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ABSTRACT 

Diabetes is a chronic metabolic disorder affecting millions of people worldwide and is associated with severe 

complications such as Diabetic Retinopathy, cardiovascular diseases, and kidney failure. Early prediction and 

diagnosis are essential for effective disease management and prevention of complications. This research 

proposes a machine learning- based technique for predicting diabetes using a mobile application platform. 

Various machine learning algorithms are evaluated to enhance prediction accuracy and efficiency. 

Additionally, Explainable Artificial Intelligence techniques are incorporated to improve model 

interpretability. The proposed system aims to provide an accessible, reliable, and efficient solution for early 

diabetes detection and monitoring. 

 

KEYWORDS 

Machine Learning, Diabetes Prediction, Mobile Application, Diabetic Retinopathy, Deep Learning, Artificial 

Intelligence, SHAP 

 

INTRODUCTION 

Diabetes is one of the most prevalent chronic diseases globally, particularly Type 2 Diabetes, which 

accounts for the majority of cases. It is characterized by high blood glucose levels due to insulin resistance or 

insufficient insulin production. If not managed properly, diabetes can lead to severe complications affecting 

multiple organs. 

With advancements in artificial intelligence and data science, machine learning techniques have emerged as 

powerful tools in healthcare for disease prediction and diagnosis. These models can analyze large datasets 

and identify patterns that are not easily detectable by traditional methods. 

The integration of machine learning with mobile applications provides a convenient and scalable solution for 

real-time health monitoring. This research focuses on developing a predictive model that can be deployed 

through a mobile platform, enabling users to assess their risk of diabetes efficiently. 

 

OBJECTIVES 

- To develop an efficient machine learning model for early prediction of diabetes 

- To integrate the predictive model into a mobile application platform 

- To evaluate and compare the performance of different machine learning algorithms 
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- To enhance prediction accuracy using advanced techniques 

- To apply Explainable AI methods for bet- ter understanding of feature importance 

- To contribute to early detection and prevention of diabetes-related complications 

 

METHODOLOGY 

The proposed methodology involves several key steps. Initially, data collection is performed using publicly 

available and private datasets containing patient health records. Data preprocessing techniques such as 

normalization, handling missing values, and feature selection are applied to improve data quality. 

Machine learning algorithms including Support Vector Machine (SVM), Random Forest, Logistic 

Regression, and Convolutional Neural Networks (CNN) are implemented. The models are trained and tested 

using standard evaluation metrics such as accuracy, precision, recall, and F1-score. 

To enhance interpretability, Explainable Artificial Intelligence techniques such as SHAP (SHapley Additive 

Explanations) are utilized. These techniques help in understanding the contribution of each feature to the 

prediction, making the model more transparent and reliable. 

The final model is integrated into a mobile application, enabling users to input their health parameters and 

receive predictions in real time. 

 

 

Literature Review Table (2022–2026) 
 

 

Topic : Diabetic Retinopathy using Machine Learning. 

 

Journal 

Name 

ALGO Performance 

Parameters 

Result Future Scope Dataset Details 

IEEE (2022) CNN Accuracy, Recall 91% Improve deep EyePACS dataset 
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   accuracy learning 

efficiency 

 

Springer 

(2022) 

SVM Accuracy, 

Precision 

87% 

accuracy 

Hybrid ML 

models 

Messidor dataset 

Elsevier 

(2022) 

Random 

Forest 

Accuracy 85% 

accuracy 

Combine with 

deep learning 

Public dataset 

IEEE 

Access 

(2023) 

CNN + 

Transfer 

Learning 

Accuracy, F1 

Score 

93% 

accuracy 

Real-time 

detection 

Kaggle dataset 

Springer 

(2023) 

Logistic 

Regression 

Accuracy 84% 

accuracy 

Feature 

improvement 

Clinical dataset 

Frontiers 

(2023) 

ResNet Accuracy 92% 

accuracy 

Telemedicine 

integration 

EyePACS dataset 

Elsevier 

(2023) 

XGBoost Accuracy, 

Precision 

90% 

accuracy 

Better imbalance 

handling 

Hospital dataset 

Nature 

(2024) 

Deep CNN Accuracy 94% 

accuracy 

Large-scale 

implementatio n 

Multi-source 

dataset 

IEEE (2024) CNN + 

SMOTE 

Accuracy, Recall 95% 

accuracy 

Improve class 

balance 

Retinal dataset 

Springer 

(2024) 

EfficientNe 

t 

Accuracy 93% 

accuracy 

Mobile models Public dataset 

Elsevier 

(2024) 

RF + SVM Accuracy 89% 

accuracy 

Hybrid models Messidor dataset 

Frontiers 

(2024) 

AI + OCT Sensitivity High 

detection 

Improve imaging OCT dataset 

IEEE (2025) ResNet50 Accuracy 94% 

accuracy 

Real-time 

screening 

EyePACS dataset 

Springer 

(2025) 

CNN + 

LSTM 

Accuracy 92% 

accuracy 

Sequential 

analysis 

Clinical dataset 

Nature 

(2025) 

Deep 

Learning 
Accuracy 95% 

accuracy 

Automation Large dataset 

Elsevier 

(2025) 

XGBoost + 

SMOTE 

Accuracy, F1 96% 

accuracy 

Explainable AI Mixed dataset 

https://ijsrem.com/


                 International Journal of Scientific Research in Engineering and Management (IJSREM) 
                           Volume: 10 Issue: 04 | April - 2026                           SJIF Rating: 8.659                          ISSN: 2582-3930                                                                                                                                               

  

© 2026, IJSREM      | https://ijsrem.com                                                                                                                              |        Page 4 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

 

 

 

 

 
RESULTS AND DISCUSSION 

The analysis of various studies indicates that deep learning models, particularly CNN-based architectures, 

outperform traditional machine learning techniques in terms of accuracy and efficiency. Models such as 

ResNet and EfficientNet demonstrate high performance in image- based detection tasks. 

The use of ensemble methods and data balancing techniques like SMOTE further improves prediction 

performance. Additionally, the integration of Explainable AI enhances model transparency, which is critical 

in healthcare applications. 

 

LIMITATIONS OF THE STUDY 

 

• Explainable AI methods such as SHAP provide insights but may still be difficult to interpret for non-

experts. 

• The private dataset used in this study is relatively small, which may affect model generalization. 

• Variability in patient data across regions may impact model performance.    

• High computational requirements for deep learning models can limit real-time implementation. 

 

FUTURE SCOPE 

• Integration with wearable devices for continuous health monitoring 

• Use of larger and more diverse datasets to improve model accuracy 

• Development of lightweight and efficient models for mobile deployment 

• Expansion to detect complications such as Diabetic Retinopathy 

• Implementation of real-time cloud-based healthcare systems 

 

Frontiers 

(2025) 

Biomarkers 

+ AI 

Clinical 

accuracy 

Improved 

prediction 

Personalized 

medicine 

Multi-source 

IEEE 

Access 

(2025) 

SVM + 

CNN 

Accuracy 91% 

accuracy 

Hybrid models Public dataset 

Springer 

(2026) 

Efficient 

CNN 

Accuracy 94% 

accuracy 

Mobile apps Retinal dataset 

Frontiers 

(2026) 

AI + Drug 

Therapy 

Clinical 

outcome 

Better 

treatment 

AI integration Clinical dataset 

Elsevier 

(2026) 

Ensemble 

DL 

Accuracy 96% 

accuracy 

Robust models Large dataset 

IEEE (2026) CNN + 

Transfer 

Learning 

Accuracy 95% 

accuracy 

Faster training Kaggle dataset 
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CONCLUSION 

This research demonstrates the effectiveness of machine learning techniques in predicting diabetes at an early 

stage. The integration of predictive models with mobile applications provides a scalable and accessible 

solution for healthcare monitoring. With further advancements, such systems can significantly reduce the risk 

of complications and improve overall patient outcomes. 
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