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Abstract: Sudden cardiac arrest is a critical medical emergency that demands immediate recognition and timely 

intervention to improve a patient’s chances of survival. Although hospital-based cardiac monitoring systems are 

dependable, their high expense and lack of portability make them impractical for everyday personal monitoring. This 

work presents an Internet of Things (IoT)-based wearable framework that enables continuous and real-time cardiac 

health observation in non-clinical environments. The device integrates multiple biosensors including electrocardiogram 

(ECG), pulse oximeter, body temperature, and galvanic skin response (GSR) to acquire physiological data. The 

acquired data are uploaded to a cloud environment, where algorithms evaluate and categorize the user’s cardiac 

condition as normal, borderline, or severe. The system is linked to a companion mobile application that visualizes real-

time readings and automatically issues alerts to caregivers and medical professionals when abnormalities are detected. 

Through the integration of wearable sensors, edge–cloud data analysis, and IoT communication, the proposed system 

delivers an economical approach for early cardiac distress prediction and prompt emergency support. 
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I. INTRODUCTION: 
 

Sudden cardiac arrest (SCA) remains one of the 

leading global causes of unexpected mortality [1] [2]. 

The outcome of such events depends heavily on how 

quickly abnormal cardiac activity is detected and 

managed [3-5]. Even with technological 

advancements, hospital monitoring setups remain 

costly, non-portable, and primarily intended for 

clinical environments [6] [7]. Consequently, 

individuals at high cardiovascular risk often go 

without continuous supervision once outside 

medical facilities [8-10], which increases their 

vulnerability to fatal cardiac events [11]. 

 

The proposed work focuses on designing a compact, 

affordable, and intelligent IoT-based wearable 

system for continuous cardiac monitoring [12-15]. 

Using multiple sensors such as ECG, pulse oximeter 

[16] [17], body temperature, and galvanic skin 

response the system continuously collects vital data, 

evaluates potential risks, and delivers instant alerts 

to caregivers through a mobile platform [18-21]. 

This integrated solution aims to support early 

diagnosis, timely response, and improved patient 

safety beyond traditional hospital environments [22] 

[23]. 

 

II. LITERATURE REVIEW: 
 

Recent innovations in IoT-based biosensing have 

transformed remote healthcare by allowing 

continuous [24] and minimally intrusive tracking of 

vital signs [25]. Many studies have introduced 

wearable prototypes that record essential 

cardiovascular metrics, including heart rate, blood 

oxygen level, and skin conductance [26]. These 

devices gather patient data in real time and transfer 

it to local or cloud-based servers for advanced 

processing and analysis [27]. 

 

Machine learning techniques now play a central role 

in improving the precision and dependability of 

automated cardiac-risk evaluation [28] [29]. 

Algorithms such as Random Forest, SVM, and deep 

neural models have been widely employed to 

identify abnormal cardiac rhythms and estimate 

corresponding risk levels [30-33]. Previous research 
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indicates that ECG-derived features like heart rate 

variability may serve as early warning markers for 

critical cardiac dysfunction [34]. 

 

The emergence of edge-computing boards such as 

ESP32, [35]  Raspberry Pi, and Jetson modules now 

supports on-device signal analysis, minimizing 

delay and reliance on continuous connectivity [36]. 

Hybrid edge–cloud frameworks enhance 

dependability by merging fast, device-level 

responsiveness with scalable cloud resources, 

ensuring continuous monitoring despite 

connectivity gaps. [37]. 

 

Although significant advances have been made,  

most existing platforms still focus on broad cardiac 

health tracking instead of dedicated early cardiac-

arrest prediction [38] [39]. Persistent challenges 

include high production costs [40], limited battery 

life [41], and insufficient integration with user-

friendly mobile applications [42]. 

 

The present study aims to address these gaps by 

designing a multi-sensor IoT framework that uses 

ECG, SpO₂   body temperature, and GSR inputs to 

predict cardiac distress through a machine learning 

model. The proposed system emphasizes 

affordability, portability, and real-time alerting,  

offering a practical solution for early cardiac event 

detection outside hospital settings. 

 

III. PROPOSED 

METHODOLOGY: 
 

Sensor Layer: 

This foundational layer continuously acquires vital 

physiological data using multiple low-power 

biomedical sensors embedded in a wearable module. 

⚫ ECG Sensor: Captures the heart’s electrical 

signals to identify arrhythmias and early 

cardiac abnormalities. 

⚫ Pulse Oximeter (SpO₂): Measures oxygen 

saturation and pulse rate to detect hypoxemia 

and circulatory issues. 

⚫ Body Temperature Sensor: Monitors thermal 

variations indicating infection or metabolic 

stress affecting cardiac function. 

⚫ GSR Sensor: Records skin conductance 

changes linked to stress-induced sympathetic 

responses. 

Sensor outputs are digitized and buffered within the 

microcontroller before transmission. Sampling rates 

ECG (250–500 Hz) and SpO₂ (1 Hz) are optimized 

to balance accuracy and power efficiency, ensuring 

reliable real-time physiological monitoring. 

 

Communication Layer: 

This layer enables real-time data transfer between 

the wearable module and the cloud server using IoT-

based microcontrollers like ESP32, Arduino Nano 

33 IoT, or Raspberry Pi. It supports two modes: 

⚫ Wi-Fi for high-speed, long-range connections 

in clinical or home settings. 

⚫ Bluetooth Low Energy (BLE) for short-range, 

power-efficient communication with smart 

phones. 

Its low-latency design ensures prompt detection and 

reporting of cardiac anomalies for timely medical 

response. 

 

Cloud Analytics and Machine Learning Layer: 

Physiological data are stored and processed on a 

cloud platform offering scalable computation and 

long-term storage. Signals undergo filtering, 

normalization, and segmentation before analysis. 

Machine learning models Random Forest, SVM, 

and AdaBoost classify cardiac conditions as normal, 

moderately critical, or critical. A hybrid edge cloud 

framework enables rapid local anomaly detection on 

the device and deeper cloud-based analysis for 

improved responsiveness and efficiency. 

 
 Mobile Application Layer: 

The mobile app, available for Android and iOS, 

serves as the user interface for monitoring and 

interaction. It displays real-time physiological data 

(ECG, pulse rate, SpO₂, temperature, and GSR), 

offers graphical dashboards for trends, and securely 

stores health records for clinical access. With role-

based access for patients, caregivers, and 

professionals, the app prioritizes ease of use and 

immediate alerts, enhancing connectivity between 

users and healthcare providers. 

 
 Emergency Response Layer: 

This layer automatically issues alerts during critical 

cardiac events. Upon detecting severe abnormalities, 

it sends SMS, app push, and email notifications to 

caregivers and healthcare providers, along with 

GPS-based location sharing to nearby hospitals or 

responders. By enabling rapid communication and 

location tracking, it minimizes treatment delays and 

strengthens the connection between remote 

monitoring and emergency care. 

 

 Workflow Overview 

The overall workflow proceeds through the 

following stages: 
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Figure 2: Workflow of Proposed Model 

 

In Figure 2 The system monitors patient vitals 

using wearable sensors and transmits data via cloud 

processing and machine learning to classify health 

conditions, triggering emergency alerts through 

SMS, app, email, or GPS. 

 

IV. RESULTS & ANALYSIS: 
 

The developed IoT-based wearable system detects 

early signs of cardiac arrest by monitoring vital 

signals like ECG, SpO₂, body temperature, and GSR 

using an ESP32 controller. It was tested with real-

time and benchmark data to confirm its accuracy and 

reliability in predicting cardiac arrest. 

 

Real-Time Sensor Observation 

The wearable prototype continuously tracked 

physiological signals, detecting abnormal QRS 

patterns in ECGs and SpO₂ drops below 90% as 

early cardiac distress indicators. Temperature and 

GSR also fluctuated under stress. Data were 

transmitted via ESP32 to the cloud with under 2-

second latency, enabling near real-time alerts. 

 

 

 

 

Cloud Integration and Mobile Application 

The cloud and mobile application layers facilitated 

real-time visualization, storage, and emergency 

alerting. The mobile app provided a user-friendly 

interface, displaying live ECG and SpO₂ readings, 

historical health trends, and personalized health 

insights. Upon detecting abnormal readings, the 

system automatically triggered alerts through SMS, 

push notifications, and GPS-based location sharing 

with caregivers and medical professionals. The 

system maintained an uptime of 98.7%, confirming 

its reliability for continuous cardiac monitoring. 

 

Model Performance Metrics: The Random Forest 

Classifier was trained using a structured dataset 

containing multiple physiological and clinical 

parameters such as age, resting blood pressure, 

cholesterol, heart rate, and ECG readings. 

 

Table 1: Model Performance Metrics 

Model  Performance Metrics 

Algorit

hms 

Accu

racy 

(%) 

Prec

isio

n 

(%) 

Rec

all 

(%) 

F1-

Scor

e 

(%) 

ROC

-

AUC 

XGBoo

st 
93.6 92.8 

91.

2 
91.9 0.95 

Rando

m 

Forest 

91.4 90.2 
89.

6 
89.9 0.93 

SVM 89.8 88.1 
87.

4 
87.7 0.91 

Linear 

Regress

ion 

83.1 81.7 
79.

5 
80.5 0.85 

  
 

Figure 4.1 

 
 Figure 4.2:  

 

 

Precision  

The (Figure 4.1, 4.2) shows the performance of four 

models Random Forest, XGBoost, SVM, and Linear 

Regression across five metrics: Accuracy, Precision, 

Recall, F1-Score, and ROC-AUC. Random Forest 

and XGBoost perform best overall, while Linear 

Regression shows the lowest scores across all 

metrics. 
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V. CONCLUSION: 
 

The proposed IoT-enabled wearable sensor system 

provides a smart, affordable, and reliable way to 

continuously monitor heart health and detect signs 

of cardiac arrest early. It combines sensors like 

ECG, SpO₂, body temperature, and GSR with cloud 

computing and machine learning to track health in 

real time, predict risks accurately, and instantly alert 

doctors or caregivers when something is wrong. 

With its compact design, strong performance, and 

easy-to-use mobile app, the system is ideal for both 

hospitals and everyday personal use helping people 

stay safe and manage their heart health proactively, 

even outside traditional healthcare settings. 

 

                   VI.  FUTURE SCOPE: 
 

In the future, this system can be made even smarter 

by using advanced deep learning models to more 

accurately predict cardiac arrest. It can also be 

upgraded to work with more sensors like those that 

track blood pressure and glucose levels for a 

complete view of a person’s health. Adding AI-

based personalization, 5G for faster data transfer, 

and blockchain for secure data storage would make 

the system more trustworthy and reliable. Moreover, 

creating smaller, energy-efficient hardware and 

ensuring it connects smoothly with existing 

healthcare systems would make it easier to scale up. 

Altogether, these improvements would move us 

closer to a fully intelligent, connected, and holistic 

health monitoring ecosystem. 

 

REFERENCES : 
 

1. Majumder, S., Mondal, T., and Deen, M. J., 

“Wearable sensors for remote health 

monitoring,” Sensors, vol. 19, no. 1, pp. 1–35, 

Jan. 2019.  

2. Majumder, S., et al., “Energy-efficient wearable 

smart IoT system to predict cardiac arrest,” Int. 

J. of Distributed Sensor Networks, vol. 16, no. 

7, pp. 1–12, Jul. 2020. 

3. Kumar, P., Mohapatra, D. P., Singh, A., and 

Choubey, A., “IoT-based cardiac arrest 

prediction through heart variability analysis,” in 

Advances in Intelligent Systems and 

Computing, Springer, 2020, pp. 367–377.  

4. Mittal, A., and Bansal, A., “Early prediction of 

cardiac arrest through heart rate variability 

analysis,” Int. J. of Engineering Research & 

Technology (IJERT), vol. 11, no. 6, pp. 142–

148, Jun. 2022. 

5. Li, J., Xu, H., Zhang, Y., and Liu, F., “A low-

power wireless system for predicting early signs 

of sudden cardiac arrest incorporating an 

optimized CNN model implemented on 

NVIDIA Jetson,” Sensors, vol. 23, no. 4, p. 

2270, 2023. 

6. Narayana, V.L., Gopi, A.P., Patibandla, R.S.M. 

(2021). An Efficient Methodology for Avoiding 

Threats in Smart Homes with Low Power 

Consumption in IoT Environment Using 

Blockchain Technology. In: Choudhury, T., 

Khanna, A., Toe, T.T., Khurana, M., Gia Nhu, 

N. (eds) Blockchain Applications in IoT 

Ecosystem. EAI/Springer Innovations in 

Communication and Computing. Springer, 

Cham. https://doi.org/10.1007/978-3-030-

65691-1_16 

7. Santhi Sri, K., Sandhya Krishna, P., Lakshman 

Narayana, V., Khadherbhi, R. (2021). Traffic 

Analysis Using IoT for Improving Secured 

Communication. In: Reddy, A., Marla, D., 

Favorskaya, M.N., Satapathy, S.C. (eds) 

Intelligent Manufacturing and Energy 

Sustainability. Smart Innovation, Systems and 

Technologies, vol 213. Springer, Singapore. 

https://doi.org/10.1007/978-981-33-4443-3_48 

8. K. Sarada, V. Lakshman Narayana,(2020),”An 

Iterative Group Based Anomaly Detection 

Method For Secure Data Communication in 

Networks”,Journal of Critical Reviews,Vol 7, 

Issue 6, pp:208-212.doi: 10.31838/jcr.07.06.39. 

9. KOSARAJU, CHAITANYA, and 

DHANABALAN GNANASEKARAN. 

"Precise Node Authentication using Dynamic 

Session Key Set and Node Pattern Analysis for 

Malicious Node Detection in Wireless Sensor 

Networks." INTERNATIONAL JOURNAL 

10.4 (2024). 

10. Venkatesh, R., Chaitanya, K., Bikku, T., & 

Paturi, R. (2020). A review on biomedical 

mining. J RNA Genomics, 16, 629-637. 

11. Ekkurthi, Adinarayana, V. Sujatha, and K. 

Vijay Kumar. "Effective Moving Object 

Tracking Using Adaptive Background 

Subtraction with Advanced Probability 

Evolutionary Algorithm." International Journal 

on Recent and Innovation Trends in Computing 

and Communication, vol. 11, no. 9S, 31 Aug. 

2023, 

https://doi.org/10.17762/ijritcc.v11i9s.7389. 

12. Sujatha, V., Mounisha Yaddala, Varshitha 

Kollipara, Karishma Shaik, and Ruchitha Burri. 

"Movie Reviews Data Classification Using 

Convolution Neural Networks." AIP 

Conference Proceedings, vol. 2724, no. 1, AIP 

Publishing, 2023. 

https://doi.org/10.1063/5.0130161. 

https://doi.org/10.1007/978-3-030-65691-1_16
https://doi.org/10.1007/978-3-030-65691-1_16
https://doi.org/10.1007/978-981-33-4443-3_48
https://doi.org/10.17762/ijritcc.v11i9s.7389
https://doi.org/10.1063/5.0130161


 

International Journal of Scientific Research & Engineering Trends 
Volume 12, Issue 2, Mar-Apr-2026, ISSN (Online): 2395-566X 

 

 
© 2026 IJSRET 

5 
 

13. Lakshman Narayana, V., Rao, G.S., Gopi, A.P., 

Lakshmi Patibandla, R.S.M. (2022). An 

Intelligent IoT Framework for Handling 

Multidimensional Data Generated by IoT 

Gadgets. In: Al-Turjman, F., Nayyar, A. (eds) 

Machine Learning for Critical Internet of 

Medical Things. Springer, Cham. 

https://doi.org/10.1007/978-3-030-80928-7_9 

14. Majety, Vasumathi Devi, V. Sujatha, V. S. Sai 

Rama Krishna Komanduri, and Satya Sandeep 

Kanumalli. "Enhanced Secure Communication 

AODV Routing Protocol Using SVM in 

MANETS." AIP Conference Proceedings, vol. 

2724, no. 1, AIP Publishing, 2023. 

https://doi.org/10.1063/5.0130170. 

15. Reddy, A. Y., & Balaga, T. R. (2025). 

Enhancing Precision Agriculture Based on 

Explainable   AI for Automated Nutrient 

Deficiency Diagnosis in Rice Using Attention 

SqueezeNet. Ingenierie des Systemes 

d'Information, 30(1), 181. 

16. D. Midhun Chakkaravarthy, V. Pavani and V. 

L. Narayana, "Lightweight Cryptography for 

IoMT: A Survey on Node Authentication and 

Access Control Techniques for Attack 

Detection," 2025 8th International Conference 

on Computing Methodologies and 

Communication (ICCMC), Erode, India, 2025, 

pp. 437-444, doi: 

10.1109/ICCMC65190.2025.11140602 

17. Kumari, G. R. P., Kanth, M. R., & Kamal, M. 

V. (2024, December). Parkinson’s Disease 

Verdict and Cataloguing by Using Various 

Machine Learning and Deep Learning 

Techniques: A Technical Review. In 

International Conference on Intelligent Systems 

and Sustainable Computing (pp. 407-417). 

Singapore: Springer Nature Singapore. 

18. Krisha, P.S., Peram, S.R. (2023). CT image 

precise denoising model with edge based 

segmentation with labeled pixel extraction 

using CNN based feature extraction for oral 

cancer detection. Traitement du Signal, Vol. 40, 

No. 3, pp. 1297-1304. 

https://doi.org/10.18280/ts.400349  

19. Krishna, K. V. S. S. R., Chaitanya, K., 

Subhashini, P. P. S., Yamparala, R., & 

Kanumalli, S. S. (2021). Classification of 

Glaucoma Optical Coherence Tomography 

(OCT) Images Based on Blood Vessel 

Identification Using CNN and Firefly 

Optimization. Traitement du Signal, 38(1). 

20. Prathipati, Silpa Chaitanya, and Susanta Kumar 

Satpathy. "A Multilevel De-Noising Approach 

for Precision Edge-Based Fragmentation in 

MRI Brain Tumor Segmentation." Traitement 

du Signal 40.4 (2023): 1715. 

21. Kavishwar, S. (2011). Pension funds as an 

infrastructure financing avenue: An exploratory 

study. Management Dynamics, 11(2), 33-45. 

22. Bidwaikar, V. N., & Kavishwar, D. S. (2012). 

Beauty parlours–prospective channel partners 

for    retail promotion of herbal cosmetic 

products by SMEs. Indian Streams Research 

Journal. 2(1), 1-4 

23. Shahu, A., Tiwari, H., Joshi, M., & Kavishwar, 

S. An Analysis of the Effectiveness of Index 

ETFS and Index Derivatives in Covered Call 

Strategy. Journal of Informatics Education and 

Research. 4(3), 42-48. 

24. Arora AS, Yachamaneni T, Kotadiya U. 

Architectural Optimization of Serverless Big 

Data Pipelines for AI Workloads Using Cloud 

Functions and Managed Spark on GCP. 

IJETCSIT [Internet]. 2024 Mar. 30 [cited 2026 

Apr. 5];5(1):61-8. 

25. Arora AS, Yachamaneni T, Kotadiya U. 

Predictive Modeling of Revolving Credit 

Balances Using High-Dimensional Financial 

and Behavioral Data. IJAIBDCMS [Internet]. 

2023 Mar. 30 [cited 2026 Apr. 5];4(1):98-107. 

26. B. K. Reddy Janumpally, "Intelligent Energy 

Aware Efficient Task Scheduling in Cloud 

Computing: Leveraging Swarm Optimization 

Algorithms for Improve Resource Utilization," 

2025 1st International Conference on Radio 

Frequency Communication and Networks 

(RFCoN), Thanjavur, India, 2025, pp. 1-6, doi: 

10.1109/RFCoN62306.2025.11085278. 

27. Janumpally, Bharath Kumar Reddy. (2026). 

Cognitive AI Agents for Self-Adaptive Security 

and Compliance Automation in Software 

Engineering Pipelines. 

10.1109/ICAUC68182.2026.11441048. 

28. S. S. R. Tummuri, "Machine Learning-Driven 

Data Quality Monitoring for Fault-Tolerant 

Data Pipelines," 2025 4th International 

Conference on Computational Modelling, 

Simulation and Optimization (ICCMSO), 

Singapore, Singapore, 2025, pp. 154-159, doi: 

10.1109/ICCMSO67468.2025.00036. 

29. S. S. R. Tummuri, "Generative AI for Data-

Centric Healthcare with Integrated Anomaly 

Detection and Monitoring," 2026 International 

Conference on Communication, Computing 

and Emerging Technologies (IC3ET), Vasai, 

India, 2026, pp. 520-526, doi: 

10.1109/IC3ET64989.2026.11467187. 

30. Ankur Mahida (2023) Enhancing Observability 

in Distributed Systems-A Comprehensive 

Review. Journal of Mathematical & Computer 

Applications. SRC/JMCA-166. DOI: 

doi.org/10.47363/JMCA/2023(2)135 

https://doi.org/10.1007/978-3-030-80928-7_9
https://doi.org/10.1063/5.0130170


 

International Journal of Scientific Research & Engineering Trends 
Volume 12, Issue 2, Mar-Apr-2026, ISSN (Online): 2395-566X 

 

 
© 2026 IJSRET 

6 
 

31. Ankur Mahida (2023) Machine Learning for 

Predictive Observability - A Study Paper. 

Journal of Artificial Intelligence & Cloud 

Computing. SRC/JAICC-252. DOI: 

doi.org/10.47363/JAICC/2023(2)235 

32. Jonnalagadda, P.K. (2026). Real-Time Cloud 

Infrastructure Monitoring System with 

Anomaly Detection and Self-healing 

Capabilities. In: Kumar, V.N., Senkerik, R., 

Prasad, V.K., Kumar, T.K. (eds) Intelligent 

Computing and Communication. ICICC 2025. 

Lecture Notes in Networks and Systems, vol 

1839. Springer, Cham. 

https://doi.org/10.1007/978-3-032-18349-1_43 

33. Jonnalagadda, Pawan Kalyan. “AI-Enabled 

Cloud–Edge Hybrid Infrastructure for 

Predictive Maintenance in Defense and 

Aerospace Systems.” International Journal of 

Science, Engineering and Technology, vol. 12, 

no. 2, 2024. 

34. Veginati, Navya. "Adaptive Transformer and 

Quantization Hybrid Framework for High-

Performance Large Language Model 

Applications." United International Journal of 

Engineering and Sciences, vol. 5, no. 4, Dec. 

2025, pp. 46–56 

35. Veginati, Navya. "Neural Network Driven 

Quantization Aware Optimization for Low 

Latency Large Language Model Inference." 

International Journal of Scientific Research in 

Computer Science, Engineering and 

Information Technology, vol. 10, no. 3, May-

June 2024, pp. 1162–1170, 

doi:10.32628/CSEIT25113584. 

36. Racha, Ganesh. “Multi-Layer AI Model for 

Cyber-Resilient Software Reliability 

Engineering.” International Journal of 

Scientific Research in Computer Science, 

Engineering and Information Technology, vol. 

11, no. 5, Sept.–Oct. 2025, pp. 507–519. 

https://doi.org/10.32628/CSEIT26121364 

37. Racha, Ganesh. "Predictive AI Model for 

Continuous Reliability Assurance in Site 

Operations." International Journal of Scientific 

Research in Science and Technology, vol. 12, 

no. 2, Mar.-Apr. 2025, pp. 1469-78, 

https://doi.org/10.32628/IJSRST2613340. 

38. Eswarawaka, R., Subash Chandra, C., Srinivas, 

V., Viswas, K. (2020). Adaptive Way of 

Particle Swarm Algorithm Employing the 

Fuzzy Logic. In: Das, K., Bansal, J., Deep, K., 

Nagar, A., Pathipooranam, P., Naidu, R. (eds) 

Soft Computing for Problem Solving. Advances 

in Intelligent Systems and Computing, vol 

1057. Springer, Singapore. 

https://doi.org/10.1007/978-981-15-0184-5_56 

39. Kanumuri, V., Srinisha, T., Bhaskar Reddy, 

P.V. (2019). Color-Texture Image 

Segmentation in View of Graph Utilizing 

Student Dispersion . In: Kumar, A., Mozar, S. 

(eds) ICCCE 2018. ICCCE 2018. Lecture Notes 

in Electrical Engineering, vol 500. Springer, 

Singapore. https://doi.org/10.1007/978-981-13-

0212-1_70 

40. Jingar, N. K. (2022). Secure-by-design AI-

assisted DevOps pipelines for large-scale 

enterprise platforms. International Journal of 

Scientific Research in Science and Technology, 

9(3), 903–913. 

https://doi.org/10.32628/IJSRST2291348 

41. Jingar, N. K. (2022). Generative AI–enabled 

transformation of legacy enterprise systems 

under security and compliance constraints. 

International Journal of Scientific Research in 

Computer Science, Engineering and 

Information Technology, 8(2), 760–770. 

https://doi.org/10.32628/CSEIT23906219 

42. Nirmal Kumar Jingar. (2021). Governed 

Autonomous Systems for Enterprise-Scale 

Supply Chain and Cloud Operations. In 

International Journal of Science, Engineering 

and Technology (Vol. 9, Number 6). Zenodo. 

https://doi.org/10.5281/zenodo.18629297 

 

 

https://doi.org/10.32628/IJSRST2613340
https://doi.org/10.1007/978-981-13-0212-1_70
https://doi.org/10.1007/978-981-13-0212-1_70
https://doi.org/10.32628/CSEIT23906219

