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Abstract: Alzheimer’s disease leads to dementia and by it the person has memory loss issues and precise detection and 

classification of AD. AD disturbs the function of the brain which allow us to calculate memories and manipulate our 

thoughts.AD can be detected using images of the brain as there are minor difference and notable changes in the right and 

left hemisphere of the brain. This will help us recognizing a person suffering from AD before his physical or behavioural 

changes appear. Over few decades electronics have developed tremendously and in many medical field it is used to identify 

the changes in the body before actual systems appears. More work has to be done to develop more powerful tools required 

for brain image. 
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I. INTRODUCTION 

In Western Countries Alzheimer’s disease (AD) is expressed as the major reason for dementia. 
[1]

. Transition in brain 

structure and function during development, aging and pathology is now easier to track using modern neuroimaging techniques. 

The data obtained through the techniques can be further used for differentiating a healthy brain from a pathologic one. The 

images of people with different age group and sex having Alzheimer disease (AD) and not having Alzheimer disease (AD) are 

being used. 

 
Fig1. Difference between normal brain and AD Brain [2] 

 

Alzheimer disease (AD), is a cause of dementia, in cerebral cortex it involves progressive degeneration. The cortical 

atrophy is widely spread in Alzheimer disease (AD). Damaged neurons cultivate surrounding neurofibrillary order and 

manufacture less acetylcholine.  
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Many people are suffering from dementia around the world 
[3]

. There are new dementia cases every year. With new curative 

treatments and prevention strategies and without any changes in mortality or any other Neuropathic disorder are being 

implemented
 [4]

. 

Determination of Alzheimer disease (AD) can only be done definitively through biopsy. This is due to absence of specific 

tests for AD determination. A model in machine learning can be modelled, using data available for all types of age group and 

patients. This model can be used to determine changes in any functionality of brain suggesting Alzheimer disease (AD). A 

persons own historical record proves to be of huge help during the training phase of Machine Learning Model. Such models are 

capable of determining and detecting even the smallest and intricate changes in the neuro-imaged record of a patient. This paper 

aims to understand this pattern observed in numerous patients and detect Alzheimer disease (AD) in its early stage. 

II. DATA ACQUISITION 

Alzheimer’s disease (AD) is diagnosed mainly placed on Magnetic Resonance Imaging (MRI) data. Although, there isn’t an 

efficient and specific clinical diagnostic method to detect Alzheimer’s disease (AD), the MRI data is coupled with other 

pathological information in order to make the detection of Alzheimer substantiate
 [5]

. Hence to analyze, process and execute 

algorithms, a reliable data source is the primary need. Database of Alzheimer’s disease Neuroimaging Initiative (ADNI) is 

comprehensive vast amount of the statistics. It consists of three databases viz. ADNI1, ADNI2 and ADNIGO. ADNI2 database 

was selected for the features with adequate number of baseline patients. Subjects were excluded from analysis if any of their 

feature information was missing. Out of these 200 subjects with maximum available biological and cognitive test data was taken 

for further study. This data consisted of 91 people with normal cognition and 65 patients diagnosed positive for the Alzheimer’s 

disease (AD) and 44 patients analyzed with the mild cognitive impairment (MCI) which we haven’t considered in our database. 

The age of subjects was considered between 55 years to 90 years. Human brain appears different at different levels of slices. The 

statistical diagrams for the input data are as follows, Fig.2 shows the axial image at 128
th
 slice, whereas Fig.3 shows axial image 

at 100
th
 slice. Fig.4 and 5 show brain axial MRI image at slice 96 and 239:  

 

 
Fig. 2: Brain image of AD patient of age 81 
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Fig. 3: Brain image of AD patient of 81years 

 
 

 

Fig4.Brain image of AD patient of 81 years 

 

III. LITERATURE SURVEY 

Support Vector Machine (SVM) Teng ya lun
 [6]

 execute properly than other classifiers for predicting Alzheimer Diseased 

and non-AD patients. It access successfully assigned individual diagnosis. Stefan et al
[7] 

studied that Support Sector 

Machine(SVM) strongly distribute patients with Alzheimer Disease from the healthy aging patients Apostol ova et al.
 [8]

 

analysed 1.5T MRI from a total number of subject that are Normally Cognitive (NC), Alzheimer’s disease (AD), Mild 

Cognitive Impairment(MCI) etc. Conversion to MCI from AD over 3years prediction
 [9]

. Logistic Regression was used to access 

age and analysis on ventricular and hippocampal volumes and radial distances. Javier et al.
 [10]

, 2013 proposed a ‘leave one out 

approach’. P Padilla 
[11]

. Use of bounds of confidence and security region enhances the result. Combination of Nonmetric 

Factorization (NMF) and Support Vector Machine (SVM) is an important issue of interest. Hence feature reduction steps 

provides reduced steps of variables representing the original data. 
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IV. METHODOLOGY 

The refined dataset was then divided into Classification algorithms were implemented in Python using libraries such as 

matplotlib, pandas, scikit-learn, NIlearn and NumPy. 

The various parameters are used to compare the images in the algorithms were as follows: 

 
Fig. 5: Block Diagram of Detection of Alzheimer disease 

 

A. Image Acquisition 

This is the first part for programming any result. By developing reader’s information of image procedure and image 

processing, data will support them to execute operations more accurately, and will be inexpensive along with analysis and also 

be more precise. In the next part review the principles of image processing, including pre-processing and pro-processing with 

filters, morphological operations, and analysis. The final part explains an image employing multiple methods, like x-ray, CT, 

MRI, X-ray light, and electron microscopy. 

B. Pre-processing 

Pre-processing means; removing unwanted part in image by cropping the image to the fixed dimensions 

The image taken from ADNI consist of various size. The large sized images increase the execution time a lot or even can 

hang your system, so we need to compress the images. Compression doesn’t affect the identification rate and makes system 

faster. So we crop the image and take the central part of the brain image for identification process. 

C. Feature Extraction 

This is the most important part of any classification algorithm. It decides on which features the classifier will act. It affects 

the precision and specificity of identification. That’s why we are using more features for extraction of an image.  

D. Classification 

Points are used to represent images in the vector space by getting the data of frequency of the key-point emerging with 

each image. The closeness quantum of the non-similar image is helpful to identify the association and be implemented to the 

group or organize data. Normally cosine identifies and Euclidean span have been applied so as to measure the sameness of the 

points for the Euclidean space. 

Moreover, when we are to analyze big data (especially with hundreds of attributes), we quickly understand the 

disadvantage of Euclidean distance. Distance between 2 close points from one cluster is the same as between 2 remote points 

from different clusters within the standard error. This is one aspect of the "curse of dimensionality". Hence, cosine distance is 

recommended in case of big data as lesser of two evils. 
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A vector represents distance as well as direction. Cosine similarity between two vectors, with origin as the reference, 

indicates how closely the two vectors point in the same direction. Whereas, Euclidean distance represents the distance between 

two points. Hence it represents physical distance between two points. Ex. While performing K-means clustering, the metric used 

is Euclidean distance, since points may be in opposite directions but they may fall into the same class, if the distance of both 

points from the centroid is the same. Therefore I prefer calculation of cosine similarity for classification. 

Cosine Similarity 

Cosine similarity can be computed amongst arbitrary vectors. It is a similarity measure (classifier can be used in any 

distance, as nearest neighbor classification. 

Cosφ=
   

      
  

When X and Y are the vectors to compare. The correlation between a pair of images is measured using the cosine 

similarity. Here, X is feature vector of test image and Y is one of the feature vector extracted from training set i.e. feature vector 

of one of the training brain image. In this way cosine similarity for all the train set is calculated and lowest 3 values are chosen 

as top matching’s. The feature vector Y which gives minimum value of cosφ is the class to which test brain matches the most. 

For each source, the training set brain are learnt such that the cosine similarity between the brains is below a set threshold, 

chosen is grounded on the desired performance. 

K-Nearest Neighbor (KNN): 

KNN is a statistic, simple to implement process. It is adjustable, enhanced and capable for the data sets within 3-4 classes
 

[12]
. The closest data points are classified based on the labels. Individual’s vectors exist in a multifaceted fields aids the purpose 

of geometrical classification system. It is useful in making production of equivalent grades by structure statistics from the 

formation of connected grades in the multifaceted location
 [13]

. Leping et al. examined KNN with the genetic process as access 

for the formation of prognostic gene subjects
 [14]

. Min-ling
 [15]

 use of training set in occurrence of test set was identified based on 

multiple labels of the KNN, it can be used to anticipate yeast gene functionality, show imaginary images in ordinary scene grade 

complication. Identical concept was identified in
 [16]

. For image perception. Anatomical paramedics was examined in
 [17]

. The 

results of such studies shall be continued for coordination of ideas if sublimated with the generalization principles of KNN
 [18, 

19]
. 

RESULTS: 

Considering the image from database which best matches input test image that is feature vector matches the best with test 

feature vector can be considered as output that is whether the test patient is affected by Alzheimer disease or not. 

Classifier compares test feature vector with all the feature vectors in database, then considers three top matches to be given as 

output.it also shows patient ids of top three matches.so doctor can retrieved data of those three patients and can analyze further. 
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Fig6. Test Image 

 

These is how we give input to our program it takes test image from the folder display the patient id over it and extract 

feature from it then it extract features from input image. Let’s call it test feature vector 

Patient ID:-255813 

There are different patient Id for different number of patients. We judge the patient is having a disease or not and the whole 

history of the patient is stored into his id number. 

 
Fig7. Alzheimer Diseased Brain Image 

Matching accuracy of patient: 0.75 
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Fig8. Alzheimer Free Brain Image 

Matching accuracy of patient: 0.680 

 

 
Fig9. Alzheimer Diseased Brain Image 

Matching accuracy of patient: 0.67 

V. RESULTS AND FUTURE SCOPE 

The aim of this project is to evaluate the potential of image processing. The implementation results of the algorithms clearly 

state that K-Nearest Neighbor used by implementing function produce the best results. The subjects in the data set were baseline 

patients. With an improved routine data for the subjects in the data set, the premature onset of Alzheimer can be detected and 

can be treated at a premature stage thereby, to reduce the risk of further complications of detection and treating it at latter stage. 

However, we have to further classify to positively confirm the claim. Other methods of feature extraction should be consider for 
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the low-level features and verify the consistencies of the results.  The method of classifying with little pre-processing (JPEG 

compression) performed better. The classification performance of 94.44% is obtained using Cosine distance NN classifiers. 
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