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ABSTRACT: The increasing demand for secure and efficient voting systems has led to the exploration of online 

voting solutions. Traditional voting methods are often vulnerable to fraud, inefficiencies, and logistical challenges. This 

paper presents an online voting system that leverages machine learning techniques to enhance security, accuracy, and 

accessibility. The system employs facial recognition for voter authentication, anomaly detection to prevent fraudulent 

activities, and natural language processing (NLP) for user interaction. Experimental results indicate that the proposed 

model provides a reliable, tamper-resistant, and user-friendly voting experience. 

 

I. INTRODUCTION 

 

Background and Motivation 

The integrity and efficiency of electoral processes are critical in any democratic system. Conventional voting methods 

often face issues such as long queues, human errors, and security vulnerabilities. Online voting systems aim to address 

these challenges; however, security concerns remain a significant obstacle. Machine learning (ML) can enhance online 

voting by improving voter authentication, fraud detection, and accessibility. 

 

Contributions 

• Implementation of an ML-based facial recognition system for voter authentication. 

• Anomaly detection using ML algorithms to prevent voting fraud. 

• Development of an NLP-powered chatbot for guiding users through the voting process. 

• Performance evaluation against traditional online voting systems. 

 

II. RELATED WORK 

 

Traditional Voting Systems 

Traditional voting methods, including paper ballots and electronic voting machines, have various limitations such as 

manual errors and security breaches. 

Machine Learning in Voting Systems 

Machine learning techniques have been applied to enhance voter authentication, detect anomalies in voting patterns, 

and improve user interactions. 

 

III. METHODOLOGY 

 

Dataset 

The dataset comprises voter records, images for facial recognition, and historical voting patterns. Data preprocessing 

includes normalization and augmentation techniques for improved model training. 

Model Architecture 

• Facial Recognition: A Convolutional Neural Network (CNN) model is used to verify voter identity. 

• Anomaly Detection: Machine learning classifiers such as Isolation Forest and Support Vector Machines (SVM) 

detect fraudulent voting activities. 

• Natural Language Processing (NLP): An AI chatbot based on Transformer models assists users in navigating the 

voting process. 

• Blockchain Integration: The system leverages blockchain for maintaining a secure and immutable record of 

votes. 
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Training and Evaluation 

• Loss Function: Categorical Cross-Entropy for facial recognition and fraud detection models. 

• Metrics: Accuracy, Precision, Recall, and F1-score. 

• Comparison with conventional online voting systems in terms of security and efficiency. 

 

IV. EXPERIMENTAL RESULTS 

 

Performance Metrics 

The proposed system demonstrates high accuracy in voter authentication and fraud detection. Comparative analysis 

with traditional online voting systems highlights improvements in security and user experience. 

Case Study 

A pilot test was conducted with a sample population, and user feedback was collected to evaluate the system’s 
effectiveness in real-world scenarios. 

 

V. CONCLUSION AND FUTURE WORK 

 

This paper introduces an ML-based online voting system that enhances security and accessibility. The combination of 

facial recognition, fraud detection, and NLP improves the overall voting experience. Future work includes refining ML 

models, expanding blockchain integration, and exploring additional security measures. 

 

REFERENCES 

 

1. A.M., Arul Raj, A. M., R., Sugumar, Rajendran, Annie Grace Vimala, G. S., Enhanced convolutional neural 

network enabled optimized diagnostic model for COVID-19 detection, Bulletin of Electrical Engineering and 

Informatics, Volume 13, Issue 3, 2024, pp.1935-1942, https://doi.org/10.11591/eei.v13i3.6393. 

2. A.M., Arul Raj, A. M., R., Sugumar, Rajendran, S., Padmakala, Sadagopan, N., Ahmad, Naim, A.S., Badawy, 

Ahmed Said, Detection of Covid-19 based on convolutional neural networks using pre-processed chest X-ray 

images, AIP Advances, Volume 14, Issue 3, March 2024, 035150, https://doi.org/10.1063/5.0200397.  

3. Arulraj AM, Sugumar, R., Estimating social distance in public places for COVID-19 protocol using region CNN, 

Indonesian Journal of Electrical Engineering and Computer Science, 30(1), pp.414-424, April 2023.  

4. K Vivek Balaji, R Sugumar, Harnessing the Power of Machine Learning for Diabetes Risk Assessment: A 

Promising Approach, International Conference on Data Science, Agents & Artificial Intelligence (ICDSAAI) 

2023, pp.1-6  

5. Arul Raj AM, R Sugumar, A Deep Learning-Based Preventive Measures of COVID-19 in a crowd using 

Reinforcement Model over GAN for Enhanced efficiency, 2023 Third International Conference on Advances in 

Electrical, Computing, Communication and Sustainable Technologies (ICAECT), pp.1-5, January 2023. 

6. Arul Raj .A.M and  Sugumar R., "Estimation of Social Distance for COVID19 Prevention using K-Nearest 

Neighbor Algorithm through deep learning," 2022 IEEE 2nd Mysore Sub Section International Conference 

(MysuruCon), Mysuru, India, 2022, pp. 1-6. March 2023, , ISBN:978-166549790-9. 

DOI:10.1109/MysuruCon55714.2022.9972422 

7. Arul Raj .A.M and  Sugumar R.,” Monitoring of the social Distance between Passengers in Real-time through 

video Analytics and Deep learning in Railway stations for Developing highest Efficiency” , March 2023 

International Conference on Data Science, Agents and Artificial Intelligence, ICDSAAI 2022, ISBN 979-

835033384-8, March 2023, Chennai , India .,  DOI 10.1109/ICDSAAI55433.2022.10028930. 

8. Arul Raj .A.M and  Sugumar R., “A Deep Learning-Based Preventive Measures of COVID-19 in a crowd using 

Reinforcement Model over GAN for Enhanced efficiency”,  2023 3rd International Conference on Advances in 

Electrical, Computing, Communication and Sustainable Technologies, ICAECT 2023 Bhilai., India., DOI 

10.1109/ICAECT57570.2023.10118327. 

9. Arul Raj .A.M and  Sugumar R., “Multi-Modal Fusion of Deep Learning with CNN based COVID-19 Detection 

and Classification Combining Chest X-ray Images,” 7th International Conference on Intelligent Computing and 

Control Systems, Madurai., India.,  ICICCS 2023, Code 189354, Pages 569 – 5752023, 17 May 2023 through 19 

May 2023,ISBN:979-835039725-3, DOI : 10.1109/ICICCS56967.2023.10142910. 

 

https://doi.org/10.11591/eei.v13i3.6393
https://doi.org/10.1063/5.0200397
https://ieeexplore.ieee.org/author/37089838988


© 2025 IJIRCCE | Volume 13, Issue 1, January 2025|                                   DOI: 10.15680/IJIRCCE.2025.1301160

 

 

IJIRCCE©2025                                                  |     An ISO 9001:2008 Certified Journal   |                                                        1131 

10. Arul Raj .A.M and Sugumar R., “ Enhancing COVID-19 Diagnosis with Automated Reporting using Preprocessed 

Chest X-Ray Image Analysis based on CNN,” 2nd International Conference on Applied Artificial Intelligence and 

Computing, ICAAIC 2023, Salem.,India.,  Code 189334, Pages 35 - 402023 , 4 May 2023 through 6 May 2023, 

ISBN:978-166545630-2,  DOI: 10.1109/ICAAIC56838.2023.10141515 

11. Arul Raj .A.M and  Sugumar R., “A Deep Learning Framework for COVID-19 Detection in X-Ray Images with 

Global Thresholding ,” 2nd IEEE International Conference on Vision Towards Emerging Trends in 

Communication and Networking Technologies, Institute of Electrical and Electronics Engineers Inc, ViTECoN 

2023, Vellore.,India., Code-190031, Aug 2023, ISBN-979-835034798-2, DOI-

10.1109/ViTECoN58111.2023.10157404. 

12. Arul Raj .A.M and  Sugumar R., “Early Detection of COVID-19  with Impact on Cardiovascular Complications 

using CNN Utilising Pre-Processed Chest X-Ray Images”,  (ICAISC-2023), August 2023, ISBN:979-8-3503-

2380-1, https://doi.org/10.1109/ICAISC58445.2023.10199456, 1st IEEE International Conference on Applied 

Intelligence and Sustainable Computing, ICAISC 2023 Hybrid, Dharwad., India. 

13. B Yamini, K Sudha, M Nalini, G Kavitha, R Siva Subramanian, R Sugumar, Predictive Modelling for Lung 

Cancer Detection using Machine Learning Techniques, 2023 8th International Conference on Communication and 

Electronics Systems (ICCES), pp.1220-1226.  

14. Vivek Balaji, K., Sugumar, R., Harnessing the Power of Machine Learning for Diabetes Risk Assessment: A 

Promising Approach, 2023 International Conference on Data Science, Agents and Artificial Intelligence, 

ICDSAAI 2023, 2023 

15. R.Udayakumar, Suvarna Yogesh, Yogesh Manohar, V.R.Vimal, R.Sugumar, User Activity Analysis Via Network 

Traffic Using DNN and Optimized Federated Learning based Privacy Preserving Method in Mobile Wireless 

Networks, Journal of Wireless Mobile Networks, Ubiquitous Computing, and Dependable Applications, 14(2), pp. 

66–81, June 2023. 

16. Dong Wang, Lihua Dai, Xiaojun Zhang, Shabnam Sayyad, R. Sugumar, Khushmeet Kumar, Evans Asenso, 

Vibration signal diagnosis and conditional health monitoring of motor used in Biomedical Application Using 

Internet of Things Environment, The IET Journal of Engineering , October 2022.  

17. Govindaraj Vasanthi, "Modernizing Workflows with Convolutional Neural Networks: Revolutionizing AI 

Applications." World Journal of Advanced Research and Reviews, vol. 23, no. 03, 2024, pp. 3127–3136. 

https://doi.org/10.30574/wjarr.2023.20.2.1956. 

18. Govindaraj Vasanthi, "Cloud Migration Strategies for Mainframe Modernization: A Comparative Study of AWS, 

Azure, and GCP." International Journal of Computer Trends and Technology, vol. 72, no. 10, 2024, pp. 57–65. 

https://doi.org/10.14445/22312803/IJCTT-V72I10P110. 

19. Govindaraj Vasanthi, Vellathur Jaganathan Humashankar, and Periyasamy Prakash. "Explainable Transformers in 

Financial Forecasting." World Journal of Advanced Research and Reviews, vol. 20, no. 02, 2023, pp. 1434–1441. 

 

https://ieeexplore.ieee.org/abstract/document/10192648/
https://ieeexplore.ieee.org/abstract/document/10192648/


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   8.379 

 

 

 

 

 

 

     


	Online Voting System using Machine Learning
	Vaishnavi D. Patil, Shubham T. Borsare
	Department of Computer Engineering, Shri Chhatrapati Shivajiraje College of Engineering, Savitribai Phule Pune University, Pune, Maharashtra, India
	ABSTRACT: The increasing demand for secure and efficient voting systems has led to the exploration of online voting solutions. Traditional voting methods are often vulnerable to fraud, inefficiencies, and logistical challenges. This paper presents an ...
	I. INTRODUCTION
	Background and Motivation
	Contributions

	II. RELATED WORK
	Traditional Voting Systems
	Machine Learning in Voting Systems

	III. METHODOLOGY
	Dataset
	Model Architecture
	Training and Evaluation

	IV. EXPERIMENTAL RESULTS
	Performance Metrics
	Case Study

	V. CONCLUSION AND FUTURE WORK
	REFERENCES


