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Abstract: Alzheimer's disease (AD) is a prevalent neurodegenerative disorder that affects millions 

worldwide. Early and accurate detection of AD is crucial for effective intervention and treatment. This 

paper presents a novel deep learning-based approach for AD detection using three-dimensional magnetic 

resonance imaging (3D MRI) images. The proposed method combines the power of deep convolutional 

neural networks (CNNs) with the spatial information encoded in 3D MRI scans to achieve high accuracy in 

AD classification. 

The approach involves training a deep learning architecture on a large dataset comprising both healthy 

individuals and AD patients. The model learns discriminative features from the 3D MRI scans to effectively 

distinguish between AD and non-AD cases. Evaluation on an independent test set demonstrates the 

effectiveness of the proposed method, with exceptional performance metrics such as accuracy, sensitivity, 

specificity, and area under the receiver operating characteristic curve (AUC). 

The integration of deep learning techniques with 3D MRI scans offers several advantages. The utilization of 

CNNs enables automatic feature extraction from the scans, capturing complex spatial patterns indicative of 

AD. The 3D nature of the MRI data allows the model to leverage volumetric information, providing a more 

comprehensive representation of the brain's structural changes in AD. 

The results highlight the potential of the proposed method for accurate AD detection. By enabling 

automated diagnosis, the approach can assist healthcare professionals in early detection, leading to timely 

interventions and improved patient outcomes. Furthermore, the robust framework established by this 

method paves the way for future research on large-scale AD screening and monitoring, facilitating 

population-level studies. 

In conclusion, this paper presents a deep learning-based approach for AD detection using 3D MRI images. 

The method's integration of CNNs and 3D MRI data showcases its effectiveness in accurately identifying 

AD cases. The findings contribute to the advancement of AD research and provide a promising avenue for 

developing computer-aided diagnostic tools to aid in the early diagnosis and management of this 

debilitating disease. 
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