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Abstract:

1. Alzheimer's disease (AD) is a progressive neurodegenerative disorder characterized by cognitive decline and memory loss,
profoundly affecting individuals and healthcare systems worldwide. Early and accurate diagnosis of AD is crucial for effective
intervention and management, yet traditional diagnostic methods often fall short in terms of sensitivity and precision. This research
addresses the limitations of conventional diagnostic approaches by leveraging deep learning techniques, specifically convolutional
neural networks (CNNs), to enhance the early detection of Alzheimer's disease. This study presents a novel deep learning-based
framework designed to analyse brain imaging data for the identification of Alzheimer’s disease. The proposed system utilizes a CNN
architecture to automatically learn and extract relevant features from brain scans, aiming to improve diagnostic accuracy and facilitate
early detection. The framework involves several key stages: data collection and preprocessing, model development and training,
performance evaluation, and system integration. The dataset used in this research comprises a diverse collection of brain imaging
scans from both Alzheimer's patients and healthy controls. Advanced preprocessing techniques, including normalization and
augmentation, are applied to ensure high-quality input data for model training. The CNN model is meticulously designed and tuned
to capture intricate patterns associated with Alzheimer's pathology, with performance metrics such as accuracy, precision, recall, and
Fl-score used to evaluate its effectiveness. In summary, this research demonstrates the promise of deep learning techniques in
revolutionizing Alzheimer's disease detection, paving the way for more accurate, early, and actionable diagnoses.
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1. INTRODUCTION:

"Diagnosis of Alzheimer's Disease and Mild Cognitive Impairment Using Convolutional Neural Networks '’ introduces the
challenge of early Alzheimer’s and MCI diagnosis and explores how CNNs—specifically Alex Net, Dense Net, and a CNN1D-LSTM
model—can assist in accurate classification. The Alex Net model achieved over 98% accuracy, showing great promise in aiding early
detection.

Alzheimer's disease and mild cognitive impairment are common diseases in the elderly, affecting more than 50 million people
worldwide in 2020. Early diagnosis is crucial for managing these diseases, but their complexity poses a challenge.[8] Convolutional

neural networks have shown promise in accurate diagnosis.

1.1 Existing System:

The existing systems for Alzheimer's diagnosis rely heavily on manual analysis of MRI scans by medical professionals, often assisted
by traditional machine learning models using hand-crafted features. Alzheimer’s disease (AD) is a progressive neurodegenerative
disorder that primarily affects the elderly population, leading to cognitive decline, memory loss, and ultimately, the inability to carry
out daily activities. The implications of this research extend to both clinical practice and ongoing advancements in medical imaging
and artificial intelligence.[6] These methods tend to be time-consuming, require domain expertise, and are prone to subjectivity and
inconsistency. Previous approaches lacked automation and had limited accuracy when distinguishing between healthy, MCI, and AD

subjects.

1.1.1 Challenges:

Early Detection Difficulty:
Alzheimer’s Disease (AD) and Mild Cognitive Impairment (MCI) progress gradually, and early symptoms often overlap with

normal aging, making early-stage diagnosis challenging.

© 2025, ISJEM (All Rights Reserved) | www.isjem.com | Page 1



International Scientific Journal of Engineering and Management (ISJEM) ISSN: 2583-6129
Volume: 04 Issue: 07 | July - 2025 DOI: 10.55041/ISJEM04799
An International Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata

L. Subtle Structural Changes:

The changes in brain structure at the early stages of AD are minimal and hard to detect, even with advanced imaging techniques like
MRI.

2. Subjectivity in Traditional Diagnosis:

Diagnosis based on cognitive tests and manual examination of MRI images can be subjective, relying on the expertise and
experience of the clinician.

3. Limited Accuracy of Traditional ML Models:

Classical machine learning models require manual feature extraction and selection, which can be time-consuming and less accurate,
especially in complex, high-dimensional medical image data.

4. Data Imbalance:

Medical datasets often suffer from class imbalance (e.g., fewer AD cases compared to healthy controls), which can bias model
training.

5. Computational Complexity:

High-resolution 3D brain imaging data involves intensive computation and memory, which can make model training challenging
without adequate hardware and optimization.

6. Generalization Across Populations:

A model trained on a specific population or dataset may not perform well on others due to variations in demographic factors,

scanner types, and clinical protocols.

1.2 Proposed system:

The proposed system in the paper introduces a deep learning-based approach using CNN models—Alex Net, Dense Net, and a
CNNI1D-LSTM hybrid—for automated diagnosis of Alzheimer's and MCI from brain MRI scans. The system aims to overcome the
limitations of manual diagnosis and traditional machine learning by automatically learning relevant features and achieving high
classification accuracy. Alex Net showed the best performance with over 98% accuracy. Despite extensive research, there is currently
no cure for Alzheimer’s disease.[1] Early detection, however, can play a crucial role in managing the disease, slowing its progression,

and improving the quality of life for patients.
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Fig 1: Flowchart for CNN Implementation
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1.2.1 Advantages:

1  High Accuracy: Achieves over 98% accuracy (Alex Net), outperforming traditional methods.

2. Automated Feature Learning: CNNs automatically extract relevant features, eliminating the need for manual feature
engineering.

3. Early Diagnosis: Capable of detecting early stages like MCI, aiding in timely intervention.

4. Robustness: Works effectively across different stages of Alzheimer's.

5. Reduced Subjectivity: Minimizes human error and inconsistency in diagnosis.

2.1 Architecture:

The architecture described in the paper includes three main CNN models: Alex Net, Dense Net, and a CNN1D-LSTM hybrid
model.[4] These architectures are designed to process MRI brain images through multiple convolutional, pooling, and fully connected
layers to extract features and classify subjects into Alzheimer’s, MCI, or healthy groups. The hybrid model combines CNN’s spatial
feature learning with LSTM’s sequential processing for enhanced performance. [15]The system architecture is designed to handle the
entire pipeline of Alzheimer’s disease detection, from data acquisition to result interpretation.[25] The architecture is modular,
allowing each component to be developed, tested, and optimized independently.
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Fig 2: Data Flow Diagram
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Fig 3: System Architecture
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2.2 Algorithm:

The algorithm outlined in the paper involves preprocessing MRI brain images (resizing, normalizing), followed by feature extraction
using deep convolutional layers in CNN models.[9] The key steps include:

Image Input: MRl scans are input to the CNN models.
Feature Extraction: Convolution layers automatically extract spatial features.
Classification: Fully connected layers classify subjects into AD, MCI, or healthy.

Prediction: Output is the predicted class.
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Fig 4 : CNN Training Process

2.3 Techniques:
The paper uses various deep learning techniques to classify Alzheimer’s and MCI based on MRI images:

1. Convolutional Neural Networks (CNNs): Automatic feature extraction through convolutional layers.

2. DenseNet: A CNN with dense connections that improve feature reuse.

3. CNN1D-LSTM Hybrid: Combines CNN’s spatial feature learning with LSTM’s sequential modelling to capture temporal
dependencies.[14]

These techniques enhance the accuracy of Alzheimer's diagnosis by leveraging deep learning models tailored for medical imaging.
2.4 Tools:

The tools used in the proposed system include:

Convolutional Neural Networks (CNNs) for feature extraction.

Dense Net for efficient feature reuse in deeper networks.

LSTM (Long Short-Term Memory), combined with CNNs, for modelling temporal dependencies in the data.
MRI Images as input data for training and testing.

el

These tools are implemented using deep learning libraries like TensorFlow or Keres, which facilitate model development and
training.

2.5 Methods: The methods in the paper include:

Data Preprocessing: MRI images are resized and normalized.
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1. Model Selection: Three CNN architectures (Alex Net, Dense Net, and CNN1D-LSTM hybrid) are used for feature
extraction.

2. Training: The models are trained using labelled datasets, optimizing with backpropagation.

3. Classification: Models classify subjects into Alzheimer’s, MCI, or healthy categories based on learned features.

I1I. METHODOLOGY
3.1 Input:

In our proposed project that we are giving MRI images of head of the patients as input.. These images are pre-processed by resizing
and normalizing their pixel values to standardize the data for the deep learning models (Alex Net, Dense Net, and CNN1D-LSTM).[21]
The system then uses these processed images to extract features and classify subjects into Alzheimer’s disease, Mild Cognitive
Impairment, or healthy categories. [2]The methodology chapter is critical as it outlines the detailed process followed to develop the
Alzheimer's disease detection system using deep learning, specifically leveraging Convolutional Neural Networks (CNNs). This
section provides a comprehensive overview of the proposed system, including its architecture, the rationale behind the chosen
methods, and the specific steps involved in the implementation.

Fig 1: Fig 2:

Fig 3:

3.2 Method of Process:

Data Acquisition
MRI images of brain scans are collected, usually from public medical datasets like ADNI.
Preprocessing
Images are resized, normalized, and sometimes converted to grayscale.
Noise reduction and skull-stripping may also be applied.
Model Building
Deep learning models like Alex Net, Dense Net, or a CNN-LSTM hybrid are used.
Convolutional layers extract spatial features from the brain scans.
Training the Model
The model is trained using labelled data (e.g., Alzheimer’s, MCI, Healthy).
Optimizers like Adam and loss functions like categorical cross-entropy are used.
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5. Evaluation
o Accuracy, precision, recall, and confusion matrix are used to assess model performance.
6. Prediction

o) The trained model is used to classify new MRI scans into categories.

3.3 Output:

The output of the system is a predicted classification label for each MRI brain scan. It categorizes the subject into one of the
following classes:

. Alzheimer’s Disease (AD)
. Mild Cognitive Impairment (MCI)
. Healthy (Control Group)

In the referenced study, Alex Net achieved over 98% accuracy, making it the most effective model among those teste

Figure:1
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IV. RESULTS:

The study achieved highly accurate classification of MRI brain scans using CNNs. Among the tested models, Alex Net performed
best, with an accuracy exceeding 98% in distinguishing between Healthy, MCI, and AD patients. Dense Net and CNN1D-LSTM
also showed strong performance but slightly lower than Alex Net. [16] This section provides an extensive analysis of the results
obtained from the convolutional neural network (CNN) model built for Alzheimer's disease detection. The model was trained on a
dataset of MRI images classified into four categories: Non-Demented, Very Mild Demented, Mild Demented, and Moderate
Demented. The outcomes are discussed through various metrics, including model accuracy, loss, confusion matrix, and a detailed
examination of the model's ability to classify different stages of cognitive decline.[23] These results demonstrate that deep learning,

especially CNNs, can be a powerful tool in aiding early and reliable Alzheimer’s diagnosis.
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Figure:1
V. DISCUSSIONS:

The discussion in the paper highlights how CNN-based models—especially Alex Net—are highly effective for early and accurate
diagnosis of Alzheimer’s and MCI.[11] It emphasizes the clinical importance of such models for reducing diagnostic subjectivity
and improving decision-making. The authors also discuss the potential for future enhancement using more diverse datasets and
hybrid models.

VI. CONCLUSION:

The final chapter provides a comprehensive summary of the project's achievements, highlights the challenges faced, discusses
limitations, and outlines potential future directions. This review encapsulates the project's significance and sets the stage for further
research and development. The project aimed at developing an advanced deep learning-based system for the early detection of

Alzheimer's Disease (AD) using Convolutional Neural Networks (CNNs) has met its core objectives effectively.
VII. FUTURE SCOPE:

Future work can explore larger and more diverse datasets, multimodal imaging (like combining MRI with PET scans), and advanced
models like transformers or attention-based CNNs. These advancements can enhance early detection, generalizability, and clinical
acceptance. Future research should focus on expanding the dataset to include a more diverse range of MRI scans from different age
groups, ethnicities, and clinical conditions.[24] This expansion will enhance the model's ability to generalize and improve its
diagnostic accuracy across varied patient populations.
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