

advanced methods to detection and research without real 

cutting. The development of these methods is very fast and 

progressive. Modalities US, CT, MRI, X-Rays, PET are 

nowadays common but indispensable in medicine. This 

work also well shows interdisciplinary character between 

medicine and computing. The neural networks are very 

applicable for image processing problems. Thus we have the 

different approaches to comparison. 

A. The Image Recognition of Brain-Stem Ultrasound 

Images with using A Neural Network based on PCA [4]:  

This paper shows how to solve the recognition of ultrasound 

brain-stem images. Our work is based on PCA method that 

is very useful and known method for image processing. This 

paper uses artificial neural networks (ANN) for this problem 

and we will compare a result. The ANN is generally very 

usable for image processing. It has been demonstrated with 

Neuro Solutions software that is very sophisticated 

simulator of ANN with PCA multilayer (ML) NN topology. 

B. Image Processing of Medical Diagnostic 

Neurosonographical Images in MATLAB [14]: 

This paper presents a processing of medical ultrasound 

images with MATLAB. This processing is useful to 

potential diagnosis of Parkinson´s disease in brain-stem 

area. Furthermore introduces DICOM standard for medical 

imaging and modern 3D/4D scanning for high level and 

accuracy of diagnoses that is higher than traditionally 2D 

scanning. 

C. Classification of MRI Brain Images using Neuro Fuzzy 

Model [15]: 

It is difficult to identify the abnormalities in brain specially 

in case of Magnetic Resonance Image brain image 

processing. Artificial neural networks employed for brain 

image classification are being computationally heavy and 

also do not guarantee high accuracy. The major drawback of 

ANN is that it requires a large training set to achieve high 

accuracy. On the other hand fuzzy logic technique is more 

accurate but it fully depends on expert knowledge, which 

may not always available. Fuzzy logic technique needs less 

convergence time but it depends on trial and error method in 

selecting either the fuzzy membership functions or the fuzzy 

rules. These problems are overcome by the hybrid model 

namely, neuro-fuzzy model. This system removes essential 

requirements since it includes the advantages of both the 

ANN and the fuzzy logic systems. In this paper the 

classification of different brain images using Adaptive 

neuro-fuzzy inference systems (ANFIS technology). 

Experimental results illustrate promising results in terms of 

classification accuracy and convergence rate. 

D. SOM Segmentation of Gray Scale Images for Optical 

Recognition [20]: 

This paper describes a clustering technique using Self 

Organizing Maps and a two-dimensional histogram of the 

image. The two-dimensional histogram is found using the 

pixel value and the mean in the neighborhood. This 

histogram is fed to a self-organizing map that divides the 

histogram into regions. Carefully selecting the number of 

regions, a scheme that allows an optimum optical 

recognition of texts can be found. The algorithm is 

especially suited for recognition application where a very 

high degree of confidence is needed. 

E. Neural-Based Color Image Segmentation and 

Classification using Self-Organizing Maps [6]: 

This paper presents a method for color image segmentation 

which uses classification to group pixels into regions. The 

chromaticity is used as data source for the method because it 

is normalized and considers only hue and saturation, 

excluding the luminance component. The classification is 

carried out by means of a self-organizing map (SOM), 

which is employed to obtain the main chromaticities present 

in the image. Then, each pixel is classified according to the 

identified classes. The number of classes is a priori 

unknown and the artificial neural network that implements 

the SOM is used to determine the main classes. The 

detection of the classes in the SOM is done by using a K-

means segmentation. 

III. PROBLEM IDENTIFICATION 

After study of various literature we got that image 

classification can be done by following process as shown in 

fig. 

 
Fig. 2: Image classification 

A. Image Processing:  

At the first step for every processing is suitable pre-

processing for successful application. Thus, the first step is 

cropping of images to window with stem area. It is the first 

step in algorithm. We considered about influence of a 

speckle noise. 

B. Feature Extraction:  

The feature extraction used to condense the dimension of the 

input data and minimize the training time taken by the 

classifier. Multiple features which include geometrical 

moments, statistical moments and texture moments are 

extracted from the region of interest (ROI).  

C. Classification:  

The training and classification is done using Neural 

Network. Neural network technology offers a number of 

tools such as learning and adaptation, generalization and 

robustness, feature extraction and distributed representation. 

Much work carried out in this field still accuracy is 

less henceforth to increase the accuracy we can use some 

different Neural Network tool for image classification so 

that detection of defects in SN ROI by region growing 

method with automatic detection of ROI from whole image 

to more exact PD diagnose and furthermore we can use 

some filtering methods. 

Input Classification Method Accuracy 

MRI Images PCA 80% 

Ultrasound Images PCA 80% 
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MRI Images Neuro Fizzy Model 60% 

Color Images(*) SOM 90% 

Table 1: Classification: 

 
Fig. 3: Comparison 

IV. CONCLUSION 

Identification of Parkinson's diseases is thought-provoking 

problem and there is still a lot of work has been done in this 

area. Finished the past few years, recognition of SN in 

brain-stem has expected substantial attention from scientists 

in neurology communities. 

As we have discussed in section III to increase the 

accuracy we can use some different Neural Network tool for 

image classification so that detection of defects in SN ROI 

by region growing method with automatic detection of ROI 

from whole image to more exact PD diagnose. From 

comparison provided in section III we can conclude that 

SOM provide more accuracy. Hence we can use SOM 

neural network tool for image classification so that accuracy 

will increase.  
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