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ABSTRACT: This project presents a smart combat uniform designed to monitor the health condition of soldiers in real
time. It uses sensors to measure parameters such as heart rate, body temperature, and motion. The collected data is
transmitted using [oT technology to a monitoring system. In case of abnormal conditions, alerts are generated
automatically. This helps in quick medical response and improves safety. The system also includes GPS tracking for
location monitoring.
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L. INTRODUCTION

Soldiers work in extreme and risky environments where continuous monitoring is important. Traditional systems do not
provide real-time updates and rely on manual checking. This leads to delays in identifying health issues. With the
advancement of [oT, wearable devices can continuously track vital parameters. This project introduces a smart uniform
that integrates sensors and communication systems. It ensures timely detection and faster response during emergencies.

II. OBJECTIVES

The main objective is to continuously monitor the health condition of soldiers. It aims to provide real-time data
transmission using wireless communication. Another goal is to generate automatic alerts during emergencies. The
system also focuses on accurate temperature and heart rate monitoring. It includes location tracking using GPS
technology. Overall, the objective is to improve safety and reduce response time.

III. PROBLEM STATEMENT

In battlefield situations, soldiers may face sudden health issues or injuries. These conditions are often not detected
immediately due to lack of monitoring systems. Existing systems do not provide continuous tracking of vital
parameters. There is also a delay in communication during emergencies. This increases the risk to soldiers' lives.
Hence, a real-time monitoring system is required.

IV. PROPOSED SYSTEM
The proposed system is a wearable smart device integrated into a combat uniform. It uses sensors to collect health data
continuously. A NodeMCU microcontroller processes and transmits the data. GPS is used to track the exact location of

the soldier. If abnormal conditions are detected, alerts are triggered automatically. This system improves response time
and ensures better safety.
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VI. DESIGN AND SELECTION OF COMPONENTS

MICROCONTROLLER

The microcontroller is the brain of the system. It receives input from sensors and processes the data. It controls all
operations of the device. It also manages communication between components. It ensures proper functioning of the
system. It plays a key role in decision-making.

NODEMCU

NodeMCU is a Wi-Fi enabled microcontroller. It is used for wireless data transmission. It allows communication with
remote monitoring systems. It is compact and energy efficient. It supports easy programming using Arduino IDE. It is
widely used in IoT applications.

GPS

The GPS module is used for location tracking. It provides real-time coordinates of the soldier. It helps in identifying the
exact position during emergencies. It works using satellite signals. It improves rescue operations. It is essential for
outdoor monitoring.

TEMPERATURE SENSOR

The temperature sensor measures body temperature continuously. It detects abnormal temperature changes. It helps in
identifying fever or hypothermia. It provides accurate readings. It sends data to the controller. It is important for health
monitoring.
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HEARTBEAT SENSOR

The heartbeat sensor measures heart rate. It detects irregular heart conditions. It provides real-time pulse data. It helps
in identifying stress or fatigue. It is connected to the microcontroller. It plays a crucial role in monitoring.

MPU 6050
The MPU6050 is an accelerometer and gyroscope sensor. It detects motion and orientation. It helps in fall detection. It
provides movement data. It is useful in tracking activity. It enhances system functionality.

PUSH BUTTON
The push button is used for manual alerts. It allows the soldier to send emergency signals. It is simple and easy to use.
It provides quick response capability. It acts as a backup alert system. It improves safety.

BUZZER
The buzzer is used for alert indication. It produces sound during emergencies. It helps in immediate attention. It is
controlled by the microcontroller. It is simple and effective. It enhances alert system.

LCD DISPLAY
The LCD displays real-time data. It shows parameters like temperature and heart rate. It provides visual feedback. It is
easy to read. It consumes less power. It improves user interaction.

POWER SUPPLY
The power supply provides energy to the system. It ensures stable voltage. It protects components from damage. It is
designed for efficiency. It supports continuous operation. It is essential for system reliability.

PC
The PC is used for monitoring and analysis. It receives data from the system. It displays and stores information. It helps

in decision making. It allows remote access. It improves system usability.
SOFTWARE REQUIREMENTS

VII. RESULTS AND ANALYSIS

The system successfully monitored health parameters. Data was transmitted in real time. Alerts were generated during
abnormal conditions. GPS provided accurate location. The system showed reliable performance. It improved response
time.

VIII. CONCLUSION

The project provides an effective solution for soldier safety. It ensures continuous health monitoring. It reduces delay in
emergency response. It integrates multiple technologies. It is reliable and efficient. It can be further improved with
advanced features.

REFERENCES

1. J. Bharathi Madavarapu et al., “HOT Watch: loT-Based Wearable Health Monitoring System,” IEEE Sensors
Journal, vol. 24, no. 15, pp. xxx—xxx, Oct. 2024, doi: 10.1109/JSEN.2024.3424348.

2. M. Arun, K. Dinesh, M. Sarumathan and R. Santhoshi, “IOT-Based Patient Health and Fall Monitoring System,”
IJRASET Journal for Research in Applied Science and Engineering Technology, May 2025, doi:
10.22214/ijraset.2025.71213.

3. 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

4. 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

IJEETR©2026 | AnISO 9001:2008 Certified Journal | 2872



http://www.ijeetr.org/

International Journal of Engineering & Extended Technologies Research (IJEETR)

‘\’,3\4, [ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal |
¥ NZ %

¥ Ni#g ¥ .

‘%&_D? fﬁ | Volume 8, Issue 2, March - April 2026 |

IJEETR

DOI:10.15662/IJEETR.2026.0802278

5. 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

6. 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, DOI110.1007/s40998-025-00917-2,2025

7. 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

8. 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

9. 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.

10. 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.

11. 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.

12. 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

13. 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, DOLI:
https://doi.org/10.1590/1517-7076-RMAT-2024-0721

14. 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

15.S. Habib Mnaathr, “Design Remote Monitoring System for Patients at Real-Time Based on Internet of Things
(IoT),” Int. Journal of Engineering and Manufacturing, vol. 13, no. 5, pp. 1-10, 2023, doi:
10.5815/ijem.2023.05.01

16.D. Saini et al., “IoT Based Health Monitoring System,” [JRASET Journal for Research in Applied Science and
Engineering Technology, Apr. 2024, doi: 10.22214/ijraset.2024.60987.

17.B. Kommey, S. D. Kotey and D. Opoku, “Patient Medical Emergency Alert System,” International Journal of
Applied Information Systems, vol. 12, no. 17, pp. 7-14, Dec. 2018, doi: 10.5120/ijais2018451782. Kiran, A.,
Rubini, P., & Kumar, S. S. (2025). Comprehensive review of privacy, utility and fairness offered by synthetic
data. IEEE Access.

18. Gopinathan, V. R. (2024). Real-Time Financial Risk Intelligence Using Secure-by-Design Al in SAP-Enabled
Cloud Digital Banking. International Journal of Computer Technology and Electronics Communication, 7(6),
9837-9845.

19. Udayakumar, R., Elankavi, R., Vimal, R., & Sugumar, R. (2023). Improved Particle Swarm Optimization with
Deep Learning-Based Municipal Solid Waste Management in Smart Cities. Environmental & Social Management
Journal, 17(4).

20. Anand, L. (2023). An Intelligent AI and ML—Driven Cloud Security Framework for Financial Workflows and
Wastewater Analytics. International Journal of Humanities and Information Technology, 5(02), 87-94.

21.Soundappan, S. J. (2020). Big Data Analytics in Healthcare: Applications for Pandemic Forecasting. International
Journal of Advanced Research in Computer Science & Technology, 3(1), 2248-2253.

22.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,
7(4), 10713-10718.

23.Poornima, G., & Anand, L. (2024, May). Novel AI Multimodal Approach for Combating Against Pulmonary
Carcinoma. In 2024 Sth International Conference for Emerging Technology (INCET) (pp. 1-6). IEEE.

24.Prabha, P. S., & Rengarajan, A. (2025). Adaptive Cloud Resource Allocation Using Attention-Driven Deep
Reinforcement Learning. Engineering, Technology & Applied Science Research, 15(6), 29334-29340.

IJEETR©2026 | AnISO 9001:2008 Certified Journal | 2873



http://www.ijeetr.org/

International Journal of Engineering & Extended Technologies Research (IJEETR)

\\;s;ﬁ [ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal |
¥ NZ %

¥ Ni#g ¥ .

‘%&_D? iﬁ | Volume 8, Issue 2, March - April 2026 |

IJEETR

DOI:10.15662/IJEETR.2026.0802278

25.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.

26.Varma, K. K., & Anand, L. (2025, March). Deep Learning Driven Proactive Auto Scaler for High-Quality
Cloud Services. In International Conference on Computing and Communication Systems for Industrial
Applications (pp. 329-338). Singapore: Springer Nature Singapore.

27.Kumar, S. 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, 19(11), 3841-3855.

28.Poornima, G., & Anand, L. (2025). Medical image fusion model using CT and MRI images based on dual
scale weighted fusion based residual attention network with encoder-decoder architecture. Biomedical
Signal Processing and Control, 108, 107932.

29. Archana, R., & Anand, L. (2025). Residual u-net with Self-Attention based deep convolutional adaptive
capsule network for liver cancer segmentation and classification. Biomedical Signal Processing and Control,
105, 107665.Kumar, S. 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, 19(11), 3841-3855.

30. Rengarajan, A. (2025). Cloud-Based Al-Driven Threat Detection Framework for Smart Grid Cybersecurity.
International Journal of Future Innovative Science and Technology, 8(6), 16065.

31. Murugeshwari, B., Sudharson, K., Panimalar, S. P., Shanmugapriya, M., & Abinaya, M. (2020). SAFE-
Secure Authentication in Federated Environment using CEG Key code.

32.Raj A. A., & Sugumar, R. (2023). Early Detection of COVID-19 with Impact on Cardiovascular Complications
using CNN Utilising Pre-Processed Chest X-Ray Images. 2023 International Conference on Applied Intelligence
and Sustainable Computing (ICAISC), IEEE.

33.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.

34.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.

35.Sruthi, R. S., Ananya, S., & Murugeshwari, B. (2010). Web Based Virtual Control System Laboratory and On-
Line Temperature Control of Electrophoresis Equipment using LabVIEW. International Journal of Computer
Applications, 975, 8887.

36. Vimal Raja, G. (2021). Mining Customer Sentiments from Financial Feedback and Reviews using Data Mining
Algorithms. International Journal of Innovative Research in Computer and Communication Engineering, 9(12),
14705-14710.

37.MATHEW, A. R. (2025). Neurosecurity and Brain-Computer Interfaces.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
(IJAESIT), 7(5), 14905.

38. Mathew, A. (2025). Human—AI Collaboration in Security Operations: Measuring Alert Trust, Automation Bias, and
Analyst Upskilling in Al-Augmented SOC Environments. International Journal of Computer Technology and
Electronics Communication, 8(5), 11375-11380.

39.Soundappan, S. J. (2022). Al-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.

40.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.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.

41.Rengarajan, A., Jayakumar, C., & Sugumar, R. (2012). Optimization Of Recent Attacks Using Internet Protocol.
National Journal of System and Information Technology, 5(1), 8.

42.Mathew, A. (2024). Al TRiSM: Trust, Risk, and Security Management in Cybersecurity. Cybersecurity, 4(3), 84-
90.

43. Mathew, A. (2025). Deep seek vs. ChatGPT: A deep dive into Al Language mastery. Int J Multidisciplinary Res,
7(1), 1-5.

IJEETR©2026 | AnISO 9001:2008 Certified Journal | 2874



http://www.ijeetr.org/

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

