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Abstract 

This project focuses on creating an intelligent system that can help predict the chances of a person developing 

diabetes and also detect foot ulcers, which are a common complication in diabetic patients. The system uses 

artificial intelligence (AI) to analyze health data like blood sugar levels, age, and body measurements, along 

with foot images, to give accurate results. It is designed in a way that doctors or medical staff can simply 

upload the patient’s data or images on a website and get instant feedback without needing technical 

knowledge. One of the key features of this system is that it not only gives one-time results but also tracks the 

patient's health over time, helping doctors see if the condition is improving or getting worse. This can be useful 

in planning the right treatment at the right time. By combining advanced technology with an easy-to-use 

platform, the tool aims to support early detection, reduce human error, and help medical professionals make 

better and faster decisions. Overall, it is a helpful step toward improving the quality of care for people with 

or at risk of diabetes.  
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1. Introduction

1.1     Overview 
Diabetes is long-lasting chronic metabolic symptoms 

around the world and individuals live with every day. 

Diagnosing and managing this condition is complex 

due to variability in symptoms, late detection, and 

complications like diabetic foot ulcers (DFUs). 

Conventional diagnostic techniques typically depend 

on manual image analysis, a process that is both time-

intensive and susceptible to human error. The rise of 

artificial intelligence (AI), especially smart systems 

that learn on their own, opens up new ways to make 

medical diagnoses more accurate and helps reduce 

the pressure on doctors and healthcare workers [1]. 

1.2  Objectives 

The main goals of this project are:   

 Build a best approach that can make future 

prediction for a person’s risk of developing 

diabetes by monitoring their health data using 

machine learning.  

 The tool uses AI-based image recognition, 

especially supervised and unsupervised 

models, to spot DFUs in medical images 

without manual effort.   

 To reduce false predictions through 

dimensionality reduction.  

 To provide real-time diagnostic results 

through a user-friendly web interface.   

 5) To help those who are in medical line   in 

making timely and accurate clinical decisions 

[2]. 

1.3  Purpose, Scope and Applicability 

1.3.1  Purpose   
This work is designed to provide an automated tool 

for predicting diabetes and detecting foot ulcers, 

thereby supporting clinicians with faster, more 

accurate diagnoses and reducing dependence on 

manual evaluation. 
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1.3.2 Scope   

This system includes a diabetes prediction module 

using classification algorithms, a CNN-based foot 

ulcer detection module, and a web interface for data 

input and result viewing. 

1.3.3 Applicability   

The system is applicable in hospitals and clinics for 

screening, in rural healthcare centers with limited 

specialist access, and in personal health monitoring 

apps for diabetic patients [3]. 

2. Related Work 

Over the years, advances in AI—especially in 

machine learning—have changed the way diabetes 

and its complications are detected and treated. In one 

study, DBNs combined with attention layers and 

GAN-based data augmentation significantly 

improved prediction accuracy by enhancing feature 

importance and handling data imbalance. Another 

approach used CNNs to classify diabetic foot ulcers 

(DFUs) by analyzing tissue types such as granulation, 

slough, and necrosis, supporting timely detection and 

guiding proper treatment decisions. Large-scale 

studies, such as those conducted in China and South 

Korea, revealed the importance of using diverse, real-

world datasets for training. Algorithms like 

XGBoost, Random Forest, and CatBoost 

outperformed traditional models in terms of AUC and 

F1 scores. Despite promising results, existing models 

suffer from limited generalizability and 

explainability. Many rely on small, homogeneous 

datasets and lack tools for tracking disease 

progression over time. These limitations highlight the 

need for a more comprehensive, explainable, and 

scalable diagnostic system—one this project aims to 

provide [4]. 

3. Methodology 

3.1  Overview   

The proposed system adopts a structured machine 

learning pipeline to predict diabetes risk and detect 

diabetic foot ulcers. The methodology includes 

Collecting relevant data, Data preprocessing, 

Training models, evaluation, and deployment 

through a user-friendly web interface [5]. 

3.2  Data Collection   

Clinical datasets containing patient health parameters 

such as glucose level, BMI, insulin, blood pressure, 

and age were sourced from public repositories like 

Kaggle and UCI. Additionally, image data of diabetic 

foot ulcers were collected for CNN-based 

classification [6]. 

3.3  Preprocessing   
The datasets are handled to adjust the incomplete and 

inaccurate data and normalized it to ensure 

consistency. Irrelevant features were removed, and 

we made the data easier to understand and work with 

by removing unnecessary details and keeping only 

the most important parts keep in it to improve model 

performance and reduce overfitting [7]. 

3.4  Model Training and Classification   
Most approaches were trained on structured data. For 

image-based classification of foot ulcers, supervised 

models were developed to extract features and 

identify affected tissue types [8]. 

3.5  Web Interface and Prediction Output   

The trained models were integrated into a responsive 

web application. Users can input clinical parameters 

or upload foot images to receive real-time 

predictions. The system also visualizes parameters 

like accurate prediction, confusion matrix, and ROC 

curves for transparency [9]. 

3.6  System Architecture 
The diabetic prediction system starts with collecting 

health data in CSV format, which is cleaned and 

preprocessed for accuracy. A system gets trained on 

this data to recognize patterns indicating diabetic or 

non-diabetic conditions. Finally, the trained model is 

integrated into a user-friendly application that 

provides real-time predictions based on user input 

[10]. 

4. Excepted Results 

studies, such as those conducted in China and South 

Korea, revealed the importance of using diverse, real-

world datasets for training. Algorithms like 

XGBoost, Random Forest, and CatBoost 

outperformed traditional models in terms of AUC and 

F1 scores. Despite promising results, existing models 

suffer from limited generalizability and 

explainability. Many rely on small, homogeneous 

datasets and lack tools for tracking disease the 

proposed diagnostic tool is designed to deliver fast, 

accurate, and explainable predictions for both 

diabetes risk and foot ulcer classification [11]. 
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4.1 Prediction Accuracy   

The relevant systems are assumed to achieve it 

correctly identifies whether a person has diabetes or 

not in most cases of diabetic and non-diabetic cases 

using structured clinical data. CNN-based 

approaches for photos preprocessing   and anticipated 

to demonstrate strong sensitivity and specificity in 

identifying ulcer regions. 

4.2 Performance Metrics   

To check how well the system is working, we’ll use 

common performance measures like how often it’s 

right (Accuracy), how precise it is (Precision), how 

well it finds real cases (Recall), an overall score (F1-

score), and a table that shows what it got right or 

wrong (Confusion Matrix). ROC curves and AUC 

scores will help visualize the model's discriminative 

ability [12]. 

4.3 Progress Tracking   

The system includes a module to monitor disease 

progression based on sequential clinical inputs. It 

enables medical professionals to observe trends over 

time, aiding in treatment planning and follow-up 

decisions. 

4.4 Visualization and Explainability   

To improve interpretability, the system will generate 

visual outputs such as bar charts, ROC curves, and 

prediction confidence scores. These insights advise 

the medical diagnostics to make them the clear image 

of the diagnosis and trust the AI-driven decisions 

[13]. 

4.5 Web-Based Deployment   
 

 
Figure 1 Machine Learning Process 

The system will be deployed as a web application 

accessible on desktop and mobile devices. Users can 

interact with the platform in real time, upload inputs, 

and receive diagnostic results instantly Figure 1 

Shows Machine Learning Process. 

Conclusion  

This project introduces a smart medical tool that uses 

machine learning and its sub fields to help predict the 

problems associated with diabetes. By analyzing both 

patient data and foot images, the system supports 

doctors in catching problems early and keeping track 

of patient health over time. For detecting foot ulcers, 

the system uses a powerful image-based techniques. 

For predicting diabetes risk, it uses common 

approaches. Together, these approaches help the 

medical to take appropriate decisions to tackle the 

diabetes. The tool also includes a feature to monitor 

a patient’s condition over time, and helps patient’s 

take carer to get the better medicines. It’s built to be 

user-friendly and works through a web interface, so 

doctors can access it anytime. It even shows clear 

visual results to make predictions easier to 

understand. While the current version focuses on the 

main features, the system is ready for future 

upgrades—like connecting to hospital record 

systems, adding other disease detection modules, and 

using advanced AI explainability tools to show how 

the system makes its decisions. In short, this project 

takes a big step toward using AI to support and 

improve healthcare. 

Acknowledgements 

I would like to express my sincere gratitude to all 

those who have supported me throughout the 

completion of this paper. First and foremost, I would 

like to thank my paper supervisor, Prof. Praveen 

Kumar B, for his constant guidance, encouragement, 

and valuable insights that greatly contributed to the 

development of this work. I would also like to 

acknowledge the work of the authors whose research 

formed the foundation of this paper, including Aditya 

Kumar Singh, Ameen Ahmed, Akarsh Chaudhary, 

Aman Kumar, Anand Kumar. Their contributions 

and previous work provided critical knowledge and 

inspiration for the methodology and framework used 

in this paper. Furthermore, I am thankful to AMC 

Engineering College and the Department of 

https://irjaeh.com/


 

International Research Journal on Advanced Engineering Hub (IRJAEH) 

e ISSN: 2584-2137 

Vol. 03 Issue: 09 September 2025 

Page No: 3439-3442 

https://irjaeh.com 

https://doi.org/10.47392/IRJAEH.2025.0504 

 

    

International Research Journal on Advanced Engineering Hub (IRJAEH) 
                         

3442 

 

Computer Science and Engineering for providing the 

necessary resources and a conducive environment to 

carry out this research successfully. Lastly, I wish to 

express my deep appreciation to my family and 

friends for their unwavering encouragement and 

moral support throughout this journey. This paper 

would not have been possible without the assistance 

and contributions from all those mentioned above. 

Thank you for your support and guidance. 

References 

[1]. X. Wang, S. Zhu, B. Wang, and H. Li, 

“Enhancing diabetic foot ulcer prediction 

with machine learning: A focus on localized 

examinations,” Heliyon, vol. 10, no. 7, Article 

e13666, Jul. 2024. 

[2]. P. N. Thotad, G. R. Bharamagoudar, and B. S. 

Anami, “Diabetic foot ulcer wound tissue 

detection and classification,”, vol. 225, pp. 1–

10, 2022. 

[3].  Q. Sun, X. Cheng, and K. Han, “Machine 

learning-based assessment of diabetes risk,” 

Applied Intelligence, vol. 55, no. 12, pp. 106–

118, Dec. 2024. 

[4].  S. K. Singh Modak and V. K. Jha, “Diabetes 

prediction models using machine learning 

techniques,” Multimedia Tools and 

Applications, vol. 83, pp. 38523–38549, Oct. 

2024. 

[5].  S. G. Choi, M. Oh, and D.-H. Park, 

“Comparisons of prediction models for 

undiagnosed diabetes: Machine learning 

versus traditional methods,” Scientific 

Reports, vol. 13, Article 13101, 2023. 

[6].  O. Afisi, “A novel deep learning model for 

early diabetes risk prediction using attention-

enhanced deep belief networks with 

imbalanced data,” Int. J. Found. Comput. Sci. 

Technol., vol. 14, no. 2, pp. 45–56, 2025. 

[7].  S. Biswas, R. Mostafiz, and B. K. Paul, “A 

feature explainability-based deep learning 

technique for diabetic foot ulcer 

identification,” Scientific Reports, vol. 15, 

no. 4, pp. 220–230, 2025. 

[8].  F. A. Mousa, “Prediction of foot ulcers using 

artificial intelligence for diabetic patients at 

Cairo University Hospital,” Procedia 

Computer Science, vol. 234, pp. 101–110, 

2024. 

[9].  V. Poornima, “A hybrid model for diabetes 

prediction using machine learning 

classification and random projection,” 

Wireless Personal Communications, vol. 139, 

pp. 567–582, 2024. 

[10].  N. Joshi, A. Mehta, and R. Patel, “Diabetes 

prediction using machine learning 

algorithms,” Int. J. Eng. Res. Technol., vol. 7, 

no. 2, pp. 122–128, 2018. 

[11].  A. T. Akram and M. Hashim, “Diabetes 

mellitus: The epidemic of the century,” World 

Journal of Diabetes, vol. 11, no. 3, pp. 245–

252, 2025. 

[12].  F. Aslam and K. Zeb, “Detection and 

prediction of diabetes using data mining: A 

comprehensive review,” in Proc. IEEE Int. 

Conf. on Emerging Trends in Engineering, 

2023, pp. 88–94. 

[13].  K. Hasan and A. Alam, “Diabetes prediction 

using ensemble machine learning classifiers,” 

IEEE Access, vol. 11, pp. 110012–110022, 

2023. 

https://irjaeh.com/

