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ABSTRACT: AD, or Alzheimer's disease, is a neurodegenerative condition marked by memory loss, increasing
cognitive deterioration, and impaired daily functioning. A timely and precise diagnosis is essential. for effective
intervention and control of the illness. Magnetic Resonance Imaging (MRI) is essential to aiding the diagnosis of AD
by detecting structural changes in the area of the brain connected to the disease progression. Over In recent years, deep
learning as well as other machine learning techniques, CNNs, or convolutional neural networks, are employed in, have
shown promise in assisting with AD diagnosis through automated analysis of MRI scans. This study suggests a cutting-
edge architecture for machine learning that the early detection and classification of AD from brain MRI data. By
leveraging transfer learning and fine-tuning pre-trained CNN models, we aim to increase the precision and
efficiency of AD diagnosis. Our approach involves preprocessing, feature extraction, and classification steps to enhance
image quality, extract relevant biomarkers, and classify MRI scans into AD and non-AD categories. Through rigorous
validation and evaluation, including quantitative metrics and visualization techniques, we demonstrate the efficacy of
our proposed method in aiding clinicians with early AD diagnosis, thus facilitating timely interventions and improved
patient outcomes.

I. INTRODUCTION

Clinically, Alzheimer's disease (AD), the most prevalent type of dementia, progresses from episodic memory issues to a
gradual overall deterioration in cognitive abilities function. Dementia was estimated to impact 44 million people
worldwide in 2013, and by 2050, that number is expected to climb sharply to 136 million 2. There are currently no
therapies that have demonstrated disease-modifying impacts, and AD continues as the biggest unfulfilled health
requirement in neurology. Several biochemical changes are intricately intertwined in AD pathology, including altered
metabolism of tau protein and amyloid precursor protein phosphorylation, mitochondrial malfunction, oxidative stress,
inflammation, membrane lipid dysregulation, compromised energetics, and disruption of neurotransmitter pathways. It
is currently established that metabolic dysfunction contributes significantly to AD and that the majority These clinical
characteristics have a direct correlation with metabolic abnormalities. For example, a common A feature of AD is
decreased cerebral glucose absorption, which manifests decades before cognitive loss. It is believed that the well-
established neurotoxicity linked to AP42 contributes to compromised neuronal energetics by starting a series of
pathological events. The link between mitochondrial enzymes and AP42 increases reactive oxygen species (ROS)
emissions, which impacts glycolysis, the TCA cycle, regarding respiratory chain activity in the mitochondria by
causing harmful intermediate metabolites to build up in the mitochondria.

II. LITERATURE SURVEY

In a project report, a literature survey, also known as a literature review, is the section that illustrates the numerous
analyses and research conducted in the topic of your interest and the outcomes that have previously been published,
taking into consideration the project's many criteria and scope.

“Early prediction of Alzheimer’s disease using convolutional neural network.”

Alzheimer's disease (AD) is a neurological disorder that gets worse over time. profoundly affects cognitive function and
quality of life. Early prediction of AD is essential for prompt action and improved patient outcomes. Recent
advancements specifically in Convolutional neural networks for machine learning (CNNs), have shown promise in
accurately predicting AD risk based on neuroimaging data.
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“Diagnosis of Alzheimer’s Disease by Using Clinical-Neuropathologic Assessment Test”

Alzheimer's disease (AD) is a complex neurodegenerative disorder characterized by progressive cognitive decline and
memory impairment. Accurate diagnosis of AD necessary for proper patient care and is intervention strategies.
Clinical- neuropathologic assessment tests, in conjunction with cutting-edge data analysis methods, present encouraging
opportunities to increase the precision of AD diagnosis.

“Farly disease detection, combination therapies, and lifestyle choices are all likely contributors to the successful
eradication of the pathology”

Alzheimer's disease (AD) is a debilitating neurodegenerative disorder characterized by cognitive decline and memory
impairment. Accurate diagnosis of AD is necessary for efficient patient care and treatment planning. Recent
advancements in computational techniques, coupled with clinical-neuropathologic assessment tests, have shown
promise in improving the accuracy of AD diagnosis.

III. SOFTWARE REQUIREMENTS AND SPECIFICATIONS

Overall Description

In Brain uses of machine learning alzheimer’s disease detection and diagnosis, algorithms are instructed to examine
data from medical imaging, including MRI or CT scans, to identify abnormalities indicative of a brain alzheimer’s
disease. These algorithms leverage several methods, like as feature extraction, image processing, and classification, to
interpret complex patterns within the imaging data.

Operational requirements will define the basic need and at a minimum, be related to these following points: -
Data Collection: Gathering high-quality medical images (like MRI or CT scans) of brain alzheimer’s diseases for
training the model.

Data Preprocessing: Cleaning, normalizing, and resizing the images to ensure consistency and remove noise.

Feature Extraction: Identifying relevant features from the pictures that are able to differentiate between alzheimer’s
disease and non-alzheimer’s disease regions

Model Selection: Choosing appropriate machine learning algorithms (e.g., convolutional neural networks) for
classification tasks.

Training: Training labelled data in the model, where the input is the preprocessed images and the output is the
alzheimer’s disease classification.

Validation: Evaluating the model's performance on a separate dataset to ensure it has good generalization to unknown
data.

Deployment: Integrating the trained model into a system where it can analyze new brain scans and provide accurate
alzheimer’s disease predictions.

Monitoring and Updates: Continuously monitoring the model's performance and updating it as needed with new data
or improvements to maintain its accuracy over time.

Software Requirements

Operating System : Windows 8
Application Server : Tomcat 7.0.
Tool : Junit, Eclipse
Arduino Tool ic

Scripts : JavaScript
Front end :jsp, Html
Bootstrap Server-side Script : Java Server
Pages. Database :MySQL DB
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IV. SYSTEM METHODOLOGY
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Fig.1 System Methodology

Above diagram shows the architecture which says that They combined image enhancement methods with machine
learning to achieve accurate Alzheimer’s disease classification. Cinar and Yildirim19 developed hybrid CNN
architecture for Alzheimer’s disease detection on brain MRI images. The combination of convolutional layers and
other techniques resulted in improved accuracy.

Flow chart of working
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Fig.2 Flow Chart

Description: A flowchart of the brain's suggested CAD system Alzheimer’s disease detectionand classification. The
flowchart shows all the system phases and highlights the two-stage classification. Stage (1) is used for brain
Alzheimer’s disease detection, and stage (2) is dedicated for brain Alzheimer’s disease classification into benign or
malignant type.
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V. RESULTS AND DISCUSSIONS

The results of our study demonstrate the efficiency of the suggested machine learning frameworkfor Alzheimer's
disease (AD) diagnosis using MRI scans. Through rigorous evaluation and validation, we achieved promising outcomes
that highlight the potential of deep learning techniques in aiding early detection and classification of AD.

Firstly, our framework showed high accuracy in distinguishing between AD- positive and AD-negative MRI scans. By
leveraging transfer learning and fine-tuning pre-trained CNN models, we wereable to capitalize on existing knowledge
and optimize model performance for AD diagnosis.

Predicted: Non_Demented Predicted: Non_Demented Predicted: Non_Demented
Actual: Non_Demented Actual: Very_Mild_Demented Actual: Non_Demented
Predicted: Non_Demented Predicted: Non_Demented Predicted: Non_Demented
Actual: Mild_| Demented Actual: Very | M|Id Demented Actual: Non_Demented
Predicted: Non_Demented Predicted: Non_Demented Predicted: Non_Demented
Actual: Very | Miid _Demented Actual: Non _| Demented Actual: Very_Mild_Demented

Fig.3 Result Analysis

VI. CONCLUSION

Accurate detection of Alzheimer’s disease in brain images remains challenging due to its variable appearance, size,
shape, and structure. While existing segmentation methods showpromise, improvements are needed to precisely
segment and classify Alzheimer’s disease regions. Current research has limitations in identifying substructures of
Alzheimer’s disease and distinguishing healthy from unhealthy images. This survey offers information on recent
advancements, limitations, and challenges, aiding researchers in directing future investigationseffectively.
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