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Abstract

The advent of smart helmets has revolutionized safety measures across various industries, particularly in oil
and gas, mining, and motorcycling. These innovative devices integrate advanced technologies to enhance user
safety, monitor health conditions, and provide real-time data communication This paper aims to design a smart
helmet that enhances worker safety in hazardous industrial environments by using sensors and wireless
communication technologies to monitor and analyze data related to toxic gases, noise levels, and high
temperatures, and sends immediate warning notifications to workers in the event of a safety hazards. The
industry's ongoing digital transformation, often referred to as Oil and Gas 4.0, is increasingly leveraging
technologies like the Internet of Things (IoT), artificial intelligence (Al), and automation to address these
challenges, with a primary focus on predictive maintenance, operational optimization, and, most critically,
worker safety. The smart helmet uses an MQ2 gas sensor to detect hazardous gases, a GPS module for real-
time geolocation, and an ESP32 WiFi module for sending live data to a smartphone or cloud dashboard,
enabling real-time monitoring and emergency response. The helmet sends emergency SMS alerts via GSM900
and live data to a smartphone or cloud dashboard using IoT protocols such as MQTT or HTTP.

Keywords: Smart Safety Helmet, IoT, ESP32, GPS Integration, GSM Technology, microcontroller.
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Development of Smart Helmet System with GSM And IoT for Hazardous Gas Detection
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I. INTRODUCTION

Smart helmets are wearable devices equipped with sensors and communication technologies
designed to improve safety and health monitoring. They are particularly beneficial in high-risk
environments such as construction sites and for motorcyclists, where the risk of accidents is
significantly high. The integration of Internet of Things (IoT) technology allows these helmets to
communicate vital information to users and emergency services, thereby enhancing response times
during accidents. The rise in motorcycle accidents, industrial hazards, and the need for real-time
health and environmental monitoring have driven the development of smart helmets. These devices
are increasingly used in motorcycling, construction, mining, and emergency services, aiming to
reduce injuries and fatalities by providing proactive safety measures and rapid emergency response
[1,2,3]. Smart helmets typically integrate multiple sensors—such as accelerometers, gyroscopes,
gas detectors, temperature and humidity sensors, and heart rate monitors—alongside
microcontrollers and wireless communication modules (e.g., GSM, GPS, IoT connectivity)
[4,5,6,7].
Key functionalities include:

e Accident Detection and Emergency Alerts: Sensors detect impacts or abnormal
movements, triggering automatic alerts with location data to emergency contacts or services
[8,9,10].

Health and Environmental Monitoring: Real-time tracking of vital signs and environmental
hazards (e.g., toxic gases, high temperatures) enhances user safety, especially in industrial and
mining settings [11,12].

e Alcohol and Drowsiness Detection: Integrated sensors can prevent vehicle operation
under unsafe conditions, such as intoxication or fatigue [13].

e Augmented Reality and Navigation: Some prototypes feature AR displays for hands-free
access to navigation, hazard alerts, and communication [14].

e Remote Monitoring: IoT-enabled helmets allow supervisors or family members to
monitor user status and location in real time [15].

The integrity of aging infrastructure and intricate industrial assets necessitates routine inspection
protocols to uphold safety standards and operational reliability [16]. Conventional inspection
methodologies are frequently characterized by their labor-intensive nature, significant time
commitment, and inherent risks to personnel safety [17,18]. Consequently, there is an increasing
imperative for the development and adoption of more efficient and secure inspection techniques.
Recent advancements have propelled wearable technology, specifically smart safety helmets
equipped with integrated sensors, into prominence as a viable solution for enhancing inspector
capabilities and mitigating associated occupational hazards.
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Functioning as sophisticated personal protective equipment, these helmets provide dual benefits:
safeguarding workers while simultaneously embedding advanced sensory apparatus, such as
cameras, to facilitate real-time environmental monitoring and analysis [19,20,21]. Industrial
contexts, including construction sites, oil and gas installations, and power generation facilities,
present inherently high-risk environments where acute situational awareness is paramount [22,23].
Annually, these sectors report thousands of occupational injuries and fatalities, frequently
occurring during critical inspection and maintenance operations. By enabling hands-free visual
monitoring and providing immediate access to pertinent information, smart helmets endeavor to
augment safety protocols and minimize the incidence of human error [24].

II. PROBLEM STATEMENT

Industrial environments, such as oil fields, present significant occupational hazards, primarily the
elevated risk of hydrogen sulfide (H,S) gas exposure for personnel. H,S is a highly toxic, colorless,
and odorless gas that, at lethal concentrations, can induce unconsciousness or fatality within
minutes of inhalation. A fundamental challenge lies in the reliance of conventional safety systems
on manual protocols or passive devices, which frequently lack real-time alerting capabilities and
precise location tracking. This deficiency is particularly critical in remote areas where prompt
intervention is arduous. Although specialized H,S sensors are available, their prohibitive cost and
restricted accessibility pose a substantial impediment to student-led projects and prototype
development. This project endeavors to mitigate this challenge by introducing the MQ2 sensor as
an economical and viable alternative for detecting flammable gases frequently co-emitted with
$H_2SS$. The proposed system integrates real-time alerting, geolocation, and Internet of Things-
based communication, thereby augmenting worker safety and facilitating swift emergency
responses in hazardous environments.

III. DESIGN OBJECTIVE
The objective of the research is to design a smart helmet that enhances worker safety in hazardous
industrial environments by providing real-time alerts and precise location tracking. The research
aims to leverage integrated gas detection, WiFi-based IoT connectivity, and GSM communication
to ensure rapid detection of dangerous conditions and immediate alerting to reduce exposure to
toxic substances and prevent accidents.

IV. METHODOLOGY
This research endeavors to advance the development of smart helmet systems through the

integration of sophisticated sensors, communication modules, and display interfaces into
conventional protective headgear. An empirical analysis concerning the evolution of smart helmets
offers a detailed examination of their constituent elements and technological innovations, which is
instrumental in shaping critical system design decisions. The study particularly investigates the
applications and inherent benefits of smart helmets across diverse sectors such as motorcycling,
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cycling, construction, and emergency services, highlighting their practical implementation for
augmenting safety, connectivity, and operational performance.

In this work, a combination of hardware and software components, including an Arduino
microcontroller, an ESP32 WiFi module, a GPS module, and an MQ2 gas sensor were used. An
IoT protocols such as MQTT or HTTP for real-time data exchange were used as well. In addition,
the Internet of Things is conceptualized as an architecture of interoperable sensors and modules
that collaboratively operate through a communication infrastructure. Its primary function is to
facilitate real-time environmental surveillance of hazardous conditions and to generate immediate
alerts for designated users or integrated external systems.

The study uses a combination of hardware and software components, including the ESP32
NodeMCU, MQ2 gas sensor, GSM SIM900 module, GPS NEO-6M, and ESP32-CAM, to develop
the smart helmet system.

V. HARDWARE AND SOFTWARE REQUIREMENTS
The primary components are crucial for ensuring optimal system functionality, as illustrated in the

block diagram Figure 1 for the safety helmet to protect workers in hazardous industrial or field
environments. To address these requirements, the proposed system will incorporate specific
hardware and software components. It emphasizes both local alerts and remote connectivity via
GSM and WiFi-based IoT communication. The system consists of the following primary modules:

A) Central Unit (Main Control Module)

This is the brain of the smart helmet. It is based on an Arduino microcontroller that processes input
from multiple sensors. It integrates three key technologies:

e A GPS module for real-time geolocation.
e A GSM900 module for sending SMS alerts to emergency contacts with gas type and location
data.

WiFi Module ESP 32CAM Blynk IoT secver

MQ2 Sensor

Receiving Messages

GPS Module GSM Module —

Make Call To
Helmet User

SafCty Oﬁcer

Communication with

Safety Officer

Figure 1. Block diagram
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e An ESP32 WiFi module for sending live data (sensor values, GPS location, camera feed) to a
smartphone or cloud dashboard using loT

e protocols such as MQTT or HTTP. This unit is responsible for sensor data processing,
decision-making, and communication through both cellular and internet channels.

B) Receiver Unit (User and Monitoring Interfaces)

This includes external devices such as smartphones, web-based dashboards, or monitoring stations.
It receives alerts either through:

e GSM SMS for critical emergencies.

e WiFiIoT connection for live data, notifications, and historical logs accessible via a mobile app
or cloud server, ensuring flexibility and redundancy in communication.

C) Gas Sensing Unit — MQ?2 Sensor

The MQ2 gas sensor is employed for the continuous surveillance of environmental conditions to
detect hazardous and/or combustible gases. Upon the detection of concentrations exceeding
predefined safety thresholds, the collected sensor data is promptly transmitted to a central
processing unit for real-time analysis and the subsequent initiation of appropriate actions.

D) Power Supply Unit

This module supplies stable power to the entire system, including the Arduino, GPS, GSM, ESP32,
and the camera. It typically consists of a rechargeable battery or external power source with
adequate capacity to support continuous field operation.

E) Visual Monitoring Unit — ESP32-CAM Cameraln addition to image capturing and live video
streaming, the ESP32-CAM module also provides WiFi connectivity, allowing it to serve dual
purposes:

e Capture and store footage during incidents (e.g., gas leaks).

e Stream data wirelessly to monitoring platforms or mobile apps over WiFi as part of the [oT
subsystem. This visual insight significantly enhances emergency assessment and response
capabilities.

In addition, IoT technology were deployed in this paper to to address the challenges associated

with annual facilities in the oil and gas sector. In contrast, the IloT-Based Smart Helmet provides

a comprehensive IoT solution that enhances workplace safety and mitigates incidents. For this

purpose, an ESP32 NodeMCU have used as a powerful development board that combines a

microcontroller with integrated Wi-Fi and Bluetooth capabilities, making it ideal for modern IoT

applications. Developed by Espressif Systems, the ESP32 features a dual- core 32-bit processor,
higher clock speed, and significantly more memory compared to traditional Arduino boards such
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as the Uno or Nano. It also offers a larger number of digital I/O pins, multiple ADC channels, and
support for PWM, SPI, 12C, and UART interfaces.

To develop, program, and deploy the smart helmet’s functionality—including GPS, GSM, and
WiFi communication-the following software tools and libraries must be used:

e Arduino IDE: The official development platform for writing, compiling, and uploading
code to the Arduino and ESP32 boards.

e Adafruit GPS Library: Enables the parsing and communication with NMEA compatible
GPS receivers for real-time location tracking.

e Adafruit_GSM Library: Facilitates communication with the GSM module (e.g., SIM900)
for sending SMS alerts in case of emergency

e Software Serial Library: Allows serial communication via digital pins, enabling
simultaneous communication with multiple modules (e.g., GPS, GSM) on boards with
limited UART ports.

VI. SYSTEM IMPLEMENTATION AND VALIDATION
The developed system comprises of all electronic components mentioned above. Figure 2 shows

the diagram connection and integration of these various components to an Arduino-based loT
system.

ESP32 NODE

Figure 2. connection diagram of the developed smart helmet system

The system is powered by a compact rechargeable battery, with components integrated into the
helmet to maintain user comfort and mobility. This holistic integration yields a comprehensive
wearable safety solution for coal miners, amalgamating gas detection, local and remote alerts, and
environmental monitoring within a single intelligent helmet. The developed helmet-mounted
system is illustrated in Figure 3.
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The designed system is portable and powered by 5 V supply, allowing the Arduino microcontroller
to acquire data continuously.

Figure 3. Developed helmet-mounted gas monitoring

Sensor data are transmitted to a mobile device at 1 s intervals, with simultaneous alerts issued.
Consequently, rescue operations can be initiated promptly, thereby safeguarding workers' lives and
averting further exposure to hazardous gases.

To facilitate remote monitoring and alerting, the system leverages the Blynk IoT platform. The
ESP32 microcontroller connects to Wi-Fi and relays real-time sensor data to the Blynk mobile
application, enabling supervisors or safety officers to remotely monitor gas concentrations and
receive notifications upon detection of hazardous conditions.

Test results showed that the MQ2 gas sensor responded effectively to changes in flammable gas
concentrations. Under regular testing conditions, gas readings ranged between 350 — 450 ppm,
confirming sensor sensitivity and system responsiveness. As soon as the ESP32 NodeMCU was
powered and connected, it began transmitting gas readings from the MQ2 sensor to the Blynk
mobile app. The data was displayed through:

e A circular gauge indicating the current gas level in ppm.
e A real-time chart (Super Chart) plotting sensor values over time

As part of enhancing emergency response efficiency, an email alert feature was integrated into
the smart helmet system using the Blynk IoT Cloud platform. This system allows automatic email
notifications to be sent to predefined addresses when gas concentration levels exceed safe
thresholds. The ESP32 continuously transmits sensor data to the Blynk cloud in real time. When
dangerous levels of gases such as methane, propane, or hydrogen are detected, an automation
trigger within the Blynk application is activated. This trigger sends a structured email containing
specific details such as the type of gas, its concentration, and the date and time of detection,
allowing safety personnel to take immediate action—even in cases where GSM coverage is
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unavailable or the user is off-site. As illustrated in Figure 4, an example of an automatic alert email
generated by Blynk is shown, displaying the warning details and timestamp. This email alert system
operates in parallel with GSM text messages and mobile push notifications, enhancing the
reliability and redundancy of the system, while also providing an additional layer of incident
documentation and safety assurance. The stored alerts can be used later for event analysis and
policy improvement.

When the gas reading exceeded a pre-set threshold (e.g., 800 ppm), the GSM SIM900 module sent
an automatic SMS alert. The message contained the warning “GAS DETECTED” followed by the
geographic location obtained from the NEO-6M GPS module. As shown in Figure 5.

Blynk Notification

GAS Alert Notification:

SHOW DEVICE
CLOSE

Figure 4. ESP32 using Blynk notifications [oT Cloud | Email Alert System.

i
GAS DETECTED

Lat: 25.276987,
Long: 55.296249

Figure 5. Example of a real-time SMS alert from the GSM module, including gas detection and GPS coordinates.
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VII. DISCUSSION
The findings demonstrated overall satisfaction with smart helmets, particularly in relation to gas

detection, fall detection, and real-time health monitoring, signifying a favorable reception of these
advanced safety technologies. The developed system yielded the following summarized results:

MQ?2 readings were transmitted via Virtual Pin V1 to Blynk.

e Time of each reading was logged using NTP and displayed via Virtual Pin V2.

e The buzzer was triggered only during actual gas threshold exceedance.

e No warning was displayed on Blynk unless specifically programmed.

The system succeeded in reliably collecting and transmitting environmental data via the ESP32
NodeMCU, with gas readings displayed clearly in the mobile app. The SMS alert mechanism
proved effective for critical conditions, while the Blynk interface served as a continuous passive
monitor.

VIII. CONCLUSION
The implementation of a smart helmet using loT-based embedded systems represents a significant

advancement in occupational safety, particularly in hazardous industrial environments. By
integrating the MQ?2 gas sensor, GSM SIM900 module, GPS NEO-6M, ESP32-CAM, and ESP32
NodeMCU, the system offers a multi-functional and autonomous solution capable of detecting gas
leaks, tracking worker location, and sending real-time alerts both via SMS and the internet. The
dual communication approach—using GSM for emergency alerts and Wi-Fi for real-time IoT data
transmission—ensures communication redundancy and flexibility. The addition of visual
monitoring via ESP32-CAM adds a critical layer of environmental awareness, allowing supervisors
or rescue teams to assess situations remotely with visual feedback. The use of the ESP32
NodeMCU enhances processing efficiency and allows seamless integration with the Blynk IoT
platform, facilitating real-time mobile app interaction and cloud data logging. Despite the
successful implementation, the project faced challenges, including high power consumption,
unstable GSM coverage in remote areas, sensor calibration sensitivity, and limited performance of
locally available lithium-ion batteries. However, the system proved to be functional, scalable, and
cost-effective for future expansion or deployment.

JAZU: No.57, March 2026, pp. 148-159 DOI: 10.35778/t0h5ms16 156


https://doi.org/10.35778/t0h5ms16

Development of Smart Helmet System with GSM And IoT for Hazardous Gas Detection

REFERENCES

[1] Lee, P., Kim, P., Zitouni, P., Khandoker, P., Jelinek, P., Hadjileontiadis, P., Lee, P., Jeong, P., & Xsle, F. (2022).
Trends in Smart Helmets With Multimodal Sensing for Health and Safety: Scoping Review. JMIR mHealth and
uHealth, 10. https://doi.org/10.2196/40797

[2] Devaiah, D. (2025). HELM: A Next-Generation Safety Innovation. International Journal for Research in Applied
Science and Engineering Technology. https://doi.org/10.22214/ijraset.2025.67263

[3] Choi, Y., & Kim, Y. (2021). Applications of Smart Helmet in Applied Sciences: A Systematic Review. Applied
Sciences, 11, 5039. https://doi.org/10.3390/app11115039

[4] Campero-Jurado, 1., Sanchez, S., Gomez, J., Rodriguez, S., & Corchado,J. (2020). Smart Helmet 5.0 for Industrial
Internet  of  Things  Using  Artificial Intelligence.  Sensors  (Basel,  Switzerland),  20.
https://doi.org/10.3390/s20216241

[5] Babu, P, Yasodha, L., Jagadeesh, D., Devi, M., Anusha, N., & Riya, P. (2025). Design Smart Helmet System
with GSM for Safety Monitoring Systems. International Journal of Scientific Research in Science and
Technology. https://doi.org/10.32628/ijsrst251222631

[6] Dhananjay, P. (2025). IOT Based Smart Helmet. International Journal for Research in Applied Science and
Engineering Technology. https://doi.org/10.22214/ijraset.2025.70461

[7] Sumon, F., Gul, J., Rehman, H., Raza, A., & Khan, Z. (2024). Development of a Multi-Functional Smart Helmet
for Enhanced Rider Safety and Health Monitoring. 2024 6th International Symposium on Advanced Electrical
and Communication Technologies (ISAECT), 1-6. https://doi.org/10.1109/isaect64333.2024.10799872

[8] Kanase, S., Teli, S., Jadhav, S., Patil, J., Kanase, T., & Pawar, A. (2023). Design and Development of Smart
Helmet. Journal of The Institution of Engineers (India).: Series C, 104, 253-259. https://doi.org/10.1007/s40032-
023-00918-z

[9] Kalli, V. (2024). A Review on Smart Helmet for Enhance Safety. International Journal for Research in Applied
Science and Engineering Technology. https://doi.org/10.22214/ijraset.2024.65719.

[10] Riya, J., Chowdhury, M., Usha, S., Howlader, S., Ahmad, S., & Islam, M. (2023). A Smart Helmet: Ensuring
Safety of Bike Riders. 2023 3rd International Conference on Robotics, Electrical and Signal Processing
Techniques (ICREST), 305-310. https://doi.org/10.1109/icrest57604.2023.10070031

[11] Rokade, H. (2025). IOT Based Coal Mine Safety Monitoring and Alerting Smart Helmet. International Journal
for Research in Applied Science and Engineering Technology. https://doi.org/10.22214/ijraset.2025.70819

[12] Kokate, R. (2024). IoT Based Smart Helmet for Industry Rutuja Kokate. INTERANTIONAL JOURNAL OF
SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT. https://doi.org/10.55041/ijsrem32444

[13] Maheshwari, V., Khandelwal, T., Gulati, D., & Agarwal, D. (2025). Smart Helmet: A Comprehensive Solution
for Rider Safety. 2025 3rd International Conference on Disruptive Technologies (ICDT), 922-926.
https://doi.org/10.1109/icdt63985.2025.10986370

[14] Gerentes, G., Leonidis, A., Stivaktakis, N., Korozi, M., & Stephanidis, C. (2024). Enhancing Motorcycle Safety
through Augmented Reality: Design and Development of a Smart Helmet Prototype. AHFE International.
https://doi.org/10.54941/ahfe1005675

[15] Prakash, G., Sandhya, B., Anitha, M., Krishnnapriya, S., & Lavanya, D. (2024). Revolutionizing Worker's Safety:
IoT-Enabled Smart Helmet for Real-Time Protection and Monitoring. 2024 International Conference on Power,
Energy, Control and Transmission Systems (ICPECTS), 1-4.
https://doi.org/10.1109/icpects62210.2024.10780206

[16] Torres-Barriuso, J.; Lasarte, N.; Pifiero, I.; Roji, E.; Elguezabal, P. Digitalization of the Workflow for Drone-
Assisted Inspection and Automated Assessment of Industrial Buildings for Effective Maintenance
Management. Buildings 2025, 15, 242. https://doi.org/10.3390/buildings15020242.

[17] Cannella, F.; Di Francia, G. PV Large Utility Visual Inspection via Unmanned Vehicles. In Proceedings of the
2024 20th TEEE/ASME International Conference on Mechatronic and Embedded Systems and Applications
(MESA), Genova, Italy, 2 September 2024; IEEE: Piscataway, NJ, USA, 2024; pp. 1-8.

[18] Halder, S.; Afsari, K. Robots in Inspection and Monitoring of Buildings and Infrastructure: A Systematic
Review. Appl. Sci. 2023, 13, 2304. https://doi.org/10.3390/app13042304

[19] Nnaji, C.; Awolusi, L.; Park, J.; Albert, A. Wearable Sensing Devices: Towards the Development of a Personalized
System  for  Construction Safety and  Health  Risk  Mitigation. Sensors 2021, 21, 682.
https://doi.org/10.3390/s21030682

JAZU: No.57, March 2026, pp. 148-159 DOI: 10.35778/t0h5ms16 157


https://doi.org/10.35778/t0h5ms16
https://doi.org/10.2196/40797
https://doi.org/10.22214/ijraset.2025.67263
https://doi.org/10.3390/app11115039
https://doi.org/10.3390/s20216241
https://doi.org/10.32628/ijsrst251222631
https://doi.org/10.22214/ijraset.2025.70461
https://doi.org/10.1109/isaect64333.2024.10799872
https://doi.org/10.1007/s40032-023-00918-z
https://doi.org/10.1007/s40032-023-00918-z
https://doi.org/10.22214/ijraset.2024.65719
https://doi.org/10.1109/icrest57604.2023.10070031
https://doi.org/10.22214/ijraset.2025.70819
https://doi.org/10.55041/ijsrem32444
https://doi.org/10.1109/icdt63985.2025.10986370
https://doi.org/10.54941/ahfe1005675
https://doi.org/10.1109/icpects62210.2024.10780206
https://doi.org/10.3390/buildings15020242
https://doi.org/10.3390/app13042304
https://doi.org/10.3390/s21030682

Development of Smart Helmet System with GSM And IoT for Hazardous Gas Detection

[20] Rane, Nitin and Choudhary, Saurabh and Rane, Jayesh, Leading-edge Wearable Technologies in Enhancing
Personalized Safety on Construction Sites: A Review (November 13, 2023). Available at
SSRN: https://ssrn.com/abstract=4641480 or http://dx.doi.org/10.2139/ssrn.4641480

[21] Akinloluwa Babalola, Patrick Manu, Clara Cheung, Akilu Yunusa-Kaltungo, Paulo Bartolo, Applications of
immersive technologies for occupational safety and health training and education: A systematic review, Safety
Science, Volume 166, 2023, 106214, ISSN 0925-7535, https://doi.org/10.1016/1.ss¢i.2023.106214

[22] Mohammed Said Obeidat, Hala Qasim Dweiri, Hazem Jamil Smadi, Unveiling workplace safety and health
empowerment: Unraveling the key elements influencing occupational injuries, Journal of Safety Research,
Volume 91, 2024, Pages 126-135, ISSN 0022-4375, https://doi.org/10.1016/j.jsr.2024.08.013

[23] Bogdan, S.; Alisher, U.; Togmanov, M. Development of System Using Computer Vision to Detect Personal
Protective Equipment Violations. In Proceedings of the 2024 5th International Conference on Communications,
Information, Electronic and Energy Systems (CIEES), Veliko Tarnovo, Bulgaria, 20 November 2024; IEEE:
Piscataway, NJ, USA, 2024; pp. 1-4.

[24]S, K., Loksai, T., Naidu, V., Kumar, S., & B, V. (2024). Multi-Domain Smart Safety Helmet. International
Research Journal on Advanced Engineering Hub (IRJAEH). https://doi.org/10.47392/irjach.2024.0181

BIOGRAPHIES OF AUTHORS

Nuradeen Khalifa Fethalla: received the B.S. degree from the Electrical and Computer
Engineering Department, Elmergib University, Alkhums, Libya, and the M.Eng. degree from the
Electrical and Computer Engineering Department, Concordia University, Montreal, Canada, in
in 2005 and 2012, respectively, and PhD degree in the Electronic and Electric Engineering
Department, Ecole de technologie supérieure, Montreal in 2019. He is currently a lecturer in the
Faculty of Engineering, Elmergib University, Alkhums, Libya. His research interests include
nonlinear control system, Robotics and Mechatronic systems, and control of unmanned aerial
system.

Abdulkarim A. Hudoud currently is a faculty member in the Computer and Systems Engineering
Department at Azzaytuna University, Tarhuna, Libya. In 2014, he received his Master of Science
degree (MSc.) in Electrical and Computer Engineering in control systems from Libyan Academy,
Tripoli, Libya, In 2000. He obtained Bachelor’s degree in control systems engineering from
College of Electronic Technology — Bani Walid, Libya. He has taught many courses for ten years
from 2001 to 2011, in different institutes in Libya. He has published three Scientific Papers.

Tareq N. Elgargani currently is a faculty member in the Electrical and Computer Engineering
Department at Elmergib University, Alkhums, Libya. In 2014, he received his Master of Science
degree (MSc.) in Electrical and Computer Engineering in control systems from Libyan
Academy, Tripoli, Libya, In 1998. He obtained Bachelor’s degree in control systems
engineering from Bright Star University —- BREGA, Libya. He has taught many courses for ten
years from 2016 to 2025, in Elmergib University, Libya. Previously, he worked as an Engineer
in GECOL Company from 2001 to 2016.

—

JAZU: No.57, March 2026, pp. 148-159 DOI: 10.35778/t0h5ms16 158


https://doi.org/10.35778/t0h5ms16
https://ssrn.com/abstract=4641480
https://dx.doi.org/10.2139/ssrn.4641480
https://doi.org/10.1016/j.ssci.2023.106214
https://doi.org/10.1016/j.jsr.2024.08.013
https://doi.org/10.47392/irjaeh.2024.0181
https://doi.org/10.1109/ICCCCM.2016.7918220

Development of Smart Helmet System with GSM And IoT for Hazardous Gas Detection

Salem O. Abid currently is a faculty member in the Electronic and Electrical Department at Islamic
Alasmarya University, Zliten, Libya. In 2017, he received his Master of Science degree (MSc.) in
Electrical and Computer Engineering in control systems from Libyan Academy, Tripoli, Libya, In
2000. He obtained Bachelor’s degree in electrical engineering from Engineering factuly — Al-
Mergab University, Libya. He has taught many courses for ten years from 1996-2006, in different
institutes in Libya. He has published three Scientific Papers.

JAZU: No.57, March 2026, pp. 148-159 DOI: 10.35778/t0h5ms16 159


https://doi.org/10.35778/t0h5ms16


   H 2 S


   H 2 S


   H 2 S

