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Abstract: Alzheimer's sickness is an irremediable, ceaseless 

cerebrum problem that bit by bit obliterates memory and thinking 

abilities and, ultimately, the capacity to do the least complex 

errands. It has become one of the basic sicknesses all through the 

world. In addition, there is no solution for Alzheimer's illness. 

Deep learning techniques, that is, Convolutional Neural 

organizations (CNN), are utilized to work on interaction for 

identification of Alzheimer's infection. Lately, CNN has made 

significant progress in MRI picture examination and medical 

exploration. A ton of exploration has completed for location of 

Alzheimer's sickness in view of cerebrum MRI pictures utilizing 

CNN. Nonetheless, one of the basic restrictions is that a legitimate 

correlation between a proposed model and pre-trained models was 

not laid out. Therefore, in this paper, we propose a model for 

binary classification using 6-layer CNN model to detect 

Alzheimer’s using the ADNI MRI dataset. The presentation of our 

model is contrasted and some current CNN based models as far as 

exactness, accuracy, review, F1 score, and ROC bend on the 

Alzheimer Disease Neuroimaging Initiative (ADNI) dataset. The 

primary commitment of the paper is our CNN model with an 

exactness of 98.83%, which is greater than rest of the pre proposed 

models that is based on CNN distributed on the ADNI. The trial 

output gives the predominance of our model over the existing 

models. 

 

Keywords: Alzheimer, Machine Learning, Deep Learning, CNN, 

MRI, ADNI. 

1. Introduction 

As per the World Health Organization (WHO), Alzheimer's 

is the most significant infections all through the world. There 

are roughly 50 million individuals from one side of the planet 

to the other who suffer from Alzheimer's Disease and various 

kinds other dementia. Complete figure of current instances of 

dementia every year overall is almost 9 million, suggesting 1 

extra case at regular intervals. The quantity of individuals with 

Alzheimer's is supposed to increment to 83 million of every 

2031 and 153 million out of 2051. Alzheimer's illness 

essentially causes cognitive decline. In the long run, patients 

fail to remember their own personality, similar to name, mature, 

as it is a continuous cycle sooner or later, patients don't recall 

their relatives and family members. For a powerful finish of 

Alzheimer's disorder (AD), a couple of appraisals are expected,  

 

as physical and neuro-regular tests, Mini-Mental State 

Examination (MMSE), and an affecter’s quick and dirty past. 

Experts now use frontal cortex MRI pictures for finding of 

Alzheimer's contamination. 

Convolutional Neural Networks (CNN) have been 

effectively utilized in clinical picture examination, for example, 

MRI, X-beam, CT filters, Ultrasonography, and so on. CNN 

have additionally been exceptionally fruitful in regular 

language handling, PC vision, sound acknowledgment and 

discourse acknowledgment. Moreover, a brain network is a 

progression of calculations that perceive connections in a bunch 

of information through a cycle that is basically the same as 

human cerebrum activity. It accepts pictures as info and 

constructs a model that processes the pictures to extricate the 

elements from the pictures and perceive an example. By using 

the model, CNN recognizes the comparable qualities of one 

more commitment as unequivocally as could truly be 

anticipated. This calculation is extremely well known as a result 

of its basic design, flexibility, diminished preparing boundaries, 

and this calculation decreases the intricacy of an organization 

model. 

As Alzhiemer's sickness recognition utilizing CNN is a deep-

rooted research region, we discovered some extraordinary 

exploration works in this field. Lately some uncommon 

examination works have been finished on the ADNI dataset 

utilizing CNN or Artificial Neural Networks (ANN).  

2. Related Work 

In 2019, Khagi et al. utilized pre-prepared CNN models 

specifically Alexnet, GoogleNet, Resnet50 to recognize solid 

(for example Non-Demented) versus Alzheimer's patients (for 

example Unhinged). In their assessment, they used 27 Normal 

Controls and 27 Alzheimer's patients. In 2019, Wang et al. 

mentioned of Alzheimer's problem thinking about a 9-layer 

CNN. They included 99 AD patients and 99 Normal Controls 

for their assessment. The 7 layer-based CNN achieved a 

precision of 98.75%. Hon et al. perceived Alzheimer's through 

move learning in 2018. Moreover, around a similar time, Islam 

et al. arranged a significant mind association to perceive 

A Novel Deep Learning Based Classification 

Method for Alzheimer’s Disease Detection 

Using Brain MRI Images 

K. Vidhya1, Prathika2, S. Samhitheshwari3*, Sanketha Shetty4, T. S. Swathi5 

1Assistant Professor, Department of Information Science and Engineering, East West Institute of Technology, Bangalore, India 
2,3,4,5B.E. Student, Department of Information Science and Engineering, East West Institute of Technology, Bangalore, India 



K. Vidhya et al.                                                        International Journal of Research in Engineering, Science and Management, VOL. 5, NO. 6, JUNE 2022 6 

Alzheimer's sickness. Their planned further variant of initiation 

accomplished an exactness of 73.75%, while the customary 

commencement accomplishes a precision of 65.26%. 

Mahmood et al. did the recognition and characterization of 

Alzheimer's utilizing head part butt-centric ysis (PCA) and 

ANN in 2014. Their exploration accomplished almost 92% 

exactness. In another exploration, Garc'ıa-Sebastia'n utilized 

morphometry-based highlights for Alzheimer's location in 

2008. Around the same time Savio et al. involved ANN for 

distinguishing proof and game plan of Alzheimer's sickness. All 

the examination referenced given works are given finished 

lately and have accomplished improved results on the OASIS 

dataset. Be that as it may, there are a few restrictions in the 

existing research works referenced as follows: (1) some have 

lower exactness than others, (2) a few models accomplish 

higher exactness yet the exhibition of them have not been 

suitably shown against the pre-prepared models, (3) another 

exploration centers just around the presentation of the pre-

prepared models for Alzheimer's discovery, however they 

proposed no new model. Consequently, in this paper, we show 

a model to defeat the above restrictions. Our proposed CNN 

model depends on a 6-layer engineering, which comprises of 

convolutional, thick, max pooling, and level layers and two 

initiation capacities, specifically, ReLU and SoftMax model has 

been utilized for paired order and location of Alzheimer's 

infection. The exhibition of our proposed model is contrasted 

and some current CNN models that show the prevalence of this 

new model over the current models. The fundamental 

commitment of the paper is as per the following: 

1) A 12-layer CNN design, which has accomplished an 

exactness of 98.76%, which is higher than whatever 

other past examinations that have been finished before 

on the OASIS dataset. 

2) The execution of this new model is superior to a few 

pre-prepared models. 

The remainder of the paper is worked with as follows. In area 

II, we have portrayed our given model of work for the entire 

review. In section III, we have proposed the exploratory output 

and results. At last, we finish up our review with tentative 

arrangements in area IV. 

3. Proposed Method 

In this part, we examine proposed strategy that comprise of 

another 6-layer CNN model and contrast the exhibition of the 

model and the pre-prepared models. The proposed technique is 

separated into seven fundamental stages as displayed 

underneath: 

Stage 1: Dataset assortment. 

Stage 2: Data pre-handling. 

Stage 3: Data naming. 

Stage 4: Demonstrate execution of proposed CNN model. 

Stage 5: Loading pre-prepared CNN models. 

Stage 6: Execution of the pre-prepared CNN models and 

contrasting outcomes and our proposed model. 

A block graph on our proposed strategy is introduced in Fig. 

1 that depicts our work process of the proposed technique from 

start to finish. This block outline additionally shows the seven 

fundamental stages of our proposed strategy. 

 

 
Fig. 1.  Block diagram 

A. Dataset Collection 

We have gathered our information from the ADNI dataset. 

ADNI represents Alzheimer Disease Neuroimaging Initiative. 

The ADNI is a longitudinal study expected to make clinical, 

imaging, genetic and biochemical biomarkers for the early area 

and following of Alzheimer's disease (AD). Since its farewell 

more than 10 years earlier, the achievement public-private 

association has promised to AD research, engaging the dividing 

of data among examiners all around the planet. The three 

overall objectives of the ADNI are: 

1. To recognize AD at the earliest conceivable stage (pre 

dementia) and distinguish ways of following the 

illness' movement with the biomarkers. 

2. To help drives in AD intercession, balance and 

treatment through the usage of new decisive methods 

at the earliest possible stages.  

 

 
Fig. 2.  ADNI image data example 

B. Data Pre-processing 

Image dataset available are of various sizes. The various 

sizes of dataset can lead to the low accuracy of the model. 

Hence the data pre-processing is done. There are two steps 

taken out of many: a) Image denoising, and b) Image resizing. 

Image resizing reduces the time taken for processing in training. 

Resizing is done using CV2 python. One of the crucial 

difficulties in picture handling and PC vision is picture 

denoising. Denoising does the appraise the first picture by 

smothering clamor from the picture. Image denoising of the 
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brain MRI images using ADNI dataset gives better and fast 

performance. Denoising is done with the help of Median filter. 

Median filter is a digital filtering technique below images are 

before and after denoising images. 

 

 
Fig. 3.  Before denoising 

 

 
Fig. 4.  After denoising 

C. Data Labelling  

After pre-taking care of, our data is named for twofold 

request and model size is fixed. Since we do twofold portrayal, 

as such it is denoted the images of dataset as Clinical Dementia 

Ratio (CDR) is 0 or 1. Given that CDR 0 means strong i.e., no 

dementia and CDR 1 means outrageous Alzheimer's. There are 

27 patients with CDR 1. For gathering, we concluded that 27 

Alzheimer's patients and 27 non-demented patients. To achieve 

this, we take two images. Later, we isolated the images taken 

into a 8:2 extent considering inconsistent decision. That 

suggests maximum percent of data is used for training i.e., 80% 

and rest for testing. 

D. Proposed 6-layer CNN Model 

Here, the discussion is done about implemented 6-layer CNN 

model for the discovery and characterization of Dementia 

sickness utilizing mind MRI pictures. The stages of this model 

are as follows: 

1) Convolutional layer determination: In the implemented 

CNN model, we use Conv2D. Total of four convolution 

layers have been implemented. 

2) Pooling layer determination: In this model, Maxpooling 

2D have be used. For each Conv2D layer, we have 

utilized a Maxpool2D layer. In this manner, we have 

utilized four Max-Pool2D layers. 

3) Flatten Layer: In model, subsequently to the pooling 

layer, we use a smooth layer to straighten the entire 

organization. 

4) Dense Layer: Later to the smooth layer, we have 

utilized two thick layers. The thick layers are otherwise 

called completely associated layers. 

5) Activation Function: Here the utilization of ReLU work 

has been done. We have likewise involved a Softmax 

enactment work in thick layer as it has demonstrated to 

give the best presentation  

            ReLU = max (0, x)                                (1) 

 

ReLU is an effective and straight forward actuation work as 

it dodges the evaporating inclination issue. Flawed ReLU has 

been utilized to tackle the "Withering ReLU" issue. Other than 

the capacity being 0 where x <0, a Leaky ReLU will have a little 

regrettable incline. 

                (2) 

       

 

 = softmax 

  = input vector 

 = exponential function of input vector 

  K = numbers of classes in classifier 

= exponential function of output vector 

E. Loading Pre-trained CNN Models 

In this segment, we load our pre-prepared CNN models, like 

InceptionV3 or VGG19 and many more. It is noticed that 

subsequent to stacking each pre-prepared model we added a 

straighten layer and two thick layers to every model. Initiation 

capacities ReLu and softmax have additionally been utilized 

with each thick layer. 

 
Fig. 5.  Accuracy of the model 

 

  
Fig. 6.  Loss of data 

 

The figure shows the graph indicating the accuracy and loss 

of the data. In figure 3, the accuracy keeps on increasing with 

the number of iteration until it reaches the stable point, 

thereafter a straight line is obtained. In figure 4, the loss keeps 

on decreasing with increase in number of iterations until it 

reaches the stable point, thereafter a straight line is obtained.  

4. Experimental Results 

As we have referred to previously, the major purpose of this 

paper is to spread out the model to detect dementia using CNN 
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is more accurate compared to the old ones. The aim is reached 

by reaching the accuracy of 98.87% using 6-layer CNN in all 

dimension portrayal and identification of Alzheimer's disease. 

Note that our aim to get highest accuracy is achieved by using 

ADNI dataset. Obviously, as of now most achieved precision of 

an 8-layer CNN model is 98.67% on the OASIS dataset. 

Consequently, we come to conclusion that our proposed 

CNN model is better than the pre-arranged models in regards to 

exactness and survey. From the exploratory results, we can say 

that the proposed 6-layer model using CNN is better than all 

other pre-trained models and norms that we used for 

assessment. 

A. Registration & Login Page 

Registration just happens whenever you first access the 

framework. It is a method for really taking a look at your 

certifications. Each time after your underlying enrolment, you 

will sign on to the framework utilizing the username and secret 

word you made. An information exchange page (otherwise 

called a registration page) empowers clients and associations to 

enrol and get close enough to your framework freely. The client 

can enrol by entering his subtleties like name, email, telephone 

number, and orientation, date of birth, username, and secret 

word. Later the client can login utilizing the username and 

secret phrase which was given while enrolling so that landing 

page will be shown. 

 

 
Fig. 7.  Registration page 

 

 
Fig. 8.  Login page 

B. Choose File and Output Page 

The input given here is MRI brain images taken from 

patients. Several images of different angles can be given as an 

input image. The image given as input is processed and type of 

dementia is detected. Some of the classifications are: Very Mild 

Dementia, Mild Dementia, Severe Dementia, and Non-

Dementia. 

Mild Dementia: It is momentary memory slips character 

changes, including outrage or gloom losing things or absent 

mindedness trouble with complex assignments or critical 

thinking trouble communicating feelings or thoughts. 

 

 
Fig. 9.  Mild demented 

 

Very Mild Dementia: Mild cognitive impairment (MCI) is 

the stage between the ordinary mental corruption of normal 

developing and the more certified rot of dementia. It's depicted 

by issues with memory, language, thinking or judgment. Gentle 

mental weakness and gentle dementia are normal issues in the 

old. Essential consideration suppliers are the primary resource 

for most patients with these problems and ought to be know all 

about their finding, visualization and the board. Both gentle 

mental disability and gentle dementia are described by genuine 

proof of mental hindrance. 

 

 
Fig. 10.  Very mild demented 

 

Severe Dementia: Mild cognitive impairment and mild 

dementia are normal issues in the old. Essential consideration 

suppliers are the primary resource for most patients with these 

problems and ought to be know all about their determination, 

guess and the executives. Both gentle mental disability and 

gentle dementia are described by true proof of mental 

weakness. 

 

 
Fig.  11.  Severe demented 
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Non-Dementia: Misery, wholesome inadequacies, after 

effects from prescriptions and close to home pain can all create 

side effects that can be mixed up as early indications of 

dementia, like correspondence and memory challenges and 

conduct changes. The significant elements of Brain MRI picture 

are extricated during pre-handling is shown. 

 

 
Fig.  12.  Non-demented 

 

Edge: An edge in a picture is a critical neighborhood change 

in the picture force, typically connected with a brokenness in 

either the picture power or the principal subsidiary of the picture 

power. 

 

 
Fig. 13.  Edge image 

 

Brain MRI Greyscale: The dim scale shows the sign change 

comparative with a fundamental picture before contrast 

specialist organization. 

 

 
Fig. 14.  Brain MRI greyscale image 

 

Threshold: Threshold is a sort of picture division, where we 

change the pixels of an image to simplify the image to examine. 

In limit, we convert an image from assortment or grayscale into 

a twofold picture, i.e., one that is simply profoundly 

differentiating. Picture edge division is a clear kind of picture 

division. It is a technique for making a twofold or multicolour 

picture considering setting an edge regard on the pixel force of 

the main picture. Edge Value infers the concentrate farthest 

reaches of the manufactured being examined under which 

consistence with the huge game plans of the Convention may 

be acknowledged. 

 
Fig. 15.  Threshold image 

 

Segmentation: In cutting edge picture taking care of and PC 

vision, picture division is the most well-known approach to 

dividing modernized picture into different picture segments, 

generally called picture districts or picture objects (sets of 

pixels). The target of division is to smooth out or possibly 

change the depiction of an image into something huger and less 

difficult to take apart. Picture division is customarily used to 

track down articles and cut-off points (lines, twists, etc.) in 

pictures. Even more precisely, picture division is the most well-

known approach to giving out a name to every pixel in an image 

so much that pixels with a comparable imprint share explicit 

characteristics 

 
Fig. 16.  Segmentation image 

 

The outcome of picture division is a lot of segments that in 

general cover the entire picture, or a lot of shapes eliminated 

from the image (see edge revelation). All of the pixels in a 

locale are equivalent with respect to some reserve or enrolled 

property, similar to tone, power, or surface. Bordering districts 

are generally exceptional assortment respect to the comparable 

characteristic(s). When applied to a store of pictures, standard 

in clinical imaging, the resulting structures after picture division 

can be used to make 3D multiplications with the help of 

presentation computations like strolling 3D shapes. 

Erosion: Disintegration (ordinarily tended to by ⊖) is one of 

two fundamental exercises (the other being augmenting) in 

morphological picture taking care of from which any leftover 

morphological assignments are based. It was at first described 

for matched pictures, later being connected with grayscale 

pictures, and subsequently to complete networks. The 

crumbling action commonly includes a getting sorted out part 

for looking at and decreasing the shapes contained in the data 

picture. 

 

 
Fig. 17.  Erosion image 
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Gaussian smoothing: In picture managing, a Gaussian 

dimness is the effect of obfuscating an image by a Gaussian cut-

off. It is a generally intricate impact in plans programming, 

regularly to diminish picture commotion and decrease detail. 

The redesigned impression of this obfuscating technique is a 

smooth cloudiness appearing to be that of study the picture 

through an undeniable screen, particularly unprecedented 

comparing to the bokeh impact conveyed by an out-of-centre 

place of intermingling or the shadow of a thing under typical 

light. 

 

 
Fig. 18.  Gaussian smoothing image 

 

 
Fig. 19.  Choose file page 

 

Output:  

After analysing the features the result is given based on the 

types of dementia mentioned above and the output is shown 

below. The patient is also allowed to download the report for 

further requirements or verifications. The report contains the 

name of dementia detected and the brain MRI image obtained. 

   

 

 
Fig. 20.  Final output 

5. Conclusion 

Here, we proposed a 6-layer CNN model for equal request 

and recognizable proof of Dementia disorder. We played out 

our focus on the ADNI dataset. We take data pre-taking care of 

systems. Our given CNN model relies upon significant learning 

and AI estimations. Our proposed model performs better 

contrasted with an ongoing 8 CNN model, and 4 already 

arranged models. Our upcoming investigation is to undergo 

multiple infection. 
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