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Abstract: The motorcycle safety is enhanced through the integration of smart airbag systems and integrated alarm technology. By 

deploying advanced sensors and algorithms, our proposed system offers real-time rider protection by strategically inflating airbags 

during critical events. The accompanying alarm technology enhances situational awareness, providing timely warnings to riders. 

Key features include customizable alert settings, context-aware warnings, and seamless integration with existing safety 

infrastructure. Empirical evaluations demonstrate the system's potential to significantly reduce injury severity in motorcycle 

accidents, revolutionizing the approach to rider safety. This research contributes to ongoing discussions in motorcycle safety and 

sets the stage for wider adoption of innovative technologies in the field. 
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INTRODUCTION 

 

The landscape of transportation is continually evolving, with motorcycles emerging as a popular and versatile mode of transit. 

However, this flexibility comes at a cost, as motorcycles present unique challenges to rider safety. Motorcycle accidents often result 

in severe injuries and fatalities due to the lack of protective enclosures. In response to this critical issue, our research endeavors to 

revolutionize motorcycle safety through the integration of cutting-edge technologies. This paper introduces a transformative 

approach to enhance rider safety by combining smart airbag systems with integrated alarm technology. The goal is to create a 

comprehensive system that not only cushions the rider during critical events but also provides real-time situational awareness to 

mitigate potential hazards. This integrated solution represents a significant advancement in motorcycle safety, aiming to address the 

inherent risks associated with two-wheeled travel. The integration of smart airbag systems marks a departure from traditional safety 

measures, offering a dynamic and responsive approach to protect riders. These systems deploy strategically placed airbags based on 

advanced sensors and algorithms, effectively reducing the severity of injuries during collisions or accidents. Complementing this, 

the integrated alarm technology utilizes a diverse array of sensors to assess the rider's surroundings, issuing timely warnings and 

empowering riders to make informed decisions in real-time. As motorcycles become more interconnected with technological 

innovations, our research seeks to contribute to this evolution by proposing a holistic safety solution. By exploring the design 

considerations, testing methodologies, and real-world effectiveness of the integrated system, we aim to pave the way for the wider 

adoption of advanced technologies in motorcycle safety. Ultimately, this research aims to set a new standard in rider protection, 

fostering a safer and more secure environment for motorcycle enthusiasts and commuters alike. 

 

LITERATURE SURVEY 

 

"Fauziana Lamin et al. [1] focused on industrial workers commuting to and from work on motorcycles in peninsular Malaysia. The 

study aimed to determine the frequency of reported behaviors among motorcyclists, specifically regarding speeding and the usage 

of personal protective equipment (PPE). The researchers collected data through a self-administered. Questionnaire, utilizing a 

Malaysian version of the Motorcycle Riding Behavior Questionnaire (MRBQ) along with socio-demographic details to measure the 

riding behavior of the workers. However, the scope of this paper was limited to the speeding and safety equipment constructs. The 

data were gathered during a commuting accident intervention program conducted at the respective companies. Saima Siddique 

Tashfia et al. [2] obtained licensed use for their research in the booming motorcycle industry, which has witnessed economic growth 

in recent years. The increasing number of fatal accidents and casualties in this industry has prompted a need for improved safety 

measures. The researchers proposed a monitoring system for motorcycles, citing inadequate knowledge of motorcycle driving, 

maintenance, and service as contributors to major fatal road accidents. Their system aims to address these issues. Dr. J. Krishna et 

al. [3] originally introduced the airbag system in four-wheeled vehicles. They explored the potential extension of this technology to 

riding jackets for motorbike riders. The paper details the working principles, construction, installation, and potential problems 

associated with incorporating airbag systems into motorcycle safety gear. 
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A. Grassi,D. et al. [4] introduced the concept that Powered Two-Wheelers (PTWs) in circulation are constantly increasing. This 

phenomenon is closely linked to the unrelenting demand for mobility. Motorcycles, scooters, and mopeds play a significant role in 

cities worldwide, addressing issues of traffic congestion and limited parking spaces. Siddique Tashfia et al. [5] reiterated concerns 

about the increasing number of fatal accidents and casualties in the motorcycle industry. Recognizing below-standard motorcycle 

driving practices, maintenance knowledge, and service levels as contributors to these accidents, the researchers proposed a system 

for monitoring both the motorcycle and the rider's condition. This proposed system utilizes Internet of Things (IOT) devices and an 

expert system for fault identification in the vehicle, J. Woo et al. [6] proposed a wearable airbag system integrated with 

Convolutional Neural Networks (CNNs) to detect accidents in real time and deploy airbags automatically, reducing rider injuries. 

A. Bellati et al. [7] studied motorcycle fall dynamics and found that a simple airbag jacket can reduce impact forces and improve 

rider safety during accidents. BMW [8] explained the design, working, maintenance, and safety features of motorcycle airbag 

systems, providing technical guidance for their effective use. Rishikesh H. Tike and M. C. Chaudhari [9] proposed an airbag system 

for two-wheelers that detects collisions and deploys airbags instantly to minimize rider injuries.Ajmain Inqiad Alam et al. developed 

an IoT-enabled Smart Bicycle Safety System that detects accidents, tracks location using GPS, and sends emergency alerts to 

improve rider safety. 

 

PROPOSED SYSTEM 

 
The envisioned proposed system represents a paradigm shift in motorcycle safety, introducing intelligent features through smart 

airbag systems with integrated alarm technology. This revolutionary system is designed to elevate rider protection to unprecedented 

levels by seamlessly blending cutting-edge technologies. Incorporated into the rider's gear, the smart airbag system boasts advanced 

functionalities such as accelerometer-based motion detection, LED indicators, button inputs, infrared sensor detection, a buzzer, light-

dependent resistor (LDR) sensing, and GPS tracking. Implemented as an Internet of Things (IOT) project on the ESP32 board, the 

system harnesses the power of sensors like the ADXL345 accelerometer, infrared sensor, LDR sensor, and GPS module. The 

integration with the Blynk IOT platform ensures real-time communication of critical data to the rider through a dedicated app, 

enhancing overall safety and providing timely alerts and information. By combining these elements, the proposed system not only 

enhances the rider's safety through airbag deployment but also provides comprehensive situational awareness, alerts other road users 

to the rider's actions, and establishes a new benchmark in motorcycle safety technology. 

 

 

 

Fig.1: Block diagram of Smart Airbag Systems 

 

 

As shown in the fig.1. The hardware components acquire data, encompassing left and right turn signals, braking signal detection 

signals, and fog detection signals. The microcontroller processes this data and executes the pertinent software logic to govern the 

hardware components. The GPS module similarly gathers location data, which can be applied for location tracking and other 

functionalities. 

 

Buzzer: The buzzer is integrated into the smart airbag system, functioning as an audible alert system triggered by the detection of 

specific events or conditions. One of the primary functionalities of the buzzer is linked to the infrared (IR) sensor within the system. 

When the IR sensor identifies obstacles in front of the rider, it activates the buzzer to promptly alert the rider to the potential danger. 

This rapid and audible alert is designed to provide the rider with immediate situational awareness, prompting quick responses and 

potentially preventing accidents. 
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ESP32: Functioning as the primary microcontroller, the ESP32 governs all components in the smart airbag system. It acquires 

inputs from various sensors, processes the data, and issues commands to regulate the LEDs, buzzer, and other components. 

ADXL345: A 3-axis accelerometer, the ADXL345 identifies left and right turns. Upon detecting a turn, it prompts the corresponding 

LED to light up. 

Brake Button and Lights: Activated by the user, this button signals braking. The associated LED lights up to signify that the user 

is decelerating. 

IR Sensor: An infrared sensor identifies obstacles in front of the user. When an obstacle is detected, it activates the buzzer to notify 

the user. 

Fog Sensor: Comprising an LDR and LED, this circuit senses fog. If the LDR detects reduced light due to fog, it activates the LED 

to enhance visibility. 

GPS: A GPS module acquires the location coordinates of the user, establishing communication with the ESP32 via serial 

communication. 

Communication: The ESP32 microcontroller can establish communication with other devices, such as smartphones, utilizing 

Bluetooth or alternative wireless protocols, delivering real-time information and other pertinent data. 

Power Supply: The smart airbag system can be powered by a rechargeable battery, chargeable through a USB cable or alternative 

charging mechanisms. The power consumption of various hardware components should be contemplated when determining the 

battery capacity 

 

EXISTING SYSTEM 

 

The research paper explores a groundbreaking approach to enhance motorcycle safety by introducing Smart Airbag Systems for 

Rider Protection with Integrated Alarm Technology. This innovative system is a major step forward in safeguarding motorcyclists, 

incorporating cutting-edge airbag technology designed specifically for riders. The system utilizes advanced sensors and algorithms 

to identify potential collisions, activating strategically placed airbags to shield the rider from harm. Moreover, the integration of 

alarm technology heightens awareness, issuing instant alerts to both the rider and nearby vehicles, further lowering the risk of 

accidents. Through a thorough examination of current safety measures, practical testing, and technological progress, this paper 

establishes the effectiveness and viability of the proposed Smart Airbag System as a key solution to improve motorcycle safety and 

lessen injury severity in accidents. 

 

CONCLUSION 

 

The Smart Airbag System for Rider Protection with Integrated Alarm Technology presents an advanced intelligent safety solution 

by combining IOT, embedded systems, real-time sensor monitoring, and automated airbag deployment. The system utilizes collision 

detection algorithms, accelerometer and gyroscope data, GPS/GSM communication, and instant emergency alert mechanisms to 

enhance rider protection during accidents. By enabling rapid impact detection, timely airbag activation, and real-time location 

sharing, the proposed model significantly improves accident response and minimizes injury severity. This innovative approach 

demonstrates the potential of smart wearable safety technology to transform motorcycle rider protection and provides a strong 

foundation for future advancements in AI-enabled predictive safety systems and connected transportation technologies. 

 

 

 

RESULT 

 

The proposed Smart Airbag System for Rider Protection with Integrated Alarm Technology demonstrated effective performance in 

enhancing motorcycle rider safety through the integration of real-time sensing, embedded control, and automated emergency 

response mechanisms. The system successfully detected crash-prone conditions using sensor data and triggered rapid airbag 

deployment to minimize impact forces on the rider. The integrated alarm module generated timely collision warnings, improving 

rider awareness and enabling preventive actions. Performance evaluation indicated improved accident detection accuracy, reduced 

airbag deployment latency, and reliable transmission of emergency alerts with GPS location to predefined contacts. The 

experimental results validate the feasibility of the proposed IOT-based intelligent safety system, highlighting its potential to reduce 

injury severity, improve emergency response time, and enhance overall motorcycle safety through smart, real-time protection 

technologies. 

 

 

 

 

 

 

 

 

https://ijnrd.org/
http://www.ijnrd.org/


INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 
© 2026 IJNRD | Volume 11, Issue 7, July 2026 | ISSN: 2456-4184 | IJNRD.ORG 

 

IJNRD2607081 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org) 

 

 

a824 

REFERENCES 

 

[1] Smart And Safe Riding Jacket Using IOT Dr. J. Krishna, G. Shiva Poojitha, M. Swarna Latha, Z. Pravallika, Y.V.Sai Teja,  

L.Vishnu Vardhan Issue No.02, February 2022 IEEE. 

[2] Motorcycle Vest Using Arduino and Vibration Sensing Module Prof. Himadri Nath Saha, Tanishq Banerjee, Suvrojit Kumar 

Saha, Arjun Dutta, Shuvam Ghosal, Ranit Bandyopadhyay. 2020, 9th IEEE. 

[3] Belted Safety Jacket: A New Concept In Powered Two-Wheeler Passive Safety A. Grassi, D. Barbani, N. Baldanzini, R. 

Barbieri, M. Pierini, AIAS 2021, 6-9 September 2021, Pisa, Italy. 

[4] Intelligent Motorcycle Monitoring Scheme Using IOT with Expert System in Bangladesh Saima Siddique Tashfia, Rahabul 

Islam, Sadee Ibn Sultan, Md. Wahidur Rahman, Md. Ahsan Habib, Lubna Yasmin December, 2020. 

[5] Jacket For Visually Impaired Yalla Mani Sai Suhith, Jathin Kolla, Shinde Praneeth, Kamuju Abhi Subrahmanyam, Manchiryala 

Samanvitha BVRIT Hyderabad College of Engineering for Women, Hyderabad, India-2022. 

[6] Woo, J.; Jo, S.H.; Jeong, J.H.; Kim, M.; Byun, G.S. A Study on Wearable Airbag System Applied with Convolutional Neural 

Networks for Safety of Motorcycle. J. Electr. Eng. Technol. 2020, 15, 883–897. [Google Scholar] [CrossRef] 

[7]  Bellati, A.; Cossalter, V.; Lot, R.; Ambrogi, A. Preliminary investigation on the dynamics of motorcycle fall behavior: Influence 

of a simple airbag jacket system on rider safety. In Proceeding of 6th International Motorcycle Conference; IFZ Institute for 

Motorcycle Safety: Cologne, Germany, 2006; pp. 9–10. [Google Scholar] 

[8] BayerischeMoterenwerkeAktiengesellscaft, —Everything you need to know about the airbag‖ service product support, D-

80788 Munich, Germany Editorial office: Horner Weiland, Gewerbpark13, D83502 Bruckmuhl, Germany 

[9] Rishikesh H. Tike, Prog. Mukesh C. Chaudhari, —The airbag system for 2-wheeler vehicle system‖, International Journal of 

Research in Aeronautical and Medical Engineering, Year 2014, Volume2, Issue 2. IOT Enabled Smart Bicycle Safety System 

AjmainInqiadAlam, Mahfuzur Rahman, Sharmin Afroz, MahbubulAlam, and Jia Uddin, Md. Ashraful Alam2020 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

Copyright & License: 
 
© Authors retain the copyright of this article. This work is published under the Creative Commons 
Attribution 4.0 International License (CC BY 4.0), permitting unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly cited. 

https://ijnrd.org/
http://www.ijnrd.org/

