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Abstract— Early detection of Alzheimer's disease is essential for 

effective treatment. Four studies using machine learning to detect 

early Alzheimer's disease show key findings. Early studies suggest 

that integrating neuropsychological and cognitive data may improve 

diagnosis. The second study uses machine learning algorithms to 

interpret neuroimaging data. The goal here is to detect the onset of 

symptoms. The third study uses machine learning models to uncover 

risk factors for Alzheimer's disease. They emphasize the importance 

of complete data for predictive accuracy. The fourth study presents a 

new algorithm. The soft voting classifier algorithm works based on 

the averaging mechanism to improve the recognition accuracy. These 

studies show how machine learning can improve Alzheimer's disease 

diagnosis methods. Combine everything from cognitive assessments 

to multimodal data to improve clinical outcomes. This leads to better 

care for people with dementia. 

 

I. INTRODUCTION 

The introduction of four research papers together offers a 
comprehensive overview of Alzheimer's disease. They also 
reveal the role of machine learning in its early detection. 
Alzheimer's disease is a progressive neurological disorder 
with symptoms such as memory loss. As no practical treatment 
is currently available, the emphasis is on early detection. 

These introductions outline the barriers to early detection of 
Alzheimer's disease. Machine learning appears to be a 
potential solution. This branch of artificial intelligence has the 
potential for managing complex datasets. It is clear that we can 
diagnose Alzheimer's disease on the basis of various clinical 
tests. These include physical neurological psychological tests. 

Machine learning algorithms excel in these introductions. The 
voting classifier algorithm is an example. Their potential for 
early detection of Alzheimer's disease is enormous. 

The importance of early prediction of Alzheimer's disease 
using data science techniques is highlighted. This discussion 
covers risk factors from many categories. We also see 
inclusions about cognitive activities in machine learning 
algorithms. Neuroimaging methods also make the list. 

In short, these introductions laid the groundwork for their 
respective studies. They focus on improving detection 
techniques. The need for early detection of Alzheimer's 
disease is emphasized. The potential of machine learning 
techniques is highlighted. The severity of Alzheimer's disease 
is highlighted. 

 

 

II. METHODOLOGY 

The methodological part of the three reviewed studies focused on 
the diagnosis of Alzheimer's disease. In the study "Effective Use 
of Data Science for Early Prediction of Alzheimer's Disease," 
researchers looked at several performance indicators. They 
assessed accuracy along with recall. Accuracy was also 
considered. We finally have an F1 franchise. In addition, they 
used different classification algorithms. This included logistic 
regression using other techniques such as random forest. Support 
vector machines have also been added. Decision tree 
classification was also used. 

The two-part study "Using Machine Learning to Diagnose 
Alzheimer's Disease" focused on examining neuroimaging data. 
Linear regression was used in this analysis. A random forest 
analysis was included. They also used a gradient-boosting 
algorithm. Neural network techniques were another aspect of 
their processing. Descriptive statistics played a role in the 
evaluation. 

Various techniques were involved in the classification of patients 
in the final section "Using Machine Learning to Diagnose 
Alzheimer's Disease". They applied the study of support vector 
machines. Random forest classification has found its 
applications. Gradient boosting techniques form part of the 
method. AdaBoost classifier was also involved. We covered 
some elements such as cross-validation. The focus was on how 
to select features. We also considered feature extraction. 

The common feature of this methodology was that it included a 
wide range of techniques. Data preprocessing played its role. 
Different machine-learning algorithms were used. Statistical 
analysis formed an important factor. Cross-validation was given 
sufficient weight. All these are useful in the early detection of 
Alzheimer's disease. 

Whether it's "Diagnosing Alzheimer's disease using machine 
learning" or "Effectively using data science to predict early 
Alzheimer's disease," data processing was key. Modeling 
techniques were also important. You can introduce these 
methodological elements in the "methodology" section of your 
review paper. 

Each study begins with a clear outline of its study. 

III. ALGORITHMS 

Several machine learning algorithms are used in research 

papers. These are intended to classify patients as either 

Alzheimer's disease (AD) or non-AD. Algorithms include 

support vector machines. A Method for Searching Hyperplanes 

divides data into distinct groups. There is also a gradient-boosting 

algorithm. Building predictive models improves accuracy. These 

models are composed of several weaker models such as decision 
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trees. Neural networks are part of these algorithms. It identifies 

patterns that mimic the way the human brain works. It is used in 

fields such as speech recognition. Neural networks are also used 

for image recognition. Random forest is an additional method. 

This technique identifies important features in the training data. 

Many decision trees are used to classify data. 
The Python implementation of these algorithms uses Scikit-

learn. Pandas also works with this implementation. NumPy is 
also part of this configuration. Another library used is Matplotlib. 
In this article, several criteria are used to evaluate the 
performance. These include the sensitivity feature. Accuracy was 
also an important measurement. The feature selection strategies 
included in this study were SelectKBest. Sequential forward 
selection was also a strategy used. The reverse sequential 
selection was similar. Eliminating the return feature was also 
considered in the study. PCA is one of the feature extraction 
techniques. The excellent performance of the model 
demonstrated by the SelectKBest approach is undeniable. 

IV. ANALYSIS 

Research papers are accumulating knowledge about the early 
prognosis of Alzheimer's disease. They use several analytical 
techniques. A good feature selection is necessary for an effective 
implementation of a machine learning classifier. Techniques that 
apply correlation ensure that relevant data is included. They also 
eliminate noise. 

"Effective use of data science for early prediction of Alzheimer's 
disease" uses feature selection techniques. These are filter 
methods. Wrapped method is also used. It also includes built-in 
methods. Such inclusion improves the quality of the dataset. 
Therefore, machine learning models can provide accurate 
predictions. 

This research focuses on how machine learning classifiers work. 
Logistic regression is one of them. Decision trees are something 
else. Random forest classification is also available. Support 
vector machine classifiers are similar. Models are checked. The 
criterion used is accuracy. Accuracy is also important. The 
reminder is not deleted either. The same goes for Formula 1 
scores. 

Cross-validation methods confirm the reliability of the model. 
These should have a strong position in the early prediction of 
Alzheimer's disease. The Charts subtopic shows how scatter 
charts work. These visual tools show correlations between 
different data sets. The relationship between RAVLT% amnesia 
score and Alzheimer's disease can be shown. Such graphical 
methods can help you quickly identify data patterns. 

These collective technologies advance our understanding of 

Alzheimer's disease prediction. They emphasize the importance 

of feature selection. They focus on machine learning classifiers. 

Visualization helps simplify complex data relationships. 

V. DISCUSSIONS 

Research publications provide thorough discussions of findings 

related to the diagnosis of Alzheimer's disease. They emphasize 

the need for early identification due to the progressive nature of 

the disease. The potential for early therapies is also highlighted. 

Machine learning algorithms have proven to be useful tools in 

this area. They improve the accuracy of clinical identification. 

The advantages of machine learning classifiers are contrasted 

with their disadvantages. Algorithms such as Support Vector 

Machine (SVM), Decision Tree, and Random Forest XG Boost 

are examined. The effectiveness of the voting classifier is 

evaluated using various metrics. These include the recall 

accuracy of the F1-score accuracy. Some algorithms, such as the 

Random Forest classifier, do better than others. This increases the 

predictive power. 

Studies highlight the importance of trait selection. They 

emphasize how crucial data preprocessing is in developing 

reliable machine-learning models. The performance of the 

classifier can be improved by using methods such as correlation 

analysis. Principal component analysis also plays a role. Another 

effective method is independent component analysis. 

Potential clinical applications are suggested. For example, it 

would be possible to identify high-risk individuals. Tailored 

interventions could be created for these people. This will focus 

on early detection or prevention of Alzheimer's disease. 

This use of machine learning could improve patient outcomes in 

healthcare. The interviews provide detailed insight into the 

findings. They offer a new perspective on their implications. 

They indicate directions for further research. They also suggest 

how they can be used in real-world scenarios. All of these 

elements are related to Alzheimer's disease. 

VI. CONCLUSION 

The results of this study show the importance of early diagnosis 

of Alzheimer's disease. Machine learning approaches have also 

received attention for their potential to improve accuracy. It also 

helps to identify risk factors. This result highlights the role of 

machine learning algorithms. Their role is especially important 

in the correct classification of patients. They consider multiple 

biomarkers along with neuroimaging data. 

Future research plans correspond to the gaps identified by the 

research. A good example is a limited sample size. Another is the 

need for more precise behavioral tasks with accurate biomarkers. 

More research is needed to interpret the results. Machine learning 

methods must be fine-tuned. These methods are essential for 

early diagnosis of the disease. It can also help predict disease. It 

is also important to increase not only specificity but also 

sensitivity. 

In summary, this finding supports the use of neuroimaging. It also 

supports machine learning algorithms. Both provide early 

detection of Alzheimer's disease. Our goal is simple. To improve 

patient outcomes, this can lead to improved quality of life with 

timely intervention. 
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