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ABSTRACT 

The public health threat of Alzheimer's 

disease (AD) is now widely accepted. 

When using machine learning techniques 

and MRI scanning to detect Alzheimer's 

disease, the hippocampi are readily 

accessible and one among the most 

afflicted brain regions. AD classification 

by machine learning algorithms using 

complete MRI slices was unsatisfactory. 

This article describes how to choose MRI 

slices using hippocampus landmarks. This 

research aims to find the best accurate AD 

categorization MRI pictures. Next, 

utilizing Resnet50 or LeNet using various 

classifiers with the open-source and free 

ADNI dataset, the three views and 

categories were valued. The models used 

4,500 Neuroimaging slices from three 

perspectives and categories for training. 

We found that AD classification was better 

with MRI scan segments than whole slices. 

The coronal view showed our method's 

machine learning accuracy enhancement 

most clearly. This strategy greatly 

enhanced machine learning accuracy. The 

findings from a rotational perspective 

matched what clinicians use to identify 

AD. Additionally, LeNet models may 

classify AD effectively. 

INTRODUCTION: 

Overcoming Alzheimer's disease (AD) is a 

key public health priority. Jerry Chun-Wei 

Lin, the assistant editor, reviewed and 

approved the text. By 2050, 131.5 million 

individuals may have AD. AD, a 

neurodegenerative illness that affects 

cognition, is more frequent in those over 

65. Alzheimer's disease has no cure, 

however therapies and drugs may reduce 

symptoms and halt progression. Visit 

61688. The current Microsoft Enterprise 
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4.0 Licence covers this work. Vol. 11, 

2023, 

https://creativecommons.org/licenses/by/4.

0/ has more information. Multiple studies 

suggest early detection may improve 

Alzheimer's disease (AD) management. 

AD detection using CNN Using Tailored 

Slices by Features on Hippocampus by Y. 

Pusparani et al. Researching degenerating 

brain areas before the illness advances is 

essential for identification. The 

hippocampus may be used as a 

biochemical biomarker for Alzheimer's 

disease in many simple ways. Memory 

impairment, cholinergic circuit 

degeneration, and less cerebral cortex 

volume change are linked. MRIs also 

indicate a significant decline in 

hippocampal volume, a hallmark of 

dementia and a frequent diagnostic 

technique. The quick imaging technique of 

MRI (magnetic resonance imaging) makes 

it a great tool for detecting and assessing 

brain structural changes. In particular, NC, 

MCI, and AD employ magnetic resonance 

imaging biomarkers. MRI scans may 

demonstrate modest changes in disease 

development in early Alzheimer's disease. 

These irregularities may be clarified by 

categorizing the illness into three groups. 

Recent machine learning algorithms can 

identify dementia using MRI pictures. 

Machine learning's ability to categorize 

complicated MRI signals may improve 

diagnosis [12]. Example: Kazemi and 

Houghten [13] categorized AD kinds using 

machine learning algorithms. Previous 

studies have shown that automated cancer 

detection is equally effective as human 

inspectors. Therefore, machine learning 

can save time and operate efficiently with 

enormous data sets every day. Manual AD 

diagnosis may need more MRI 

interpretation time, which may 

compromise outcomes. Due to these 

benefits, machine learning is replacing 

medical image categorization 

professionals. AD classification tasks 

begin with binary categorization of two 

groups. AD, MCI, and NC may be 

compared. One study classified AD into 

three types using multiclass classification. 

The research by Kazemi and Houghten 

also identified three types of Alzheimer's 

disease: MCI, NC, and plain AD. 

Multiclass classification, which employs 

more than two categories, may 

differentiate the three AD outcomes better 

than binary classification. Multiple class 

classification may improve clinical 

judgments on AD development by 

identifying the illness based on each 
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category's findings. Numerous research 

have suggested ways to enhance MRI-

based machine learning for AD diagnosis. 

Similar methods include area-specific 

segmentation, AdaBoost-based 

categorization, and slice-based MRI image 

quality and noise reduction. MRIs 

typically include 100–250 slices. Lopez et 

al. observed that employing multiple slices 

boosts the precision of classification over 

using all slices immediately. Although AD 

classification has improved, no specifics 

are offered on how they chose MRI slices 

from three orientations and three groups. 

For the coronal scan, Kang et al. chose 11 

slices with the greatest classification 

accuracy from 1-145. Therefore, 

knowledge on using MRI (magnetic 

resonance imaging) to detect the initial 

phases of dementia in the brain by 

selecting several slices is limited. 

Choosing hippocampal slices from MRI 

scans, a biomarker that supports early 

Alzheimer's disease detection, takes 

medical expertise.Three categories and 

three viewpoints may categorize AD using 

medical professionals' data. Axial, coronal, 

and longitudinal MRI imaging views are 

most prevalent. Using three MRI scans 

may help classify AD. Sometimes just one 

MRI scan is needed to diagnose 

Alzheimer's disease, even if it shows the 

hippocampus from three angles. Slices in 

MRI scans are technologically easy and 

might be used to detect AD instead of 

three views and three kinds. Finally, 

picking slices classifies AD by extracting 

important information from mind MRI 

pictures. MRI scans focused on the 

hippocampus area may also assist classify 

AD. Thus, we hypothesized that choosing 

slices from hippocampal district landmark-

based MRI scans may improve AD 

classification. Our suggested strategy may 

be tested by comparing complete slice 

MRI classification results. This research 

investigates which MRI scans—axial, 

coronal, and sagittal—are optimal for AD 

evaluation in ML using the suggested 

technique. Finally, we classified AD into 

active illness, moderate cognitive 

impairment, and normal cognitive function 

using multiclass classification on MRI 

images. 

Related Work: 

Alzheimer's disease examined utilizing 

structural magnetic resonance imaging.  

 

Structural MRIs should be routine for 

Alzheimer's patients. Predictive study of 
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the evolution of structural markers from 

subclinical to the obvious stage of 

Alzheimer's illness is shaping future 

diagnosis and treatment. According to 

current thinking, medial temporal 

structures shrinking may indicate moderate 

cognitive deterioration. To aid differential 

diagnosis, structural imaging is 

increasingly required for the most common 

dementias other than Alzheimer's. In 

investigations of medicines that may 

reduce sickness, whole-brain and 

hippocampal shrinkage rates are being 

employed as endpoints. Large and 

clinically assessed multicenter trials are 

investigating additional scans and 

screening indicators for diagnosis and 

progression tracking. Stable automated 

evaluation algorithms and uniform 

acquisition and analysis techniques will 

make structural scans and other markers 

more helpful.  

New Alzheimer's drugs: how will they 

affect treatment? 

  

The incidence of Alzheimer's disease (AD) 

and population growth are increasing 

dementia rates. Alzheimer's has no 

treatment despite decades of study. The 

sickness may be delayed or alleviated by 

many promising therapies. Current 

research focuses on alternative treatment 

targets, shifting focus from traditional AD 

etiopathogenesis theories like tau 

hyperphosphorylation and Aβ buildup. The 

medical therapy of Alzheimer's disease is 

expanding due to medications that affect 

inflammation, resistance to insulin, 

synapses, neurogenesis, cardiovascular 

variables, and dysbiosis. This paradigm 

should lead to more disease-modifying 

medicines and pharmacological 

combinations. This review covers the 

newest therapeutic developments targeting 

Aβ or tau, crucial contributors to AD 

pathogenesis. The most promising 

Alzheimer's disease medications in current 

studies aim to reduce the disease's 

development by undoing its neurological 

consequences.  

Alzheimer's amygdala function analysis  

 

One of the most important limbic lobe 

subdivisions is the hippocampus, which 

comprises the dentate gyrus and cornu 

ammonis. Learning and remembering need 

episodic memory, which its subdivisions 

help develop. However, Alzheimer's 

disease (AD) affects the hippocampus. 

Hippocampal shrinkage and functional 
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separation from other brain regions occur 

early in the illness. In MRI and AD 

progression, medial occipital and 

hippocampus degradation are structural 

markers. Sirtuin (SIRT) deficiency in 

hippocampal neurons impairs memory and 

learning about space. Migration, 

differentiation, and proliferation comprise 

adult neurogenesis. Microglia in the 

hippocampi are immunologically active, 

according to research. Neuronal stem cells 

(NSCs) need glia, steroid hormones, and 

vascular nourishment to sustain the brain's 

microenvironment. Diet and exercise may 

affect NSCs along with intrinsic factors. 

Thus, a lifestyle that promotes 

neurogenesis may slow neurosis.  

Hippocampal imaging early Alzheimer's 

detection  

 

Few patients can have intrusive tests to 

detect dementia syndrome (AD), the most 

prevalent dementia, early on. A 

dependable diagnostic tool is crucial to us. 

Memory processing brain area the 

hippocampus in the center of the temporal 

lobes is one of the first to experience loss 

in Alzheimer's disease. Today's imaging 

technologies, especially MRI, can study 

microscopic brain areas like the 

hippocampus. To improve early-stage 

dementia (AD) diagnosis, several MRI 

approaches were investigated for 

hippocampal specificity and sensitivity. 

We employed a 1.5 T imager to measure 

internal length (IUD), volume, and other 

metrics and volumetric factors to assess 

hippocampus disease. We also did T2 

relaxometry. Hippocampus performance 

was compared to amygdale and frontal 

lobes in this study. Several methods were 

used to standardize data by brain and skull 

size.  

Predicting dementia from Alzheimer's 

MRI findings: Possible predictions model 

implications  

Today, volumetric MRI scans are the best 

way to diagnose early-stage Alzheimer's 

disease-related MCI. Recently developed 

MRI algorithms that incorporate machine 

learning aim to improve diagnostic speed 

and accuracy. These algorithms use 

magnetic resonance imaging (MCI) data to 

learn patterns that endure two or three 

years and do not suggest illnesses. This 

study investigated if this long-lasting MCI 

across short durations may be beneficial 

training patterns. We evaluated MCI 

diagnoses after two and five years to 

investigate how they affected basal 

volumetric MRI measurements, such as 
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hippocampal and entorhinal cortex 

volumes, which are implicated in AD. 

Sensitivity, specificity, and AUC were 

used to assess predictive power in a 5-year 

trial sample of 248 significant memory 

impairment (MCI) patients.  

.  

METHODOLOGY: 

We have developed the following modules 

to carry out this project. 

1. With this component, we may upload 

data to the app.  

2. Preprocess Dataset: This module will 

read the file, fill in any values that are 

missing, transform non-numerical data 

to numerals, shuffle it, and divide it into 

two pieces: the "train" dataset for 

training and the "test" dataset for 

testing.  

The Resnet50 algorithm will be run 

using this module.  

4. Learning LENET model: The 

LENET component offers many 

metrics, including class-specific and 

system accuracy (97.19%).  

5. Comparative Graph: This section will 

graph all approaches' findings.  

6. Upload Test Picture: We may submit 

test data to this module to predict 

illnesses using an extension model.  

 

 

 

 

RESULTS: 

 

In the previous case, the screen extending 

model outperformed rival strategies with a 

total accuracy of 99.51%. 

 

The following graph shows that all of the 

extension's algorithms performed quite 

well. On the x-axis, you can see the 

algorithms' names, and on the y-axis, you 
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can see different coloured bars 

representing different metrics, such as 

accuracy. 

 

Above, you can see a tabular 

representation of all the algorithms' output. 

 

The predict function is defined on the top 

screen; it takes test images, normalises 

them, and then applies a new model to 

disease forecasting. 

 

The anticipated test image at the top screen 

will appear to be of "Sagittal NC." 

 

On the screen above, you can see the 

predicted result in blue letters. 

 
 

CONCLUSION 
 
The hippocampus is a suitable biomarker 

for MRI-based machine learning-based 

diagnosis of AD since it is one of the brain 

regions most impacted by Alzheimer's 

disease. Using machine learning on whole 

MRI slices reduced AD classification 

accuracy. The pick slices approach uses 

hippocampus MRI landmarks. This 

research seeks to determine the best MRI 

images for Alzheimer's disease 

categorization. After that, we used 

Resnet50 with LeNet, a dataset with 

several classifications for the open-source 

dementia Syndrome Neuro scanning 

Initiative (ADNI), to calculate the three 

views and classifications. Machines were 

Vol.15 No.3(2024),154-163
DOI: https://doi.org/10.61841/turcomat.v15i3.14786

160



Turkish Journal of Computer and Mathematics Education (TURCOMAT)  ISSN: 3048-4855 
 
 

Creative Commons CC BY: This article is distributed under the terms of the Creative Commons  
Attribution 4.0 License (https://creativecommons.org/licenses/by/4.0/) which permits any use, 
reproduction and distribution of the work without further permission provided the original work is 
attributed as specified on the SAGE and Open Access page (https://us.sagepub.com/en -
us/nam/open-access-at-sage). 

 
                           

 

 

trained using 4,000 MRI slices from three 

angles and categories. For AD 

classification, we found that picking 

sections from MRI images was more 

helpful than utilizing whole slices. We 

enhance machine learning, demonstrated 

by the coronal view's precision. Predictive 

neural networks performed better with this 

strategy. Apical view findings supported 

physicians' most used AD diagnosis 

procedures. LeNet models also showed 

potential for AD categorization.  
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