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ABSTRACT: In modern industrial environments, ensuring product quality is crucial for maintaining customer 
satisfaction, reducing production waste, and supporting sustainable manufacturing. Conventional human-based 
inspection approaches typically demonstrate inefficiency, lack uniformity, and are susceptible to operator mistakes, 
particularly within mass production environments .  
 

This project proposes an AI-powered quality inspection system using deep learning techniques to automate the 
detection of defective products. By leveraging convolutional neural networks (CNNs) or lightweight models such as 
MobileNet, the system classifies product images into "defective" or "non-defective" categories without relying on 
handcrafted visual rules. The process includes image preprocessing, model training on labeled datasets, and deployment 
through a user-friendly interface for real-time image classification.  
 

This approach supports SDG 9 by promoting innovative, efficient, and reliable industrial practices, making smart 
manufacturing accessible to small and medium enterprises. The proposed system enhances inspection speed, accuracy, 
and consistency— contributing to the advancement of Industry 4.0. 
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I. INTRODUCTION 

 

Within modern manufacturing paradigms, particularly Industry 4.0, automated and cognitive technologies have evolved 
into fundamental components. Quality inspection is a particularly critical area that benefits significantly from these 
advancements. Quality assessment has traditionally depended on visual human examination, a methodology 
characterized by high labor demands, result variability, and error susceptibility. As production volumes increase, 
manual inspection creates a bottleneck, leading to undetected defects, diminished customer satisfaction, and increased 
costs associated with returns and rework. 
 

This project investigates a deep learning-based AI-powered quality inspection system to address these issues. The 
system can automatically learn and recognize patterns linked to both defective and non-defective products by utilizing 
Convolutional Neural Networks (CNNs) and transfer learning models such as MobileNet. This allows for scalable, 
quick, and precise inspection and does away with the need for hand-crafted rules or manual feature extraction. The 
solution is especially well-suited for small and medium-sized businesses looking to lessen their reliance on manual 
labor and implement smart manufacturing techniques. 
 

The project seeks to advance quality control efficiency, consistency, and innovation through this strategy. This approach 
helps establish the framework for datadriven, intelligent industrial automation that supports smart industry 
transformation and sustainable development objectives 

 

II. LITERATURE REVIEW 

 

Quality assurance processes are being transformed by artificial intelligence, particularly through the automation of 
visual checks that previously required human vision [12]. Companies are increasingly turning to AI-powered systems to 
spot defects with remarkable accuracy, streamlining production and reducing the need for manual checks. 
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The journey of this technology has been one of rapid advancement. Back in 2020, researchers tested a deep learning 
model, specifically a Convolutional Neural Network (CNN), to find flaws in products like bottles. Their framework, 
evaluated on the publicly available MVTec AD benchmark, achieved defect recognition accuracy exceeding 94% 
[12].However, they hit a common snag in real-world data: the system struggled when there weren't enough examples of 
faulty items to learn from, making it less reliable on imbalanced datasets. 
 

 Further advancements emerged in 2021 through the adoption of more efficient CNN designs including MobileNet and 
EfficientNet [9]. Although these models demonstrated impressive accuracy—often exceeding 95%—studies revealed a 
significant challenge: their performance could decline substantially when confronted with real-world variables like poor 
lighting or objects in atypical orientations. This underscored the importance of a consistent inspection environment. 
 

 A 2022 study compared deep learning approaches with traditional machine learning methods like Support Vector 
Machines (SVM), K-Nearest Neighbors (KNN), and Decision Trees for identifying flaws in product images. The deep 
learning models achieved accuracy rates over 95%, demonstrating their superiority for visual inspection tasks. In 
contrast, SVM, the best-performing traditional method,reached an accuracy of 87.2%. 
 

By 2022, the superiority of deep learning for visual tasks was becoming clear. A comprehensive study pitted modern 
deep learning networks against traditional machine learning approaches, including Support Vector Machines (SVM), K-

Nearest Neighbors (KNN), and Decision Trees. The results were telling: while the best traditional method (SVM) 
reached a respectable 87.2% accuracy, the deep learning models consistently surpassed 95% accuracy. These findings 
definitively established that deep learning provides substantially improved accuracy and dependability for sophisticated 
visual inspection applications [12]. 
 

III. RESEARCH METHODOLOGY 

 

This research aims to create an automated visual assessment system specifically for plastic container production, 
leveraging state-of-the-art deep learning architectures. This system is engineered to achieve high- precision, real-time 
detection of a comprehensive set of defects, including but not limited to structural flaws (cracks, dents), surface 
imperfections (scratches), cap malformations, and material contaminations. By implementing a robust computer vision 
model, the framework aims to facilitate early-stage fault identification directly on highspeed production lines. This 
capability is critical for enhancing overall product quality, minimizing material waste, and optimizing operational 
throughput. Furthermore, the system seeks to establish a standardized, data-driven quality assurance protocol, thereby 
mitigating the variability introduced by manual inspection. The analytics generated will also provide actionable insights 
for continuous process improvement, enabling a more intelligent and efficient manufacturing ecosystem.  
 

A. Enhanced Image Processing  
Our framework includes a specialized image preparation component to guarantee dependable feature identification. 
This module corrects for motion blur from high-speed conveyor belts and suppresses specular reflections from glossy 
surfaces. It also performs illumination normalization to account for lighting inconsistencies. Furthermore, the system 
applies edge enhancement and texture analysis algorithms to accentuate defect-related features, while using 
segmentation to isolate the bottle from the background. This preprocessing ensures high quality input for subsequent 
deep learning-based classification. 
 

B. Expanded Defect Detection Capabilities  
The AI model is trained on an extensive and diverse dataset of bottle images, encompassing multiple production 
batches and a wide variety of defect types. This comprehensive training enables the system to accurately identify 
common flaws, such as scratches and dents, alongside more subtle anomalies like cap misalignment or material 
inconsistencies.Furthermore, the system is capable of classifying defects based on their severity. This functionality 
provides crucial guidance to human operators, allowing them to prioritize bottles with critical faults that require 
immediate attention, thereby enhancing the efficiency of the quality control process.  
 

C. Integration for Industrial Decision Making  
Beyond defect identification, the system provides actionable decision-support. Upon detecting a flaw, it automatically 
alerts operators and recommends specific corrective actions. Furthermore, by logging and analyzing recurring defect 
patterns, it provides engineers with critical insights into production line trends, enabling continuous process 
improvement and proactive maintenance. 
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D. Improved Data Security 

 The system prioritizes data security for all sensitive production information, including images and inspection logs. 
Data is encrypted during both transmission and storage, with access restricted to authorized personnel. Furthermore, a 
comprehensive audit trail meticulously records all data access and user actions, ensuring full traceability and 
compliance.  
 

E. User-Friendly Interface and Accessibility  
The system features an intuitive user interface that presents defect data, statistical reports, and inspection results 
through clear visualizations. Accessible via desktop computers, tablets, and industrial touchscreens, it ensures usability 
across the factory floor. Designed with operational simplicity in mind, the interface allows nontechnical personnel to 
use it effectively. Customizable alert settings further enable staff to prioritize critical defects, enhancing focus and 
response efficiency.  
 

F. System Integration and Collaboration  
The proposed AI-based inspection system is designed for seamless integration with existing manufacturing 
infrastructure. It interfaces directly with conveyor controls and packaging units, facilitating immediate corrective 
actions upon defect detection. The system also generates detailed historical performance reports, allowing engineers to 
identify recurring fault patterns and optimize production parameters. By combining advanced AI analysis with human 
operational expertise, the solution significantly enhances product quality, minimizes operational downtime, and 
improves overall manufacturing efficiency. 

 
Fig 1: The architecture diagram of proposed system 

 

IV. RESULTS AND DISCUSSION 

 

A comprehensive evaluation of the AI Bottle Inspection system was conducted using a meticulously curated dataset of 
bottle images. The dataset encompassed both defective and non-defective samples to ensure balanced representation of 
real-world manufacturing scenarios. To enhance feature extraction and improve model generalization, multiple 
preprocessing techniques were implemented, including image normalization and data augmentation through rotation, 
scaling, and lighting variations. This rigorous dataset preparation enabled robust training and validation of the defect 
detection model, ensuring reliable performance across diverse production conditions. 
 

The proposed AI-based bottle inspection system represents a substantial advancement over conventional manual quality 
control methods. By leveraging deep learning architectures, the system delivers a highly automated, precise, and rapid 
solution for identifying a diverse range of bottle defects. It significantly diminishes human error, reduces inspection 
time, and enhances consistency on the production line. The model demonstrates notable robustness, adapting to varying 
image conditions and accurately detecting even subtle imperfections.  
 

Beyond immediate operational improvements, the system aligns with broader industrial objectives. It actively 
contributes to waste reduction, supports sustainability initiatives, and lowers operational costs by enabling early and 
accurate defect detection. By ensuring that only bottles meeting the highest quality standards reach consumers, the 
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system minimizes product recalls and strengthens brand reputation, establishing itself as a valuable asset for modern, 
intelligent manufacturing ecosystems. 
 

 
 

Fig 2: Detecting Scratches on Bottle Surface                                             Fig 3: Detecting Cap Defects 

 

V. CONCLUSION 

 

This study presented an AI-driven automated quality inspection system designed to enhance defect detection in plastic 
container manufacturing environments. By integrating advanced deep learning techniques with robust image 
preprocessing and industrial system integration, the proposed framework effectively addresses the limitations of 
traditional manual inspection methods. The system demonstrates strong capability in accurately identifying multiple 
defect types, including structural, surface, and assembly-related anomalies, while maintaining high consistency and 
operational efficiency. 
 

The experimental results validate the effectiveness of the proposed approach, achieving high accuracy and reliable 
performance across diverse production conditions. Comparative analysis further confirms that the selected model 
architecture provides an optimal balance between accuracy, robustness, and computational efficiency, making it suitable 
for real-time industrial deployment. The incorporation of data visualization, decision-support mechanisms, and secure 
data handling enhances the practical applicability of the system in smart manufacturing environments. 
 

Despite its strong performance, certain limitations such as dependency on dataset quality and sensitivity to 
environmental variations highlight opportunities for further improvement. Future work may focus on expanding the 
dataset with more diverse defect scenarios, integrating advanced deep learning architectures such as transformer-based 
vision models, and enabling fully autonomous decision-making capabilities with minimal human intervention. 
 

Overall, the proposed system contributes significantly to the advancement of intelligent quality inspection within 
Industry 4.0. By reducing human error, minimizing material waste, and enabling data-driven process optimization, it 
supports sustainable manufacturing practices and offers a scalable solution for modern industrial ecosystems.  
 

VI. FUTURE WORK 

 

Real-Time Live Camera Integration:  

Extend the system to process continuous video streams from live industrial cameras, enabling real-time defect detection 
on high-speed production lines without interrupting operations.  
Edge Computing Deployment:  

Implement edge-based inference using embedded systems (e.g., NVIDIA Jetson, Raspberry Pi) to reduce latency, 
improve response time, and enable on-site processing without heavy cloud dependency.  
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Advanced Model Architectures:  

Explore the use of transformer-based vision models and hybrid deep learning architectures (CNN + Attention) to 
improve detection accuracy, especially for complex and subtle defects.  
Dataset Expansion and Synthetic Data Generation:  

Enhance model robustness by incorporating larger and more diverse datasets, including rare defect scenarios, and 
utilize synthetic data generation techniques for better generalization.  
IoT and Industrial Automation Integration:  

Integrate the system with IoT sensors and production line controllers to enable automated actions such as defect 
rejection, sorting, and dynamic adjustment of manufacturing parameters.  
Explainable AI (XAI):  

Incorporate explainability techniques to provide visual or textual justifications for model predictions, improving 
transparency, trust, and usability for operators and engineers.  
Cloud-Based Monitoring and Analytics:  

Develop centralized cloud platforms for real-time monitoring, multi-factory data aggregation, trend analysis, and 
predictive maintenance insights.  
Autonomous Decision-Making Systems:  

Move towards fully automated quality control systems capable of making independent decisions with minimal human 
intervention.  
Robustness to Environmental Variations:  

Improve system performance under varying lighting conditions, camera angles, and noise levels through adaptive 
preprocessing and domain adaptation techniques. 
 

REFERENCES 

 

1. Y. LeCun, L. Bottou, Y. Bengio, and P. Haffner, “Gradient-based learning applied to document recognition,” 
Proceedings of the IEEE, vol. 86, no. 11, pp. 2278–2324, Nov. 1998.  
2. A. Krizhevsky, I. Sutskever, and G. E. Hinton, “ImageNet classification with deep convolutional neural networks,” 
in Advances in Neural Information Processing Systems (NeurIPS), 2012, pp. 1097–1105. 
3. K. Simonyan and A. Zisserman, “Very deep convolutional networks for large-scale image recognition,” in ICLR, 
2015.  
4. K. He, X. Zhang, S. Ren, and J. Sun, “Deep residual learning for image recognition,” in Proc. IEEE Conf. on 
Computer Vision and Pattern Recognition (CVPR), 2016, pp. 770–778. 
5. J. Redmon, S. Divvala, R. Girshick, and A. Farhadi, “You only look once: Unified, real-time object detection,” in 
Proc. CVPR, 2016, pp. 779–788. 
6. S. Ren, K. He, R. Girshick, and J. Sun, “Faster RCNN: Towards real-time object detection with region proposal 
networks,” IEEE Transactions on Pattern Analysis and Machine Intelligence, vol. 39, no. 6, pp. 1137–1149, Jun. 2017.  
7.  

8. C.Nagarajan and M.Madheswaran - ‘Stability Analysis of Series Parallel Resonant Converter with Fuzzy Logic 
Controller Using State Space Techniques’- Taylor &Francis, Electric Power Components and Systems, Vol.39 (8), 
pp.780-793, May 2011. DOI: 10.1080/15325008.2010.541746 

9. C.Nagarajan and M.Madheswaran - ‘Experimental verification and stability state space analysis of CLL-T Series 
Parallel Resonant Converter’ - Journal of Electrical Engineering, Vol.63 (6), pp.365-372, Dec.2012. DOI: 
10.2478/v10187-012-0054-2 

10. C.Nagarajan and M.Madheswaran - ‘Performance Analysis of LCL-T Resonant Converter with Fuzzy/PID Using 
State Space Analysis’- Springer, Electrical Engineering, Vol.93 (3), pp.167-178, September 2011. DOI 10.1007/s00202-

011-0203-9 

11. S.Tamilselvi,  R.Prakash, C.Nagarajan,“Solar System Integrated Smart Grid Utilizing Hybrid Coot-Genetic 
Algorithm Optimized ANN Controller” Iranian Journal Of Science And Technology-Transactions Of Electrical 
Engineering, DOI10.1007/s40998-025-00917-z,2025 

12. S.Tamilselvi,  R.Prakash, C.Nagarajan,“ Adaptive sliding mode control of multilevel grid-connected inverters using 
reinforcement learning for enhanced LVRT performance” Electric Power Systems Research 253 (2026) 112428, 
doi.org/10.1016/j.epsr.2025.112428 

13. S.Thirunavukkarasu, C. Nagarajan, 2024, “Performance Investigation on OCF and SCF study in BLDC machine 
using FTANN Controller," Journal of Electrical Engineering And Technology, Volume 20, pages 2675–2688, (2025), 
doi.org/10.1007/s42835-024-02126-w 

http://www.ijeetr.org/


International Journal of Engineering & Extended Technologies Research (IJEETR) 
                      |ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal |     

| Volume 8, Issue 2, March - April 2026 | 

DOI:10.15662/IJEETR.2026.0802374 

IJEETR©2026                                                             |     An ISO 9001:2008 Certified Journal   |                                               3704 

 

14. C. Nagarajan, M.Madheswaran and D.Ramasubramanian- ‘Development of DSP based Robust Control Method for 
General Resonant Converter Topologies using Transfer Function Model’- Acta Electrotechnica et Informatica Journal , 
Vol.13 (2), pp.18-31,April-June.2013, DOI: 10.2478/aeei-2013-0025.  
15. C.Nagarajan and M.Madheswaran - ‘DSP Based Fuzzy Controller for Series Parallel Resonant converter’- Springer, 
Frontiers of Electrical and Electronic Engineering, Vol. 7(4), pp. 438-446, Dec.12. DOI 10.1007/s11460-012-0212-0. 
16. C.Nagarajan and M.Madheswaran - ‘Experimental Study and steady state stability analysis of CLL-T Series Parallel 
Resonant Converter with Fuzzy controller using State Space Analysis’- Iranian Journal of Electrical & Electronic 
Engineering, Vol.8 (3), pp.259-267, September 2012.  
17. C.Nagarajan and M.Madheswaran, “Analysis and Simulation of LCL Series Resonant Full Bridge Converter Using 
PWM Technique with Load Independent Operation” has been presented in ICTES’08, a IEEE / IET International 
Conference organized by M.G.R.University, Chennai.Vol.no.1, pp.190-195, Dec.2007 

18. Suganthi Mullainathan, Ramesh Natarajan, “An SPSS and CNN modelling based quality assessment using ceramic 
materials and membrane filtration techniques”, Revista Materia  (Rio J.) Vol. 30, 2025, DOI: 
https://doi.org/10.1590/1517-7076-RMAT-2024-0721 

19. M Suganthi, N Ramesh, “Treatment of water using natural zeolite as membrane filter”, Journal of Environmental 
Protection and Ecology, Volume 23, Issue 2, pp: 520-530,2022 

20. O. Ronneberger, P. Fischer, and T. Brox, “U-Net: Convolutional networks for biomedical image segmentation,” in 
Medical Image Computing and Computer-Assisted Intervention (MICCAI), 2015, pp. 234– 241. 
21. J. Long, E. Shelhamer, and T. Darrell, “Fully convolutional networks for semantic segmentation,” in Proc. CVPR, 
2015, pp. 3431–3440, 2016. 
22.  A. Howard et al., “MobileNets: Efficient convolutional neural networks for mobile vision applications,” arXiv 
preprint arXiv:1704.04861, 2017. 
23. M. Tan and Q. V. Le, “EfficientNet: Rethinking model scaling for convolutional neural networks,” in Proc. ICML, 
2019, pp. 6105–6114. 
24. Gopinathan, V. R. (2024). Real-Time Fault-Tolerant Multi-Cloud Database Architectures for High Availability 

Applications. International Journal of Future Innovative Science and Technology (IJFIST), 7(4), 13148. 

25. Chandra, S., Rengarajan, A., Sahoo, G. S., & Sharma, S. (2023, December). Identifying Neuronal Damage and 

Plasticity by Analyzing Changes in Diffusion Tensor Imaging. In International Conference on Data Science, Machine 

Learning and Applications (pp. 433-438). Singapore: Springer Nature Singapore. 

26. Sugumar, R. (2025). Federated AI in Offline-First Mobile Health Architectures for Privacy-Preserving Clinical 

Intelligence. International Journal of Science, Research and Technology, 8(4), 14589-14600. 

27. Murugeshwari, B., Rajalakshmi, S., & Sudharson, K. (2023). Hybrid Approach for Privacy Enhancement in Data 

Mining Using Arbitrariness and Perturbation. Computer Systems Science & Engineering, 44(3). 

28. Pandey, V. K., Mishra, S., Rengarajan, A., Savita, & Roomi, M. M. (2024, March). Enhancing Weather Forecasting 

with Machine Learning Techniques. In International Conference on Renewable Power (pp. 147-156). Singapore: 

Springer Nature Singapore. 

29. Soundappan, S. J. (2025). Next Generation AI Enabled Holistic Cognitive Platform for Secure Cloud Network 

Intelligence Enterprise Systems and Digital Trust Optimization. International Journal of Computer Technology and 

Electronics Communication, 8(5), 11534-11542. 

30. Mathew, A. (2022). Leveraging Big Data Analytics to Power AI and ML (Machine Learning) Automation. 

Educational Research (IJMCER), 4(5), 131-134. 

31. Sugumar, R. (2024). AI-Augmented Quality Engineering for Performance Optimization and Test Orchestration in 

Distributed Systems. International Journal of Science, Research and Technology, 7(5), 12835-12846. 

32. Akila, R. (2024). A deep reinforcement learning approach for optimizing inventory management in the agri-food 

supply chain. J. Electrical Systems, 20(4s), 2238-2247. 

33. Mahendran, M., Anbazhagan, K., Pavithran, G., Nivas, A., & Pandey, S. D. (2022). Earthquake Damage Prediction 

using Machine Learning. Grenze International Journal of Engineering & Technology (GIJET), 8(1). 

34. Gopinathan, V. R. (2025). Enterprise AI Frameworks for Financial Data Engineering Behavioural Analytics and 

Intelligent Cloud Solutions. International Journal of Research Publications in Engineering, Technology and 

Management (IJRPETM), 8(4), 12499-12506. 

35. Kondalsamy, P., & Kaliappan, K. (2025). An Optimal Prediction of Leaf Disease Based on Hybrid Deep Learnings 

and Metaheuristic Technique. Traitement du Signal, 42(1), 363. 

36. Deivendran, P., Babu, P. S., Malathi, G., Anbazhagan, K., & Kumar, R. S. (2023). Emotion Recognition for 

Challenged People Facial Appearance in Social using Neural Network. arXiv preprint arXiv:2305.06842. 

37. Sugumar, R. (2025). Unified AI Framework for Predictive Data Engineering and Real Time Prescription and 

Billing Systems. International Journal of Advanced Engineering Science and Information Technology (IJAESIT), 8(5), 

17261. 

http://www.ijeetr.org/


International Journal of Engineering & Extended Technologies Research (IJEETR) 
                      |ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal |     

| Volume 8, Issue 2, March - April 2026 | 

DOI:10.15662/IJEETR.2026.0802374 

IJEETR©2026                                                             |     An ISO 9001:2008 Certified Journal   |                                               3705 

 

38. Vekariya, V., Kumar, S., & Rengarajan, A. (2024). A distinctive and smart agricultural knowledge-based 

framework using ontology. In Sustainability in Digital Transformation Era: Driving Innovative & Growth (pp. 207-

213). CRC Press. 

39. Gopinathan, V. R. (2025). Software engineering practices for AI-driven systems: From development to deployment 

(MLOps perspective). International Journal of Science, Research and Technology, 8(1), 13493-13500. 

40. Mathew, A. R. (2022). Threats and protection on E-sim: a prospective study. Novel Perspectives of Engineering 

Research, 8, 76-81. 

41. Naveena, S., & Kavitha, K. (2025). Gossypium herbaceum: Folium disease identification and classification using 

Efficient Net-Coordinate Convolutional Neural Network (EcoNet). Engineering Applications of Artificial Intelligence, 

152, 110701. 

42. Rengarajan, A., Mishra, A., Kulhar, K. S., Shrivastava, V. P., & Alawneh, Y. J. J. (2024, March). Role of Deep 

Reinforcement Learning in Mitigating Cyber Security Issues: A Review. In International Conference on Renewable 

Power (pp. 37-48). Singapore: Springer Nature Singapore. 

43. Achari, A. P. S. K., & Sugumar, R. (2024, November). Performance analysis and determination of accuracy using 

machine learning techniques for naive bayes and random forest. In AIP Conference Proceedings (Vol. 3193, No. 1, p. 

020199). AIP Publishing LLC. 

44. Mathew, A., & Alex, H. (2022). Detect & protect-medical device cybersecurity. Curr. Overview Sci. Technol. Res, 

1, 60-68. 

45. Sammy, F., Chettier, T., Boyina, V., Shingne, H., Saluja, K., Mali, M., ... & Shobana, A. (2025). Deep Learning-

Driven Visual Analytics Framework for Next-Generation Environmental Monitoring. Journal of Applied Science and 

Technology Trends, 114-122. 

46. Anbazhagan, K. (2024). Trustworthy and Adaptive AI Systems for Enterprise Analytics Cybersecurity and Decision 

Optimization Using API-First and Cloud-Native Architectures. International Journal of Technology, Management and 

Humanities, 10(03), 65-74. 

47. Mathew, A. (2021). Deep reinforcement learning for cybersecurity applications. Int J Comput Sci Mob Compu, 

10(12), 32-38. 

48. Dhinakaran, D. (2022). Joe Prathap P. M, Selvaraj D, Arul Kumar D and Murugeshwari B," Mining Privacy-

Preserving Association Rules based on Parallel Processing in Cloud Computing,". International Journal of Engineering 

Trends and Technology, 70(3), 284-294. 

49. Karthika, K., Anusha, K., Kavitha, K., Harshadha, R., Dharshini, D. S., & Sundhar, N. A. (2025, April). Frequency 

Reconfigurable Antenna using Advanced Materials: A Study. In 2025 3rd International Conference on Advancements 

in Electrical, Electronics, Communication, Computing and Automation (ICAECA) (pp. 1-6). IEEE. 

50. Thavamani, C., & Rengarajan, A. (2024). Clustering related behaviour of users by the use of partitioning and 

parallel transaction reduction algorithm. International Journal of Advanced Intelligence Paradigms, 29(2-3), 122-132. 

51. Sugumar, R. (2025). Unified AI Framework for Predictive Data Engineering and Real Time Prescription and 

Billing Systems. International Journal of Advanced Engineering Science and Information Technology (IJAESIT), 8(5), 

17261. 

52. Soundappan, S. J., & Sugumar, R. (2016). Optimal knowledge extraction technique based on hybridisation of 

improved artificial bee colony algorithm and cuckoo search algorithm. International Journal of Business Intelligence 

and Data Mining, 11(4), 338-356. 

53. SakthiPreetha, A., Kavitha, K., Karthika, K., & Manohari, R. G. (2025, April). A Novel Metasurface-Embedded 

Antenna for WBAN Communications. In 2025 3rd International Conference on Advancements in Electrical, 

Electronics, Communication, Computing and Automation (ICAECA) (pp. 1-4). IEEE. 

54. Murugeshwari, B., Selvaraj, D., Sudharson, K., & Radhika, S. (2023). Data Mining with Privacy Protection Using 

Precise Elliptical Curve Cryptography. Intelligent Automation & Soft Computing, 35(1). 

55. Gopinathan, V. R. (2025). Software engineering practices for AI-driven systems: From development to deployment 

(MLOps perspective). International Journal of Science, Research and Technology, 8(1), 13493-13500. 

56. Anbazhagan, K., Kumar, R., Thilagavathy, R., & Anuradha, D. (2024, March). Shortest Job First with Gateway-

based Resource Management Strategy for Fog Enabled Cloud Computing. In 2024 4th International Conference on 

Data Engineering and Communication Systems (ICDECS) (pp. 1-6). IEEE. 

57. Kannadhasan, S., Vasuki, S., Kavitha, K., Karthikeyan, P., & Usha, S. G. A. (Eds.). (2025, April). Preface: Role of 

Artificial Intelligence and IoT in Engineering, Technology & Science [ICRAETS 2024]. In AIP Conference 

Proceedings (Vol. 3258, No. 1, p. 010001). AIP Publishing LLC. 

58. Dhinakaran, D., Prathap, P. J., Selvaraj, D., Kumar, D. A., & Murugeshwari, B. (2022). Mining privacy-preserving 

association rules based on parallel processing in cloud computing. International Journal of Engineering Trends and 

Technology, 70(3), 284-294. 

http://www.ijeetr.org/

	Publication History: Received: 25.02.2026; Revised: 20.03.2026; Accepted: 25.03. 2026; Published: 28.03.2026.

