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ABSTRACT: In industries where workers face various hazards and risks, safety is a paramount concern, we propose a
Safety and Worker Tracking Helmet using IoT to enhance safety measures and tracking capabilities in hazardous
environments. The system utilizes Internet of Things (IoT) technology to provide real-time monitoring and tracking of
workers, ensuring their well-being and enabling timely responses in case of emergencies. The main objective of this
research is to design and develop a robust and efficient helmet that incorporates sensors, communication modules, and a
central control unit to monitor vital parameters of workers and track their locations in hazardous areas. The Safety and
Worker Tracking Helmet employs a network of sensors to monitor parameters such as temperature, humidity, gas levels,
and heart rate. Any abnormal readings trigger immediate alerts to the control unit, which can be monitored by designated

personnel on-site or remotely.
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. INTRODUCTION

Industries that involve challenging working conditions and
potential hazards, worker safety is of paramount importance.
we propose the design and development of a Safety and
Worker Tracking Helmet using IoT to enhance safety
measures and tracking capabilities in hazardous environments.
The objective is to leverage the power of Internet of Things
(IoT) technology to ensure the safety and well-being of
workers in various industries [1]. The Safety and Worker
Tracking Helmet is equipped with advanced sensors,
communication modules, and a central control unit. It enables
real-time monitoring of vital parameters and accurate tracking
of workers within their respective work areas. By continuously
monitoring parameters such as temperature, humidity, gas
levels, and heart rate, the helmet can detect any abnormalities
and promptly alert designated personnel. This allows for
immediate intervention and proactive measures to ensure the
safety of workers. Additionally, the helmet incorporates GPS
and RFID technology, which enables precise and real-time
tracking of each worker's location within the work area. In the
event of an emergency or accident, the precise location
information facilitates efficient rescue operations, reducing
response time and increasing the chances of successful
outcomes [2]. The integration of IoT connectivity ensures
seamless communication between the helmet, control unit, and
monitoring personnel, enabling quick responses and
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coordinated actions. The implementation of the Safety and
Worker Tracking Helmet using IoT offers numerous benefits.
It enhances the safety and well-being of workers by providing
continuous monitoring of vital parameters and immediate
alerts in case of any anomalies. The tracking feature ensures
accurate and real-time location information, enabling efficient
rescue operations and reducing response time during
emergencies. Additionally, the system promotes a safer work
environment, allowing companies to comply with safety
regulations and mitigate potential risks. This project aims to
contribute to the improvement of safety standards in various
industries by developing and implementing the Safety and
Worker Tracking Helmet using IoT [3]. By prioritizing worker
safety and well-being, this project has the potential to prevent
accidents, protect workers, and create safer and more
sustainable work.

A significant decrease in safety incidents and improved
efficiency. Workers benefited from receiving real-time alerts
about potential hazards, which enhanced their safety
awareness, while effective communication among team
members contributed to a more streamlined workflow [4].
These studies have shed light on the positive impact of tracking
and safety helmet systems on worker safety and operational
effectiveness. By leveraging IoT technologies and
incorporating advanced tracking and safety features, the
project seeks to enhance safety measures and provide real-time
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monitoring and communication capabilities. Through an in-
depth analysis of the literature and building upon the insights
gained from previous studies, this project aims to address the
specific needs and challenges faced in the helmet industry,
ultimately striving to improve worker safety and well-being.

Il. LITERATURE SURVEY

This section presents a comprehensive review of the
literature on tracking and safety helmet systems, focusing on
their application in various work environments. The literature
highlights the significance of these systems in enhancing safety
measures and operational efficiency. Numerous studies have
explored the implementation of tracking and safety helmet
systems equipped with GPS or other location tracking
technologies. These systems have proven effective in
monitoring the locations of workers wearing helmets, ensuring
adherence to designated work areas, and alerting supervisors
in case of any deviations. The incorporation of sensors in these
systems allows for the detection of potential safety hazards,
such as falling objects, enabling real-time alerts to be sent to
both workers and supervisors. Moreover, the integration of
communication systems, such as two-way radios or mobile
phones, facilitates seamless communication between
employees and their supervisors during work hours. A range of
case studies have been conducted to investigate the
effectiveness of tracking and safety helmet systems in different
settings [5]. One such study focused on the construction
industry and implemented a GPS-enabled system on a large
construction site. The study revealed a significant reduction in
safety incidents and an increase in overall efficiency,
attributing these improvements to the system's ability to
provide real-time alerts and foster quick communication
between workers and supervisors. Another case study
evaluated a two-way radio- based communication system for
safety helmet users in a factory environment. The findings
indicated a notable reduction in safety incidents on the factory
floor, along with improved communication and coordination
among workers. Furthermore, research has explored the use of
wearable technology, including tracking and safety helmet
systems, in warehouse settings. The implementation of these
systems led to a significant decrease in safety incidents and
improved efficiency. Workers benefited from receiving real-
time alerts about potential hazards, which enhanced their safety
awareness, while effective communication among team
members contributed to a more streamlined workflow [6].
These studies have shed light on the positive impact of tracking
and safety helmet systems on worker safety and operational
effectiveness. By leveraging IoT technologies and
incorporating advanced tracking and safety features, the
project seeks to enhance safety measures and provide real-time
monitoring and communication capabilities. Through an in-
depth analysis of the literature and building upon the insights
gained from previous studies, this project aims to address the
specific needs and challenges faced in the helmet industry,
ultimately striving to improve worker safety and well-being

[7].
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. METHODOLOGY

The methodology employed in this research encompasses a
comprehensive and systematic approach to develop and
implement the Safety and Tracking Helmet using IoT system.
The process begins with a detailed project planning phase,
which involves identifying the project objectives, defining the
scope, and determining the specific requirements for the
system. Extensive research is conducted to explore and
understand the existing IoT technologies and mining safety
protocols relevant to the project. This research serves as the
foundation for the subsequent stages of the methodology.
Based on the research findings, a well-defined system design
is formulated. The design encompasses the hardware and
software architecture of the Safety and Tracking Helmet
system, including the selection and integration of various
components. This involves the careful consideration of GPS
modules, sensors for detecting hazardous conditions,
microcontrollers for data processing, and communication
modules for transmitting real- time information. Following the
system design, a functional prototype of the Safety and
Tracking Helmet system is developed. This involves
assembling and integrating the selected components into a
cohesive unit. The prototype is thoroughly tested to ensure its
functionality. The testing phase includes simulating various
scenarios and conditions to validate the system's performance
and effectiveness in tracking and ensuring the safety of the
helmet. This entails installing the Safety and Tracking Helmets
and configuring the necessary infrastructure to support the
system's operation. Comprehensive user training is provided to
the helmet and relevant personnel to ensure they are proficient
in operating and utilizing the system effectively.

During the deployment phase, data is collected from the
deployed system, including information on helmet tracking
locations, safety incidents, and system performance. This data
is then meticulously analyzed to identify patterns, trends, and
insights that can contribute to improving safety measures and
optimizing operational procedures. The analysis provides
valuable information for identifying areas of improvement and
refining the system for future iterations. Finally, a
comprehensive report is prepared, documenting the entire
process, including the project objectives, methodology, system
design, implementation details, testing results, data analysis
findings, and recommendations. The report serves as a
valuable resource for sharing the knowledge and insights
gained from the project and provides a foundation for future
research and improvements in safety and tracking systems. By
following this rigorous and systematic methodology, the
Safety and Tracking Helmet using IoT system can be
effectively developed, implemented, and evaluated. The
methodology ensures that all crucial aspects of the project are
considered, resulting in an innovative solution that enhances
safety measures and addresses the specific needs of the mining
industry.
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IV. REQUIREMENT ANALYSIS

The use case shows in Figure 1, that each of the user
functionality in the system 3 of the user has a shared
functionality which Is login only all the users use the same
method to login but each of the users has a different dashboard
with different functionality they can update the information or
manually set location, also on the dashboard they can see the
status of there and press the panic button application that they
send with those who have been rejected or accepted [8-9].
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Figure 1: System Use Case Diagram

Figure 2 is used to depict the dynamic behavior of a system; it
shows the flow of activities and operations within the system,
whereas other diagrams like sequence diagrams focus on the
flow of messages between objects. Activity diagrams are not
just used for visualization purposes but also can be used for
creating executable systems through both forward and reverse
engineering techniques [10-11].
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Figure 2: System Activity Diagram
IV. RESULTS AND DISCUSSION

The results of the Safety and Tracking Helmet using IoT
system implementation yielded significant insights into its
effectiveness and potential impact on improving safety in
helmet environments. Through extensive testing and
evaluation, the system demonstrated several key outcomes.
Firstly, the tracking functionality of the system provided real-
time location information of tracking helmet within the
designated work areas. This enabled supervisors to monitor
and ensure that miners were operating within safe zones,
minimizing the risk of accidents or unauthorized access to
restricted areas. The GPS modules integrated into the helmets
accurately tracked the movement of miners, allowing for
efficient monitoring and response in case of emergencies.
Secondly, the sensor-based safety features of the helmets
proved highly effective in detecting potential hazards. The
sensors were capable of identifying hazardous conditions such
as falling objects, excessive heat, or toxic gas levels. Upon
detecting such conditions, the system promptly alerted the
supervisors, allowing for immediate action to mitigate risks
and ensure the well-being of the safety helmet. The
communication capabilities of the system played a vital role in
enhancing coordination and response times. The built-in two-
way radio or mobile phone functionality facilitated seamless
communication for supervisors. This enabled the tracking
helmet to quickly report any safety concerns, request
assistance, or communicate crucial information, fostering a
more efficient and responsive safety culture within the helmet
tracking environment.
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The implementation of the Safety and Tracking Helmet using
IoT system led to a significant reduction in safety incidents and
improved overall safety performance. The real- time
monitoring and timely alerts enabled proactive measures to
prevent accidents and ensure a safer working environment. The
system's ability to collect and store data on safety incidents and
usage patterns further allowed for in-depth analysis and
identification of areas for continuous improvement in safety
protocols and practices.

The discussion of the results highlighted the potential of the
system to revolutionize safety measures in tracking helmet
operations. The integration of IoT technologies and real-time
monitoring capabilities has proven instrumental in enhancing
safety, minimizing risks, and facilitating swift responses to
emergencies. The findings also emphasized the importance of
training and educating miners and supervisors on the proper
utilization of the system to maximize its benefits.

While the results of the Safety and Tracking Helmet using
IoT system implementation were promising, certain limitations
were identified. These included the need for regular
maintenance and calibration of the sensors, ensuring reliable
data transmission in remote mining locations, and addressing
potential privacy concerns associated with real-time tracking.
These limitations provide valuable insights for future iterations
and refinements of the system.

Overall, the results and discussion affirm the significant
potential of the Safety and Tracking Helmet using IoT system
in improving safety standards in safety helmet environments.
The system's ability to track workers, detect hazards, and
facilitate seamless communication empowers mining
companies to proactively address safety concerns and protect
the well-being of their workforce. Further research and
development in this area can unlock even greater
advancements in helmet safety, ultimately minimizing
accidents and ensuring a secure working environment for
safety helmet workers.

TABLE 1
TEST TC001 HELMET DETECTION: HELMET UCO01
Tes;g“s“’ TC001_01_01 l TC001_01_02 | TC001 01 03 | TCO001_01 04
Action/Input

Wearing

a safety yes yes yes No
Helmet

Co2 with Not

the Available Available Available .
Available
helmet
Output
(Ef:(;:;fi Yes Yes Yes No
Expected Result

Helmet

detection High High Low Low
accuracy

E:;Lritg Pass Pass Fail Fail
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Based on the test cases shown in the above table and the
explanations, it appears that the helmet detection system is
generally performing well when the helmet is worn (Test Cases
1 and 2). However, it is not meeting the expected accuracy
when the helmet is not worn (Test Cases 3 and 4). This
suggests a need for improvement in detecting cases when the
helmet is absent or not worn.

TABLE 2
TEST TC002 FOR REAL-TIME MONITORING: MONITORING UC02
Test TC001 01 | TCO001 01 | TCO01 01 | TCOO01 O1
Case ID 01 02 03 04
Action/Input
Wearing
a safety yes yes yes No
Helmet
Monitori
ne Yes Yes Yes Yes
system
active
Violation
detected
(helmet No Yes No Yes
not
worn)
Output
V1§112trlton Yes Yes Yes No
Expected Result
Monitori
ng High High Low Low
accuracy
Testing . .
Pass Pass Fail Fail
Result

Table 2, represents test results and expected outcomes for the
helmet detection and monitoring system, highlighting its
performance in different scenarios. It shows that the system
performs well when the helmet is worn and the monitoring
system is active but fails to accurately detect violations when
the helmet is not worn, leading to lower monitoring accuracy.

V. TESTING THE MODEL

To ensure the effectiveness and reliability of the Safety and
Tracking Helmet using IoT system, rigorous testing procedures
were conducted. The testing phase aimed to validate the
system's functionality, performance, and adherence to safety
standards. The system underwent various testing scenarios,
including simulated hazardous situations and real-world field
tests. During the simulated tests, the system's sensor-based
safety features were evaluated by exposing the helmets to
different hazards such as falling objects, high temperatures,
and toxic gases. The system's ability to accurately detect and
promptly alert workers and supervisors in these scenarios was
closely monitored. Field tests were conducted in actual
workers' environments to assess the system's performance in
real-world conditions. Workers equipped with the IoT helmets
were observed during their daily work routines, and the
system's tracking functionality was validated by comparing the
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recorded data with their actual movements. Additionally, the
communication capabilities of the system were tested to ensure
seamless and reliable communication between workers and
supervisors, even in challenging underground or remote areas.
The system was also subjected to stress tests to evaluate its
durability and reliability. Helmets were exposed to extreme
temperatures, vibrations, and impacts to assess their ability to
withstand harsh mining conditions. Furthermore, the system's
data collection and storage capabilitics were assessed to ensure
the accurate recording and retrieval of safety-related data.
Throughout the testing phase, data was collected and analyzed
to identify any potential issues, limitations, or areas for
improvement. Any observed discrepancies or malfunctions
were thoroughly investigated and addressed. Feedback from
workers and supervisors who participated in the testing process
was also gathered to gather insights and perspectives on the
system's usability and effectiveness. The testing phase
provided valuable information regarding the system's
performance, reliability, and user experience. It verified the
system's ability to detect and respond to safety hazards
promptly, accurately track workers' movements, and facilitate
effective communication. The results of the testing phase
served as a basis for refining the system and ensuring its
readiness for deployment in real-world working operations.

= 9 a
Welcome Areen P
4wdp ~ areen@gmail.com
Helmet Stats
94.23% 69.12%
22.99% 74.12%
Protection Status

Figure 3: User Interface

Overall, the testing process played a crucial role in
validating the Safety and Tracking Helmet using [oT system's
capabilities and assessing its suitability for mining
environments. The comprehensive testing approach ensured
that the system meets the necessary safety standards and
provides reliable functionality to enhance safety and well-
being. The insights gained from the testing phase informed
further improvements and refinements to optimize the system's
performance and ensure its effectiveness in real-world working
scenarios.

VOLUME 01, Issue-0, 2026

location of the worker and next to it is the notification button
for the worker. When you click on the 3rd line on the top-left
corner of the screen, it shows a couple of options, and one of
them is emergency cases. When you click on it shows the
current requested cases of the worker, and you can also request
emergency cases.

VI. CONCLUSION

In conclusion, the Safety and Tracking Helmet using IoT
system presents a promising solution for enhancing safety and
security in working operations. The system integrates
advanced technologies such as IoT, sensors, and
communication capabilities to provide real-time monitoring,
hazard detection, and effective communication between
workers and supervisors. Through the development and testing
phases, the system has demonstrated its ability to accurately
track miners' movements, detect safety hazards, and facilitate
prompt communication in challenging mining environments.
The implementation of the Safety and Tracking Helmet using
an JoT system offers several significant benefits.
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