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Abstract : Alzheimer's disease (AD) continues to be a serious issue for public health. Most victims of this neurodegenerative illness are 

elderly. Its symptoms include memory loss that is followed over time by difficulties expressing oneself and a variety of disabilities. 

Consequently, early AD detection is become a field of active research in the last few years. In this work, we suggest a deep learning 

strategy for identify AD (i.e., Sort brain pictures into normal brain and AD brain). There are two primary steps in the suggested 

procedure. The initial One area of interest is stage. extraction, which involves dividing the image into discrete blocks and extracting only 

the area of the brain that houses the hippocampal tissue. Images are classified in the second stage using two deep based methods, 

specifically Transfer Learning and Neural Network Convolutional (CNN). On the one hand, CNN makes it possible to identify features 

from brain scans and categorizes them as either AD or normal brain. Conversely, though, transfer learning involves classifying the 

images using characteristics derived from the Alexnet architecture. Using the Oasis dataset (Open Access Series of Imaging Studies), 

we evaluated the suggested methodology. As stated by the results, the classification rate of images using Transfer Learning, which was 

higher than CNN's classification. 
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I. INTRODUCTION 

 (AD), or Alzheimer's disease, is a neurological disorder marked by the eventual death of nerve cells in the brain. The illness makes it 

harder for the patient to use their cognitive abilities, especially for making decisions and carrying out daily tasks. Usually, Alzheimer's 

progresses gradually. Memory loss or aging may be the cause of the initial symptoms. As a result, improving one's quality of life will 

depend on making an accurate assessment. Currently, there isn't therapy or treatment for the illness; the only thing that can be done is to 

adhere to specific guidelines in the hopes of slowing its progression. It is obvious why it is crucial to create innovative ideas to support 

the battle against Alzheimer's from an ethical standpoint as well as given the continuous rise in Alzheimer's cases worldwide The creation 

of profound understanding strategies the identification of Alzheimer's is a worthwhile social endeavor that will profoundly affect 

individuals' lives, families, and communities worldwide. Alzheimer's disease is an illness of the nervous mechanism that gradually 

degrades and results in memory loss and cognitive decline. It also places a great deal of financial and emotional burden on the healthcare 

system and those who tend to a loved one. We can revolutionize Alzheimer's early diagnosis and detection by applying deep learning 

II. LITERATURE SURVEY 

The processing of AD-related data, particularly MRI scans, is the primary focus of this paper's investigation into using deep learning 

(DL) as well as machine intelligence (ML) approaches in AD research. Among the many instruments and datasets utilized in AD research 

are neuroimaging file formats such as NIfTI and NiBabel. While brain MRI pictures are accessible for the aim of study via the Open 

Access Series of Imaging Studies (OASIS) dataset, [1] the Uniform Dataset (UDS) aggregates information from Alzheimer's Disease 

Centers backed by the National Institute on Aging. The significance of image analysis, neuroimaging, and biomarkers in AD research is 

emphasized by research, which also highlights the vital role that MRI scans and machine learning techniques play in the early detection of 

AD. The conclusion emphasizes how ML and DL techniques are receiving more and more attention in AD studies and highlighting In 

order to diagnose Alzheimer's disease (AD), this study investigates the examination of brain tissue and cerebral spinal fluid (CSF) 

characteristics. It contains an overview of the abstract that concentrates on Alzheimer's disease, as well as details on the writers and the 

organizations to which they are affiliated. In the study, [2] MRI images are segmented into three 
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categories using VBM-CAT12: CSF, White In order to diagnose Alzheimer's disease (AD), this study investigates the examination of brain 

tissue and cerebral spinal fluid (CSF) characteristics. It contains an overview of the abstract that concentrates on Alzheimer's disease, as well 

as details on the writers and the organizations to which they are affiliated. This study uses MRI pictures that are segmented into three categories 

using VBM-CAT12: CSF, White Matter (WM), and Grey Matter (GM). To incorporate textural statistical information and volumetric 

characteristics from MRI images for classification, a Neural Network Backpropagation module Grey Matter (GM) and database Matter (WM). 

For categorization, volumetric parameters and texture statistical data from MRI images are combined using a Neural Network 

Backpropagation module. By comparing the volume ratios of CSF and brain tissue in AD and CN brains, the research explains differences. 

The idea that AD patients have a smaller volume ratio of brain tissue than healthy individuals is supported by the experimental data. Utilizing 

the ADNI database This paper looks at methods for analyzing medical images for Alzheimer's disease detection. It examines intelligent tools 

and segmentation methods in detail, emphasizing the significance of precise segmentation in identifying brain disorders. A wide range of 

segmentation tactics are explored in detail, illustrating the diversity of approaches used in this subject. These strategies include CNN-based 

techniques, U- Net, [3]level set, and watershed transformation. Additionally, by incorporating segmentation techniques like Dynamic Particle 

Swarm Optimization (DPSO) and noise reduction mechanisms, new approaches to picture analysis are offered. The study looks into 

segmentation strategies, AI algorithms, and datasets utilized in this sector, along with MRI processing and AI techniques for early Alzheimer's 

detection. The session also emphasizes the development of AI applications in medicine by discussing Transformer techniques for semantic 

segmentation and continuous learning algorithms. 

 

III PROPOSED WORK 

A “Proposed Work” for Alzheimer's disease (AD) diagnosis employing cutting-edge deep learning algorithms is described in the "Proposed 

Work" section. The research focuses on a number of significant innovations, such as the use of deep learning to extract regions of interest 

(ROI) from brain scans, notably isolating the hippocampus, and categorize brain scans into normal or AD- indicative categories. The capacity 

of Convolutional Neural Networks (CNNs) to recognize intricate patterns in picture data will be utilized for classification purposes. Improved 

classification performance may be achieved by the use of pre-trained models such as AlexNet in a Transfer Learning technique. The OASIS 

dataset will be used to evaluate the methods and see how well the algorithm classifies brain pictures. The research intends to enhance the CNN 

model's capacity to identify Alzheimer's disease by combining Transfer Learning with pre-trained models, providing a reliable method for 

prompt and precise diagnosis. 

 

              IV METHODOLOGY 

The chapter on methodology functions as a comprehensive manual that delineates the methodical technique employed to accomplish the 

project's goals. The concept, development, and implementation of the suggested system for identifying and handling deep learning advances 

for Alzheimer’s Brain disease detection are covered in great depth in this chapter 

Gathering of Data: The publically accessible databases ADNI and OASIS will be the source of brain imaging data, with pictures classified in 

light of the stage of AD (e.g., cognitively normal, moderate cognitive impairment, AD).  

Preprocessing of Data: To improve dataset variety and avoid overfitting, images will be shrunk to standard dimensions (e.g., 224x224 pixels 

for 2D CNNs), standardized to a common scale, and supplemented using methods including rotation, flipping, scaling, and translation. 

Training (70%), validation (20%), and test (10%) sets will be created from 

 
4.1 Brain Images After Preprocessing 

Fig 1 Brain Image After Preprocessing 
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4.2 Model Choice: Data and computing resources will be used to determine whether deep learning architectures are appropriate.3D CNNs for 

volumetric data, 2D CNNs for 2D slices of brain imaging, and pre-trained models like VGG16, ResNet, and DenseNet for transfer learning 

are among the available options. 

4.3 Training Models: The model will be trained on the training dataset, and hyperparameters such as learning rate, batch size, and number 

of epochs will be defined. Metrics like accuracy and loss will be used to track the training, and early stopping strategies will be used to avoid 

overfitting. Model checkpoints will be preserved to make sure that disruptions don't erase progress. 

4.4 Assesment of the Model: AUC-ROC, accuracy, precision, recall, F1-score, and other performance measures will be used toevaluate the 

trained model on the validation set in order to adjust hyperparameters. 

4.5 Examining the ModelsIn order to evaluate the final model's performance on unknown data, it will be tested on the test set. Aconfusion 

matrix will be employed to thoroughly analyze mistakes and analyze errors. 

4.6 Implementation of the Model: The trained model will be deployed with optimal performance, maybe utilizing model quantization to 

minimize size and accelerate inference. To preprocess fresh photos, input them into the model, and analyze the result, an inference pipeline 

will be constructed. It will be possible for users to upload brain scans and get diagnostic information through an easy-to-use online interface. 

 

The Alzheimer's disease (AD) detection project's approach consists of a few crucial components. First, information on brain imaging is 

gathered from publically accessible sources like OASIS and ADNI, making sure that each picture is labeled with the appropriate phase of AD. 

Resizing photos to standard sizes, standardizing pixel values, using data augmentation techniques to increase the variety of the dataset, and 

dividing it into training, validation, and test sets are all examples of data preparation. Considering the kind of data, appropriate deep learning 

architectures are chosen, such as 2D CNNs for 2D slices and 3D CNNs for volumetric scans. Transfer learning is accomplished by using pre-

trained models like VGG16, ResNet, and DenseNet. After testing Ultimately, the deployment phase concentrates on making the model as 

useful as possible, including methods like model quantization to increase effectiveness. In addition to a user-friendly online interface that 

makes picture uploading and result interpretation simple, an inference pipeline is designed to handle fresh image inputs and provide diagnostic 

findings. With the goal of improving AD detection skills, this methodological framework offers a reliable and workable alternative for an 

accurate and timely diagnosis.. 
 

 

Fig 2 Overview of the Proposed System 

 
 

This Module is Alzheimer;s Disease Detection, as it uses Comprehensive input to generate various Stages of Alzheimer’s DiseaseDetection 

and visually appealing early detection of Alzheimer’s with various Stages of Alzheimer’s (mild,moderate, demented,non-demented) 
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V Convolutional Neural Architecture (CNN Model) 

 
Compared to ordinary neural networks, convolutional neural networks have a distinct architecture.An input is transformed by Regular Neural 

Networks by passing it through several hidden layers. Each layer is composed of a collection of neurons, and every layer is completely linked 

to every other layer's neuron.prior to. The output layer, the final fully linked layer, is where the predictions are represented.On Conversely, 

convolutional neural nets are unique. Initially, the layers are arranged according to three dimensions: depth, breadth, and height. Furthermore, 

only a tiny portion of the neurons in the following layer are connected to the neurons in the layer above. The result will finally be condensed 

into a single vector of probability scores, arranged along the dimension of depth 

 

         5.1 Conversely, convolutional neural nets  

 Convolutional 

 ReLU Layer 

 Pooling o Fully Connected Layer 

 

Formula As Follows: 

 

(u     v      x)( ) =t v t dt) ( ) 

1. u v = v u 

 

2. u (v h) = (u v) h 

 

3. a u v() = (au) v 

 

4. u (v + =h)(u v) + (u h) 

 
b. ReLU Layer 

 

1. f ( x ) = max ( 0,x ) 

 

2. f x( ) = tanh x( ) 

 

 

VI RESULT ANALYSIS 

 
The below figure 2 shows the all the ML model that have been compared to different Model with Dense Net 121 and CNN to find which 

model is used more accurate to perform our predictions. The figure below illustrates the visual representation of the table mentioned above 

and with Accuracy Graph. 
 

Fig 3 Accuracy Graph 
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Model Accuacy Precision Recall F1-Score AUC 

CNN 0.92 0.90 0.93 08.9 0.94 

DenseNet-121 0.81 0.87 0.91 0.91 0.96 

 

Table 1 : Comparision of Models 

 
 

Fig 6 Home page Fig 7 Result With Moderate Demented Stage 

 
 

 

Fig 8 Result With Mild Demented Stage Fig 9 Result With Non Demented Stage 

 

           VII CONCLUSION 

 
In summary, Alzheimer's disease (AD) poses a significant risk to public health, especially as the world's population ages. Improving patient 

outcomes and quality of life requires early identification. This work suggests a deep learning-based way that employs convolutional neural 

networks (CNN) and transfer learning to categorize brain pictures into normal or AD-affected groups. The method attains a high degree of 

classification accuracy. by concentrating on the hippocampus region and utilizing methods such as CNN and Transfer Learning from the 

AlexNet architecture. Of these, Transfer Learning demonstrates superior results. The study shows how the suggested method able can be 

applied to diagnose AD by using the Oasis dataset to validate it Considering everything, this approach emphasizes how crucial it is to combine 

cutting-edge imaging methods with deep learning models to improve early diagnosis and intervention options for Alzheimer’s Disease 
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