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Abstract— Dementia refers to the loss of memory and other 

cognitive skills due to changes in the brain caused by disease or 

trauma. An estimate tells 24 million people worldwide suffer 

from dementia and the numbers are growing. Many people 

don’t understand the difference between Alzheimer’s and other 

forms of dementia, causing many cases to go undiagnosed and 

untreated. The study has been carried out on various brain 

MRI datasets, by applying various feature extraction 

techniques, and the classification results are ranked in this 

paper. 
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I.  Introduction  
Alzheimer’s disease dementia, affect a growing population 

of elderly people today. The predictions about the course of 

the disease are a key component of health care decision 

making for patients with Alzheimer’s. These predictions are 

difficult to make because of the high variability and non-

linearity exhibited by individual patterns of cognitive 

decline. Research in 2008 showed that MRI can be useful in 

Alzheimer’s diagnosis. Scientists found that an automated 

system for measuring the volume of the hippocampus 

(region within brain) using MRI can help doctors to 

diagnose Alzheimer’s more accurately, at an earlier stage. 

MRI also helped researchers identify abnormal structural 

changes in the brains of seemingly normal elderly 

individuals that aided detection of mild cognitive 

impairment, a potential precursor to Alzheimer’s disease. In 

addition, researchers found that MRI scans that detect 

shrinkage in specific regions of the mid-brain accurately 

diagnosed neurodegenerative disease such as Alzheimer’s 

even before symptoms interfere with memory. The role of 

artificial neural networks in medical diagnosis, prognosis, 

treatment and clinical decision support has been well 

established since the earliest days of computing.  

In summary, the research conducted, improves the current 

Dementia classification techniques in which the task is to 

extract patterns from brain MR images and build accurate 

and transparent classifiers using artificial neural networks.  

II. Ranking of Results 

A.  3D MRI from ADNI Database  
Table 1: Performance of various feature 

 extraction methods:Accuracy 

 

 

 

 

 

 

 

 
Figure 1: Performance Comparison-                                  

 

Table 2: Performance of various feature extraction methods: 

(Processing time) Epochs 

Feature Extraction 

Method 

 

Epochs 

 

Volume + 

Demographic 
600 

VBM Volume +Affine 

coefficients 
2851 

Spatial Texture 191 

VOI intensity 1000 

Freq filter-spatial 62 

DWT 6000 

Feature Extraction 

Method 
Accuracy(3class) 

Volume + 

Demographic 
90% 

VBM Volume 

+Affine coefficients 
90.19% 

Spatial Texture 98% 

  VOI 

intensity(2class) 
86% 

Freq filter-spatial 100% 

DWT 83% 
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Figure 2: Performance Comparison- 

Processing Time 
 

 

B. Experiments on 2D MRI from Whole 
brain atlas Database   

 

Table 2: Performance of various 

Feature extraction methods 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 3: Performance of various 

Levels of classifier 

 

Table 3: Performance of various 

feature extraction methods: 

(Processing time) Epochs 

 

 

 
 

 

 

 

 

 

 

 

 

 
Figure 4: Performance Comparison-Processing Time 

 
. 

III. Conclusion and Discussion 

 
The primary objective of this research was to develop 

methods and algorithms to identify or classify types of 

neurodegenerative diseases; which is fulfilled by 

investigating and improving feature extraction methods on 

the neurodegenerated brain image. These features are then 

used as the inputs to the artificial neural networks and 

successfully classified the type of Dementia. Particular 

achievements are 

i) Identified database ADNI with sufficient 

number of MR images of AD, MCI and 

normal. As ADNI is not open access, obtained 

access to this database by submitting research 

rationale to ADNI. 

Feature 

Extraction 

Method 

Accuracy(3class) 

DWT features 97.2% 

Spatial features 

of frequency 

filtered image 

100% 

Slantlet features 100% 

DCT features 100% 

 

Feature Extraction 

Method 

 

Epochs 

 

DWT features 1726 

Spatial features of 

frequency filtered 

image 

601 

Slantlet features 351 

 DCT features 39 
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b) Downloaded and successfully installed SPM and VBM 

toolkit in MATLAB, for preprocessing of 3D MR 

images of brain. 

c) Voxel based morphometry (VBM) for normalization of 

3D brain images and finding brain tissue volumes. 

d) Did first classification attempt using brain tissue 

volumes and affine coefficients (VBM normalization), 

as features, subsequent ANN was 90% successful. 

e) Secondly did VOI analysis for feature extraction from 

hippocampus (part inside brain) and ANN classified 

with 86% accuracy. 

f) Extraction of texture features from brain image and 

design ANN classifier resulted into 98% accuracy. 

g) Method of applying frequency filter to brain image and 

obtaining spatial features and ANN classification 

resulted the best, gave 100% accuracy. 

h) Also attempted to get DWT coefficients of 3D MRI as 

features for ANN input, but could not give accuracy 

above 77%.  

i) Downloaded 2D axial MR images belonging to six 

classes from Whole brain atlas database. Applied DWT 

method to get 97.2% accuracy. 

j) Used frequency filtering method (described in 7 above) 

to these 2D MR images and  could get 100% 

classification accuracy up to 3 classes. 

k) Keeping belief in multiresolution analysis an attempt 

was made to extract Slantlet transform features from 2D 

MRI and achieved success with 100% accuracy even 

for 4 class classification. 

l) Used Discrete Cosine Transform based features and a 

robust classifier with 100% accuracy, even up to five 

classes was obtained.   

 

 

IV. Future Scope 
Dementia classification can be taken towards more detail 

categories subject to the availability of Neuroimaging 

databases with sufficient number of cases of each and every 

disease type. Further work can be done to establish 

statistical significance through the use of numerous training 

sets as and when the databases get available with sufficient 

number samples. 

Also according to the opinion from Neurologist, results of 

this research if combined with other clinical data, like onset 

of the disease or history it may lead to more robust diagnosis 

system.  
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