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ABSTRACT: As non-communicable diseases (NCDs) like Diabetes and Cardiovascular conditions continue to 

dominate global mortality rates, the need for low-latency, high-accuracy screening tools becomes crit-ical. This paper 

presents a novel approach to medical diagnostics by integrating a Decoupled Microservices architecture with 

advanced Ensemble Learning. We implement an Adaptive Boosting (AdaBoost) model for metabolic screening and a 

Gradient Boosting Machine (GBM) for cardiovascular risk assessment. By utilizing a MERN (MongoDB, Express, 

React, Node.js) stack integrated with a dedicated Python analytical engine via RESTful APIs, the system achieves a 

significant reduction in diagnostic latency (150ms–250ms). Experimental results on UCI datasets demonstrate a peak 

accuracy of 86.5% for diabetes and 89.2% for heart disease. This research provides a comprehensive end-to-end 

framework for scalable clinical decision support systems (CDSS) designed for real-world deployment in underserved 

regions. 

 

KEYWORDS: Healthcare Informatics, Ensemble Learning, AdaBoost, GBM, Microservices Architecture, MERN 
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I. INTRODUCTION 

 

THE integration of artificial intelligence into clinical workflows marks a paradigm shift from reactive to 

preventive medicine. In the contemporary medical land-scape of 2026, the bottleneck remains the early 

detection phase, where physiological changes often go unnoticed until 

clinical symptoms become severe. 

 

• Background and Significance 

Healthcare Informatics exists at the intersection of infor-mation science, computer science, and healthcare. Chronic 

diseases, particularly Diabetes and Cardiovascular Diseases, account for over 70% of global mortality. The complexity of 

these diseases involves multi-dimensional clinical biomark-ers (e.g., BMI, Glucose, Cholesterol, and Blood Pressure) that 

interact in non-linear ways. Traditional statistical models often fail to capture these intricate correlations, suffering from 

high bias or high variance. 

 

• Problem Statement 

Despite advancements, the current diagnostic landscape is hindered by systemic inefficiencies. First, diagnostic 

latency leaves a vast majority of the population without access to preventive healthcare. Second, traditional diagnostic 

meth-ods are fragmented, creating ”data silos” where informa-tion cannot flow seamlessly. Third, many existing 

tools act as ”black boxes,” offering no clinical transparency for the generated risk scores. 

 

• Research Contributions 

This paper provides the following technical contributions to the field of Healthcare Informatics: 

• A high-availability microservices architecture that isolates heavy AI inference from the user-facing web server. 

• A comparative analysis of sequential boosting learn-ers (AdaBoost and GBM) in a multi-disease con-text. 

• A ”Single-Window” user interface design that sim-plifies the clinical assessment journey. 

• Empirical validation of end-to-end system latency, proving the feasibility of real-time diagnostics. 
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II. LITERATURE SURVEY AND RESEARCH GAP 

 

To construct a scientifically valid CDSS, a comprehensive review of existing methodologies was conducted. 

• Machine Learning in Metabolic Screening 

Current literature highlights the limitations of standalone classifiers like SVM and Decision Trees in handling noisy 

clinical data. Research demonstrates that AdaBoost (Adap-tive Boosting) effectively synthesizes a ”strong learner” 

from decision stumps by focusing on misclassified sam-ples through adaptive weighting. This iterative weight-

adjustment mechanism creates highly precise decision boundaries for metabolic markers. 

 

• Cardiovascular Risk and Gradient Descent 

For heart disease diagnosis, Gradient Boosting Machines (GBM) have shown superior performance. Unlike bagging 

methods that build trees in parallel, GBM builds trees se-quentially to predict the residual errors of prior models. This 

allows the algorithm to optimize a differentiable loss func-tion, effectively capturing complex interactions between 

age, chest pain type, and ST-segment depression. 

 

• The Architectural Research Gap 

While many studies focus on algorithm accuracy, very few address the deployment architecture. Most researchers pro-

vide a local Python script; our research bridges the gap be-tween the model and the end-user by providing a scalable, 

full-stack microservices solution using the MERN stack. 

 

III. THEORETICAL FRAMEWORK AND METHODOLOGY 

 

The methodology harmonizes robust data science practices with a modern full-stack architecture. 

• Dataset Selection and Preprocessing 

The system utilizes gold-standard datasets from the UCI Machine Learning Repository. 

 

Data Cleaning 

Medical datasets frequently contain missing values, such as biologically impossible zero values for glucose. The system 

employs Mean and Median Imputation for continuous vari-ables and Mode Imputation for categorical attributes. 

 

Normalization 

To prevent features with larger ranges (e.g., Cholesterol) from dominating those with smaller ranges (e.g., BMI), Z-

score standardization was applied: 

x − µ 

A learning rate (shrinkage factor) is applied to prevent the model from converging too quickly and overfitting the 

training data. 

 

3.2 GBM Logic for Cardiovascular Analysis 

GBM minimizes a loss function L(y, F (x)) by adding new trees that follow the negative gradient. The updated model 

Fm(x) at iteration m is: 

n 

Fm(x) = Fm−1 

(x) + γm ∂L(yi, Fm−1(xi)) ∂Fm−1(x ) 

(4) 

i=1 i 

 

IV. SYSTEM ARCHITECTURE AND IMPLEMENTATION 

 

The system leverages a Decoupled Microservices Design, divided into three logical tiers. 

• The Presentation Layer (Frontend) 

The user interface is a Single Page Application (SPA) de-veloped using React.js. It handles the dynamic visualization of 

diagnostic reports and uses Axios for asynchronous API communication. 

 

• The Application Layer (Backend) 
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The Node.js and Express.js server acts as the API Gateway. It manages JSON Web Tokens (JWT) for secure 

authentication and routes clinical data payloads to the analytical engine. 

 

• The Analytical Layer (Microservice) 

A dedicated Python Flask microservice hosts the pre-trained AdaBoost and GBM models. The models are serialized 

using Pickle (.sav) files, enabling near-instant inference without the need for retraining on every request. 

 

z = (1) 

σ 
where x is the raw value, µ is the mean, and σ is the standard deviation. 

 

4.4 AdaBoost Logic for Diabetes Prediction 

AdaBoost constructs a ”strong learner” by iteratively refin-ing ”weak learners.” Let Dt(i) be the weight of the i-th 

instance at step t. The error ϵt of the weak classifier ht is calculated as: 

ϵt = Dt(i) (2) 

i:ht(xi)̸=yi 

 

The algorithm calculates a weight αt for each classifier based on its error rate: 

α = 
1 ln

  
1 − ϵt

 (3) 

 

Instance weights are then updated so that misclassified samples receive higher importance in the next round. 

 

 
Fig. 1. Single-column System Architecture: Demonstrating the RESTful communication between the React Client, 

Node.js Gateway, and Flask Inference Service. 

 

V. DESIGN DIAGRAMS AND PROCESS FLOW 

 

• Logical Workflow 

When a user submits health data, it is validated on the client side before being transmitted as a JSON payload 

to the backend. The Python API receives the data, executes the corresponding model, and returns a prediction score and 

classification. 

where TP is True Positives, TN is True Negatives, FP is False Positives, and FN is False Negatives. The F1-Score 

balances Precision and Recall: 

F 1 = 2 · Precision · Recall 

Precision + Recall 
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5.2  Performance Metrics Analysis 

(6) 

As detailed in Table 1, the GBM model achieved an accuracy of 89.2% and a recall of 87.0%. High recall is critical in 

a medical context to minimize False Negatives. The AdaBoost model provided highly stable output for metabolic risk 

assessment with an 86.5% accuracy. 

 

 
 

Fig. 2. Data Processing Pipeline: Step-by-step logic from input validation to result persistence. 

 

TABLE 1 

System Performance Comparison (UCI Datasets) 

 

Metric AdaBoost (Diabetes) GBM 

(Heart) 

Accuracy 86.5% 89.2% 

Precision 84.2% 88.5% 

Recall 

(Sensitivity) 

82.1% 87.0% 

F1-Score 83.1% 87.7% 

 

 

• Data Persistence and Schema 

MongoDB Atlas provides a NoSQL solution for storing diagnostic history. The Entity-Relationship structure links User 

profiles securely to their generated Medical Predic-tions. 

 

 
 

Fig. 3. Entity Relationship Diagram: Structure of MongoDB collections for patient tracking. 
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VI. EXPERIMENTAL RESULTS AND DISCUSSION 

 

The models were evaluated using a multi-dimensional suite of metrics to ensure clinical reliability. 

 

• Evaluation Metrics 

The primary metrics include Accuracy, Precision, Recall (Sensitivity), and the F1-Score. Accuracy is defined as: 

TP + TN 

Accuracy = (5) 

TP + TN + FP + FN 

ROC-AUC 0.89 0.92 

 

• ROC-AUC Curve Analysis 

The Area Under the Curve (AUC) represents the model’s ability to distinguish between classes. The GBM model 

achieved ”Excellent Discrimination” with an AUC of 0.92, while AdaBoost maintained ”Good Discrimination” at 

0.89. 

 

 
 

Fig. 4. ROC-AUC Curve analysis demonstrating the true positive rate vs false positive rate. 

 

• Latency Analysis and System Efficiency 

To validate the system’s ”Industry-Ready” status, latency was measured across three stages: 

• API Gateway Processing: 50ms–100ms. 

• Machine Learning Inference: 15ms–30ms. 

• Total End-to-End Latency: 150ms–250ms. 

By offloading mathematical computations to the Python mi-croservice, the main web server is never blocked, allowing 

for concurrent user scaling. 

 

 
 

Fig. 5. Confusion Matrix analysis indicating the minimization of False Negatives in the ensemble models. 
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• Explainable AI (XAI) Integration 

To address the ”black box” nature of boosting algorithms, the system integrates SHAP (SHapley Additive 

exPlana-tions). This provides clinical transparency by highlighting the specific biomarkers (e.g., high glucose) that 

pushed the model toward a diagnosis. 

 

VII. CONCLUSION AND FUTURE SCOPE 

 

7.1 Summary of Contributions 

The proposed Intelligent Multi-Disease Prediction System successfully demonstrates the viability of integrating ad-

vanced ensemble machine learning models within a decou-pled, highly scalable microservices web architecture. The 

integration of the MERN stack with a dedicated Python Flask analytical engine allowed the system to achieve an end-

to-end inference latency of 150ms to 250ms, proving its efficacy for high-traffic environments. 

 

• Clinical Efficacy 

Clinically, the deployment of sequential boosting algorithms yielded superior diagnostic metrics. The GBM model mini-

mized the rate of False Negatives, and the AdaBoost model achieved robust metabolic screening. These metrics con-

firm that focusing on iterative error correction in ”hard-to-classify” patient profiles significantly enhances the reliabil-

ity of Clinical Decision Support Systems (CDSS). 

 

• Future Work and Research Directions 

Future iterations will focus on continuous, dynamic health monitoring: 

• IoT and Wearable Integration: Integrating real-time data streams from IoT devices to capture temporal 

physiological fluctuations. 

• Federated Learning: Employing Federated Learning to train models across distributed hospital networks 

without centralizing sensitive patient records. 

• Expansion of Disease Modules: Scaling the infer-ence microservice to include predictive models for Chronic 

Kidney Disease and Hepatic anomalies. 

 

REFERENCES 

 

1. W. R. Hersh, Healthcare Informatics: Improving Efficiency through Technology, Analytics, and Management. 

Chicago, IL, USA: Health Administration Press, 2022. 

2. M. Chen, Y. Hao, K. Hwang, L. Wang, and L. Wang, “Disease Prediction by Machine Learning Over Big Data 

From Healthcare Communities,” IEEE Access, vol. 5, pp. 8869–8879, 2017. 

3. Y. Freund and R. E. Schapire, “A Decision-Theoretic Generaliza-tion of On-Line Learning and an Application to 

Boosting,” Journal of Computer and System Sciences, vol. 55, no. 1, pp. 119–139, 1997. 

4. J. H. Friedman, “Greedy Function Approximation: A Gradient Boosting Machine,” Annals of Statistics, vol. 29, no. 

5, pp. 1189–1232, 2001. 

5. UCI Machine Learning Repository. “Heart Disease Dataset” and “Pima Indians Diabetes Dataset.” [Online]. 

Available: https:// archive.ics.uci.edu/ml/datasets.php. [Accessed: 10-Mar-2026]. 

6. S. Newman, Building Microservices: Designing Fine-Grained Systems. Sebastopol, CA, USA: O’Reilly Media, 

2021. 

7. D. Taibi, V. Lenarduzzi, and C. Pahl, “Processes, Motives, and Challenges for Microservice Adoption in Industrial 

IT,” IEEE Transactions on Software Engineering, vol. 47, no. 5, pp. 915–931, 2021. 

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 

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.2026.0802423 

IJEETR©2026                                                            |     An ISO 9001:2008 Certified Journal   |                                               4181 

 

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 

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. A. Kumar and P. Smith, “Evaluating MERN Stack Web Appli-cations for High-Availability Healthcare Systems,” 

International Journal of Web Engineering, vol. 12, no. 3, pp. 45–59, 2024. 

21. R. Caruana and A. Niculescu-Mizil, “An Empirical Comparison of Supervised Learning Algorithms,” in Proc. 

23rd International Conference on Machine Learning (ICML), 2006, pp. 161–168. 

22. K. Kourou, T. P. Exarchos, K. P. Exarchos, M. V. Karamouzis, and D. 

23. Fotiadis, “Machine Learning Applications in Cancer Prognosis and Prediction,” Computational and Structural 

Biotechnology Journal, vol. 13, pp. 8–17, 2015. 

24. A. N. Ramesh, C. Kambhampati, J. R. Monson, and P. J. Drew, “Artificial Intelligence in Medicine,” Annals of The 

Royal College of Surgeons of England, vol. 86, no. 5, pp. 334–338, 2004. 

25. J. Doe and M. Srinath, “RESTful API Integration between Node.js and Python for Real-Time ML Inference,” IEEE 

Transactions on Cloud Computing, vol. 9, no. 2, pp. 210–225, 2025. 

26. H. B. Kibria, A. Matin, N. Mahmud, and F. A. et al., “A Compar-ative Study of Machine Learning Algorithms 

for Predicting Heart Disease,” in Proc. IEEE International Conference on Telecommunica-tions and Photonics 

(ICTP), 2022, pp. 1–5. 

27. T. Chen and C. Guestrin, “XGBoost: A Scalable Tree Boosting System,” in Proc. 22nd ACM SIGKDD 

International Conference on Knowledge Discovery and Data Mining, 2016, pp. 785–794. 

28. C. Dwork and A. Roth, “The Algorithmic Foundations of Differen-tial Privacy,” Foundations and Trends in 

Theoretical Computer Science, vol. 9, no. 3–4, pp. 211–407, 2014. 

29. Anand, L., Maurya, M., Seetha, J., Nagaraju, D., Ravuri, A., &Vidhya, R. G. (2023, July). An intelligent approach 

to segment the liver cancer using Machine Learning Method. In 2023 4th international conference on electronics 

and sustainable communication systems (ICESC) (pp. 1488-1493). IEEE.  

30. Rajendran, S., Sundarapandi, A. M. S., Krishnamurthy, A., &Thanarajan, T. (2022). An intelligent face recognition 

technology for iot-based smart city application using condition-cnn with foraging learning pso model. International 

Journal of Pattern Recognition and Artificial Intelligence, 36(14), 2256018.  

31. Murugeshwari, B., &Sujatha, R. (2014). Preservation of Privacy for Multiparty Computation System with 

Homomorphic Encryption. International Journal of Emerging Technology and Advanced Engineering, 4(3), 530-

535.  

32. 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.  

33. Samrat, B., Thomas, P. K., Kumar, S., Benila, A., Bhardwaj, R., &Vigenesh, M. (2024, December). Industrial 

informatics in optimizing software-defined vehicles for logistics. In 2024 IEEE 2nd International Conference on 

Innovations in High Speed Communication and Signal Processing (IHCSP) (pp. 1-9). IEEE.  

http://www.ijeetr.org/
https://doi.org/10.1590/1517-7076-RMAT-2024-0721


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.2026.0802423 

IJEETR©2026                                                            |     An ISO 9001:2008 Certified Journal   |                                               4182 

 

34. Soundappan, S. J. (2024). AI-driven customer intelligence in enterprise lakehouse systems Sentiment Mining 

Governance-Aware Analytics and Real-Time Data Synchronization. International Journal of Advanced 

Engineering Science and Information Technology.  

35. Rajasekar, M. (2024). AI-Powered Cyber-Secure Federated Learning on AWS for Next-Generation Digital 

Banking Analytics. International Journal of Advanced Research in Computer Science & Technology (IJARCST), 

7(3).  

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., &Murugeshwari, B. (2016). An Efficient MChord based Authentication for Vehicular Ad-Hoc 

Networks.  

38. 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. 

39. Mathew, A., & Alex, H. (2025). Federated Learning for Secure Genomic Research: Privacy-Preserving AI 

Solutions for Precision Medicine. Science and Technology: Developments and Applications Vol. 9, 36-43. 

40. Selvi, G. V., Anbarasan, A. B., Murthy, B. A., &Prabavathy, S. (2023). An Application Oriented Integrated 

Unequal Clustering Algorithm for Wireless Sensor Network. In Underwater Vehicle Control and Communication 

Systems Based on Machine Learning Techniques (pp. 140-154). CRC Press.  

41. 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. 

42. Rajasekar, M. (2024). Real-Time Predictive DevOps Intelligence for Risk-Aware Digital Business Processes in 

Cloud and SAP Ecosystems. International Journal of Advanced Research in Computer Science & Technology 

(IJARCST), 7(4), 10713-10718.  

43. Jagadeesh, S., & Sugumar, R. (2017). A comparative study on artificial bee colony with modified ABC algorithm. 

European Journal of Applied Sciences, 9(5), 243–248.  

44. Murugeshwari, B., Sarukesi, K., &Jayakumar, C. (2010, March). An efficient method for knowledge hiding 

through database extension. In 2010 International Conference on Recent Trends in Information, 

Telecommunication and Computing (pp. 342-344). IEEE.  

45. Reddy, K. V. V. K., &Vimal, V. R. (2024, July). A novel approach on improved segmentation and classification of 

remote sensing images using AlexNet compared over linear discriminant analysis with improved accuracy. In 2024 

Second International Conference on Advances in Information Technology (ICAIT) (Vol. 1, pp. 1-6). IEEE.  

46. Gowthami, D., &Vigenesh, M. (2024). Distributed and Lightweight Intrusion Detection for IoT: A Lightweight 

Pyramidal U-Net With Tri-Level Dual Inception-Based Framework. In The Convergence of Self-Sustaining 

Systems With AI and IoT (pp. 154-173). IGI Global Scientific Publishing.  

47. Anand, P. V., &Anand, L. (2023, December). An Enhanced Breast Cancer Diagnosis using RESNET50. In 2023 

International Conference on Innovative Computing, Intelligent Communication and Smart Electrical Systems 

(ICSES) (pp. 1-5). IEEE.  

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

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

49. 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.  

50. Poornima, G., &Anand, L. (2024, April). Effective Machine Learning Methods for the Detection of Pulmonary 

Carcinoma. In 2024 Ninth International Conference on Science Technology Engineering and Mathematics 

(ICONSTEM) (pp. 1-7). IEEE.  

51. Rengarajan, A., Jayakumar, C., & Sugumar, R. (2012). Optimization Of Recent Attacks Using Internet Protocol. 

National Journal of System and Information Technology, 5(1), 8.  

52. Mathew, A., &Romasco, L. (2024). Forensic Investigation of Artificial Intelligence Systems. Research Updates in 

Mathematics and Computer Science Vol. 4, 154-164.  

53. 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. 

54. Soundappan, S. J. (2020). Big data analytics in healthcare: Applications for pandemic forecasting. International 

Journal of Advanced Research in Computer Science & Technology, 3.  

55. 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.  

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.2026.0802423 

IJEETR©2026                                                            |     An ISO 9001:2008 Certified Journal   |                                               4183 

 

56. 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.  

57. Mathew, A. (2025). Ahead of the breach: Predictive threat intelligence in aviation inspired by Scattered Spider 

attacks. Multidisciplinary International Journal of Research and Development (MIJRD), 4(6), 54–58.  

58. Soundappan, S. J. (2021). DataOps: Orchestrating Reliable ML Data Pipelines. International Journal of Research 

and Applied Innovations, 4(4), 5533-5537. 

59. Garg, V. K., Soundappan, S. J., &Kaur, E. M. (2020). Enhancement in intrusion detection system for WLAN using 

genetic algorithms. South Asian Research Journal of Engineering and Technology, 2(6), 62–64.  

60. Anand, L., Tyagi, R., & Mehta, V. (2024, January). Food recognition using deep learning for recipe and restaurant 

recommendation. In Proceedings of Eighth International Conference on Information System Design and Intelligent 

Applications (pp. 269-279). Singapore: Springer Nature Singapore.  

61. Kumar, A., &Anand, L. (2025). A Novel EEG-Based Deep Learning Framework for Enhancing Communication in 

Locked-In Syndrome Using P300 Speller and Attention Mechanisms. KSII Transactions on Internet and 

Information Systems (TIIS), 19(11), 3841-3855.  

62. Soundappan, S. J. (2022). AI-Based Fault Detection and Isolation for Reliability in Modern Power Systems. 

International Journal of Research Publications in Engineering, Technology and Management (IJRPETM), 5(4), 

7106-7110. 

63. Chandra, S., Rengarajan, A., Sahoo, G. S., & Sharma⁴, S. (2024, October). Identifying Neuronal Damage and 
Plasticity by Analyzing Changes in Diffusion Tensor. In Proceedings of the 5th International Conference on Data 

Science, Machine Learning and Applications; Volume 2: ICDSMLA 2023, 15–16 December, Hyderabad, 

India (Vol. 2, p. 433). Springer Nature. 

http://www.ijeetr.org/

