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Abstract - This article applies the machine learning paramount techniques for the early detection and effective diagnosis 

of severe Alzheimer’s disease (AD). AD is neurodegenerative chronic disease and often essential to detect at the early 

stage. It is vital to diagnose the disease in initial stages for more effective and beneficial treatment. Machine learning is 

becoming the booming area and shows the remarkable achievement in the present, advance and crucial decision making. 

Medical diagnosis is one of the crucial areas that have paramount importance where various learning algorithms can be 

contributed for the improvement in disease diagnosis. Due to the evolution of computation technology, the generation of 

data is increased exponentially, especially in medical field. To cope up this problem, this paper elaborates and tests 

various approaches of machine learning for AD diagnosis. Using oasis longitudinal MRI data, this study train various 

models of machine learning to detect patients suffering from the AD. Along with the machine learning, this letter 

addressed the deep learning comprehensive overview. With various learning approaches such like binary classifier 

named logistic regression (LR), support vector machine (SVM), hierarchical decision tree (DT), ensemble random forest 

(RF), and boosting adaboost, experimental result is analyzed in terms of accuracy, recall, and AUC (Area Under Curve). 

The results obtained concluded that random forest and adaboost achieve higher accuracy, together with random forest 

also able to get higher recall and AUC. The minimum time to accomplish the classification task is taken by decision tree 

that is 68.788ms. This document result would be helpful to strengthen the idea and concept of applying the learning 

algorithms in disease detection at early stage. 
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I. INTRODUCTION  

 

AD is a grievous neurodegenerative disease which is one of 

the chronic diseases that needs early detection, so that the 

treatment can be effective. Usually it starts slowly but with 

time worsens. This disease primarily affects the older people 

[1] and can become the cause for dementia [2]. The task of 

detecting this disease at the early stage is very difficult but 

equally important, so there is a necessity of intelligent system 

for supporting the clinicians in the early diagnosis of this 

disease. To address the mentioned problem, this paper 

elaborates the machine learning concept. Due to the 

handiness of improved technology, data exponentially 

increases and the world becomes a data rich society. This 

enormous amount of data takes the learning algorithms of 

machine at paramount height. Analyzing the immense data to 

get the fruitful result is the area of budding research. The 

target of all learning technologies is to retrieve the unseen 

patterns that can be further helpful in taking decision. 

Learning techniques are abundantly found in different sectors 

like media, health, agriculture, etc. Discovering and tackling 

of data is the herculean effort without intelligent learning 

models. Intelligent methods of learning are very useful for 

getting unseen patterns, trends, and relation between the 

features. The objective is to elaborate learning paradigms to 
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analyze the MRI data [1]. The vital role of learning methods 

in analyzing data motivates this research for comprehensive 

literature. As success of task directly depends on decision and 

correctness of decision depends on data as well as the proper 

analyses of data. This motivates the researchers either 

involved in academic or industry to work on techniques of 

learning models. Thus, this article revisits the present 

research and performed a systematic study. To know the 

potential of various well-known algorithms of machine 

learning such like LR, SVM, DT, RF, and boosting adaboost, 

the experiment conducted on all the mentioned learning 

approaches with the help of oasis_longitudinal MRI data. 

This dataset provides a useful aid for the diagnosis with the 

tracking of AD. The efficiency of the above mentioned 

models is measured in terms of accuracy, recall, and AUC 

(Area Under Curve). Additionally, time taken by the 

respective learning methodologies is also calculate 

               

1.1 MOTIVATION 

Due to the handiness of improved technology, data 

exponentially increases and the world becomes a data rich 

society. This enormous amount of data takes the learning 
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algorithms of machine at paramount height. Analyzing the 

immense data to get the fruitful result is the area of budding 

research. The target of all learning technologies is to retrieve 

the unseen patterns that can be further helpful in taking 

decision. Learning techniques are abundantly found in 

different sectors like media, health, agriculture, etc. 

Discovering and tackling of data is the herculean effort 

without intelligent learning models. Intelligent methods of 

learning are very useful for getting unseen patterns, trends, 

and relation between the features.  

  1.2 EXISTING SYSTEM 

           This task performs on network layers. This study aids 

the readers in knowing the protocols related to the DL-

enhanced in wireless network. 

                     1.2.1 Limitations of existing system 

Raw data is elaborated. So, it takes more time for 

implementation 

1.3 OBJECTIVES 

The objective is to elaborate learning paradigms to model as 

well as to analyze the MRI data [1]. The vital role of learning 

methods in analyzing data motivates this research for 

comprehensive literature. As success of task directly depends 

on decision and correctness of decision depends on data as 

well as the proper analyses of data. This motivates the 

researchers either involved in academic or industry to work 

on techniques of learning models. Thus, this article revisits 

the present research and performed a systematic study 

1.4 OUTCOMES 

 Random Forest and AdaBoost achieves high accuracy as 

compared with others. This is because AdaBoost has the 

capability to turn weak classifier to strong one. Random 

Forest strength to overcome the overfitting problem, makes 

it better than the others. 

 • Random Forest gets high recall or true positive rate due to 

reduction of overfitting problem.  

 • AUC is a performance measure parameter, which is high 

with Random Forest.  

  • Along with good performance, Random Forest classifier 

takes more time to execute. This classifier training speed is 

low as compared to others. 

 

1.5 APPLICATIONS 

         This strategy used in Diagnosis of Alzheimer 

Disease using Machine Learning Approaches 

 

1.6  STRUCTURE OF PROJECT (SYSTEM 

ANALYSIS) 

  

 

Fig: 1 Project SDLC 

• Project Requisites Accumulating and 

Analysis 

• Application System Design 

• Practical Implementation 

• Manual Testing of My Application 

• Application Deployment of System 

• Maintenance of the Project 

 

1.6.1 REQUISITES ACCUMULATING AND 

ANALYSIS 

It’s the first and foremost stage of the any project as our is a 

an academic leave for requisites amassing we followed of 

IEEE Journals and Amassed so many IEEE Relegated papers 

and final culled a Paper designated “Individual web 

revisitation by setting and substance importance input and for 

analysis stage we took referees from the paper and did 

literature survey of some papers and amassed all the 

Requisites of the project in this stage 

                    1.6.2   SYSTEM DESIGN 

                 In System Design has divided into three types like GUI 

Designing, UML Designing with  avails in development of 

project in facile way with different actor and its utilizer case 

by utilizer case diagram, flow of the project utilizing 

sequence, Class diagram gives information about different 

class in the project with methods that have to be utilized in 

the project if comes to our project our UML Will utilizable in 

this way The third and post import for the project in system 

design is Data base design where we endeavor to design 

database predicated on the number of modules in our project 
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                     1.6.3    IMPLEMENTATION 

The Implementation is Phase where we endeavor to give the 

practical output of the work done in designing stage and most 

of Coding in Business logic lay coms into action in this stage 

its main and crucial part of the project 

   1.6.4   TESTING UNIT TESTING 

It is done by the developer itself in every stage of the 

project and fine-tuning the bug and module predicated 

additionally done by the developer only here we are going 

to solve all the runtime errors 

MANUAL TESTING 

As our Project is academic Leave, we can do any automatic 

testing so we follow manual testing by endeavor and error 

methods 

 1.6.5   DEPLOYMENT OF SYSTEM AND 

MAINTENANCE 

Once the project is total yare, we will come to deployment 

of client system in genuinely world as its academic leave 

we did deployment i our college lab only with all need 

Software’s with having Windows OS . 

  The Maintenance of our Project is one-time process only. 

 

1.7 FUNCTIONAL REQUIREMENTS 

1. Data Collection 

2. Data Preprocessing 

3. Training And Testing 

4. Modeling  

5. Predicting 

1.8 NON FUNCTIONAL REQUIREMENTS 

NON-FUNCTIONAL REQUIREMENT (NFR) specifies 

the quality attribute of a software system. They judge the 

software system based on Responsiveness, Usability, 

Security, Portability and other non-functional standards that 

are critical to the success of the software system. Example 

of nonfunctional requirement, “how fast does the website 

load?” Failing to meet non-functional requirements can 

result in systems that fail to satisfy user needs. Non- 

functional Requirements allows you to impose constraints 

or restrictions on the design of the system across the 

various agile backlogs. Example, the site should load in 3 

seconds when the number of simultaneous users are > 

10000. Description of non-functional requirements is just as 

critical as a functional requirement. 

 

• Usability requirement 

• Serviceability requirement 

• Manageability requirement 

• Recoverability requirement 

• Security requirement 

• Data Integrity requirement 

• Capacity requirement 

• Availability requirement 

• Scalability requirement 

• Interoperability requirement 

• Reliability requirement 

• Maintainability requirement 

• Regulatory requirement 

• Environmental requirement 

1.8.1 EXAMPLES OF NON-FUNCTIONAL 

REQUIREMENTS 

Here, are some examples of non-functional requirement: 

• Users must upload dataset 

• The software should be portable. So moving from 

one OS to other OS does not create any problem. 

• Privacy of information, the export of restricted 

technologies, intellectual property rights, etc. 

should be audited. 

1.8.2 ADVANTAGES OF NON-FUNCTIONAL 

REQUIREMENT 

Benefits/pros of Non-functional testing are: 

• The nonfunctional requirements ensure the 

software system follow legal and compliance rules. 

• They ensure the reliability, availability, and 

performance of the software system 

• They ensure good user experience and ease of 

operating the software. 

• They help in formulating security policy of the 

software system. 

 

 

1.8.3 DISADVANTAGES OF NON-FUNCTIONAL 

REQUIREMENT 

Cons/drawbacks of Non-function requirement are: 

• None functional requirement may affect the 

various high-level software subsystem 

• They require special consideration during the 

software architecture/high-level design phase 

which increases costs. 

• Their implementation does not usually map to the 

specific software sub-system, 

• It is tough to modify non-functional once you pass 

the architecture phase. 

 

1.8.4 KEY LEARNING 
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The character of the time period, the length of road, the 

weather, the bus speed and the rate of road usage are 

adopted as input vectors in Support Vector Machine. 

2. PROBLEM IDENTIFICATION AND 

OBJECTIVES 

2.1 EXISTING APPROACH 

 

➢ This task performs on network layers. This study aids 

the readers in knowing the protocols related to the 

DL-enhanced in wireless network. 

 

➢ Drawbacks 

Raw data is elaborated. So , it takes more time for 

implementation 

2.2 PROPOSED SYSTEM 

• To cope up this problem, this paper elaborates and 

tests various approaches of machine learning for 

AD diagnosis. Using oasis longitudinal MRI data, 

this study train various models of machine 

learning to detect patients suffering from the AD. 

Along with the machine learning, this letter 

addressed the deep learning comprehensive 

overview. With various learning approaches such 

like binary classifier named logistic regression 

(LR), support vector machine (SVM), hierarchical 

decision tree (DT), ensemble random forest (RF), 

and boosting adaboost, experimental result is 

analyzed in terms of accuracy, recall, and AUC 

(Area Under Curve). 

 

2.2.1   ADVANTAGES 

• Where feasible, networks of 

specialist diagnostic centres should be 

established to confirm early 

stage dementia diagnoses and formulate care 

management plans. 

2.3 SOFTWARE AND HARDWARE REQUIREMENTS 

2.3.1 SOFTWARE REQUIREMENTS 

The functional requirements or the overall description 

documents include the product perspective and features, 

operating system and operating environment, graphics 

requirements, design constraints and user documentation. 

 

The appropriation of requirements and implementation 

constraints gives the general overview of the project in 

regards to what the areas of strength and deficit are and 

how to tackle them. 

 

• Python idel 3.7 version   (or) 

• Anaconda 3.7   ( or) 

• Jupiter   (or) 

• Google colab 

 

2.3.2 HARDWARE REQUIREMENTS 

Minimum hardware requirements are very dependent on the 

particular software being developed by a given a thought 

Python / Canopy / VS Code user. Applications that need to 

store large arrays/objects in memory will require more 

RAM, whereas applications that need to perform numerous 

calculations or tasks more quickly will require a 

faster processor. 

• Operating system  : windows, linux 

• Processor  : minimum intel i3 

• Ram   :  minimum 4 gb 

• Hard disk   : minimum 250gb 

 

2.4 ABOUT DATASET 

Alzheimer's Disease prediction: 

For alzheimer’s disease prediction we take patients details. 

This dataset is downloaded from kaggle datasets. 

For this prediction we uses oasis longitudinal dataset. This 

dataset consists of fifteen columns and 373 records. Out of 

fifteen columns, fourteen are features and one column 

represents label. Labels are classified into three categories, 

named are Nondemented, Demented, and Converted. 

2.5 ALGORITHMS  

Random Forest works in two-phase first is to create the 

random forest by combining N decision tree, and second is 

to make predictions for each tree created in the first phase. 

The Working process can be explained in the below steps 

and diagram: 

Step-1: Select random K data points from the training set. 

Step-2: Build the decision trees associated with the selected 

data points (Subsets). 

Step-3: Choose the number N for decision trees that you 

want to build. 

Step-4: Repeat Step 1 & 2. 

Step-5: For new data points, find the predictions of each 

decision tree, and assign the new data points to the category 

that wins the majority votes. 
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• Logistic Regression, Support Vector Machine, 

Decision Tree, Random Forest,  Ada boost 

 

 

3. IMPLEMENTATION 

3.1 FLOW CHART: 

 

4. RESULTS AND DISCUSSIONS 

 

 

Importing the required package and dataset which is 

available in kaggle site for alzheimer disease using ML 

Filling Nan values with mean of other values in dataset 

Visualization of outcomes of based Gender  

 

 

 

 

Visualizing the Outcome based on other columns data 
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Dataset Main.csv has been modified dataset from previous 

one, where groups label was replaced from Dementia, non-

dementia and converted to 0,1,2. 

 

 

Data has been split into training and testing and 

preprocessed for modelling. 

Deploying the ML 

 

 

 

 

 

Model Comparsion 
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From the above comparison we can see RF giving better 

accurate comparision with other , So we are going to use 

RF for predicting the user input in flask framework. 

 

Localhost 

 

▪ Give next and enter the values on second and third 

page  

▪ In third one after click next output will be displayed 

▪ After entering the input we will get the status of patient  

 

5. CONCLUSION 

The paper presents the comprehensive overview of AD and 

how various learning approaches can analyze them. With 

the advancement in computational technology, data is 

enhancing day by day. It becomes difficult to handle this 

bulk of data. Machines as well as deep learning models 

explained in this study are the tools to tackle and analyze 

this bulky data. These learning models are able to analyze 

the data and can further classify or predict the result. 

Different learning model’s analysis through experimental 

work are also shown in this article. The potential in terms 

of accuracy, recall, AUC, and time requirement to execute 

is analyzed efficiently in tabular as well as graphical form. 

With the comparative study of five ML models on 

oasis_longitudinal datasets, this paper concludes:  

• Random Forest and AdaBoost achieves high accuracy as 

compared with others. This is because AdaBoost has the 

capability to turn weak classifier to strong one. Random 

Forest strength to overcome the overfitting problem, makes 

it better than the others.  

• Random Forest gets high recall or true positive rate due to 

reduction of overfitting problem.  

• AUC is a performance measure parameter, which is high 

with Random Forest. 

 • Along with good performance, Random Forest classifier 

takes more time to execute. This classifier training speed is 

low as compared to others 

FUTURE WORK  

Along with the overview of machine and deep learning 

models, this research gives data pre-processing details. This 

is performed by gathering information by surveying various 

papers. In the coming time, this research can be very 
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fruitful and utilized in applying learning models in different 

areas like health, agriculture, banking, etc. For analyzing 

the data, these learning models are great achievements for 

the scientists involved in both academic and industry. This 

article is useful for the researchers who are working in this 

direction and further can come up with more yielding 

outcomes. 
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