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Abstract: The rapid increase in road accidents, especially among two-wheeler riders, has highlighted the 

need for enhanced safety measures. This paper presents an IoT-based smart helmet designed to ensure 

rider safety by incorporating an alcohol detection system. The helmet is equipped with an alcohol sensor 

that detects whether the rider is under the influence of alcohol. If alcohol is detected, the system prevents 

the vehicle from starting, thereby reducing the risk of accidents caused by drunk driving. Additionally, the 

helmet includes a smart locking mechanism that ensures the vehicle starts only when the helmet is worn. 

The system utilizes microcontrollers and wireless communication to interface with the vehicle’s ignition 

system. This smart helmet aims to enhance road safety and enforce responsible riding practices. 
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I. INTRODUCTION 

The IoT-based Smart Helmet is an innovative safety solution designed to enhance rider security by integrating modern 

technology. Unlike traditional smart helmets that rely on temperature and gas sensors, this helmet focuses on a crucial 

safety aspect—alcohol detection. Equipped with an advanced alcohol sensor, it ensures that the rider is sober before 

starting the bike. A unique feature of this helmet is its smart ignition lock system, which prevents the bike from starting 

unless the helmet is properly worn. This not only enforces helmet usage but also significantly reduces the risk of 

accidents caused by riding without protective gear. By leveraging IoT technology, the helmet can also be connected to a 

mobile application for real-time monitoring, alerts, and additional safety enhancements. This smart helmet is a step 

toward ensuring responsible and safe riding practices. 

 

II. OPERATING PRINCIPAL 

 
The IoT-based smart helmet operates on a safety-driven principle, integrating an alcohol detector and a smart ignition 

control system. The helmet is equipped with an alcohol sensor that detects whether the rider is under the influence of 

alcohol. If alcohol is detected beyond the permissible limit, the system prevents the bike from starting, ensuring safety. 

Additionally, the helmet includes a smart detection feature that ensures the bike will not start unless the rider wears the 

helmet. This is achieved using a pressure or proximity sensor inside the helmet, which detects whether it is properly 

worn. The helmet communicates wirelessly with the bike’s ignition system through Bluetooth or RF technology, 

ensuring a seamless and reliable safety mechanism. This system enhances rider safety by preventing drunk driving and 

enforcing helmet usage before starting the bike. 
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III. COMPONENTS REQUIRED 

Node MCU: NodeMCU is an open-source IoT development board based on the ESP8266 Wi-Fi module. It features 

built-in Wi-Fi, GPIO pins, and supports Lua and Arduino IDE for programming. It operates at 3.3V and has a micro 

USB interface for power and programming. Its key features include low power consumption, easy integration with 

cloud services, and support for various sensors and actuators, making it ideal for IoT applications. 

 
Alcohol Sensor: An alcohol sensor detects the presence of alcohol in a person's breath. Commonly used in smart 

helmets, the MQ-3 sensor is a popular choice due to its high sensitivity to ethanol. It works by measuring changes in 

resistance when exposed to alcohol vapors, converting them into an electrical signal. If the alcohol level exceeds a set 

threshold, the system triggers an alert or prevents the vehicle from starting. 

 
LCD 16*2: An LCD 16x2 (Liquid Crystal Display) is a type of display module that can show up to 16 characters per 

line, with two lines total, making it capable of displaying 32 characters in total. It uses a 16-pin interface for control and 

data transfer. It's commonly used in embedded systems and projects like Arduino, where it can display information such 

as text or sensor readings. The display is often backlit, allowing for easier visibility in various lighting conditions. 

 
12C Module: The I2C (Inter-Integrated Circuit) module is a communication protocol used for connecting multiple 

devices using just two wires: SDA (Serial Data) and SCL (Serial Clock). It allows devices like sensors, displays, and 

microcontrollers to communicate with each other over short distances. The I2C module supports multiple devices on 

the same bus, with each device having a unique address. It is widely used in embedded systems for its simplicity and 

efficiency, as it reduces the number of wires required for communication. 
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Relay: A relay is an electrically operated switch used to control a circuit by opening or closing contacts in another 

circuit. It consists of an electromagnet, a spring-loaded set of contacts, and a coil. When an electrical current flows 

through the coil, it creates a magnetic field that moves the contacts, turning the connected device on or off. Relays are 

commonly used in automation, control systems, and protection circuits to manage high-voltage or high-current loads 

with a low-voltage control signal.  

 
Battery: A battery is a device that stores and provides electrical energy through chemical reactions. It consists of one or 

more electrochemical cells that convert stored chemical energy into electrical energy. Batteries come in various types, 

such as alkaline, lithium-ion, and lead-acid, each with different voltages, capacities, and applications. They are widely 

used in portable electronics, vehicles, and renewable energy systems. The energy stored in a battery is measured in mAh 

(milliampere-hours) or Ah (ampere-hours) for capacity and volts for voltage. 

DHT11 Temperature and Humidity Sensor: The DHT11 is a low-cost digital temperature and humidity sensor. It 

can measure temperatures from 0°C to 50°C with an accuracy of ±2°C and humidity levels from 20% to 80% with an 

accuracy of ±5%. It communicates with microcontrollers like Arduino via a single-wire digital interface. The sensor is 

easy to use and provides both temperature and humidity readings in a digital format, making it popular for simple 

environmental monitoring projects  

 
 

IV. LITERATURE SURVEY 

A literature survey of IoT-based smart helmets reveals a growing interest in integrating advanced technologies to 

enhance rider safety and convenience. Numerous studies and projects have explored the use of IoT sensors to monitor 

various factors, such as impact detection, rider vitals, GPS tracking, and real-time communication with emergency 

services. Some smart helmets feature sensors for detecting alcohol levels, ensuring the rider is sober before starting the 

vehicle, while others focus on safety by notifying riders of potential accidents or environmental hazards. 

Additionally, there are designs that prevent the bike from starting unless the helmet is worn, promoting helmet usage. 

Research also highlights the potential of combining sensors like temperature, gas detection, and heart rate monitoring to 

create a comprehensive safety solution. IoT-enabled helmets are also examined for their connectivity features, allowing 

them to interact with smartphones, provide navigation instructions, and enable hands-free calls. However, challenges 
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such as power consumption, data security, and integration with existing vehicle systems remain key areas for further 

exploration. 

 

V. FUTURE SCOPE 

The future scope of IoT-based smart helmets is vast, with significant potential for enhancing rider safety and 

convenience. As technology advances, these helmets could integrate more sensors such as those for heart rate 

monitoring, collision detection, and real-time GPS tracking. The helmets could communicate with smart cities and 

infrastructure, providing riders with live traffic data, accident alerts, and weather conditions. Furthermore, with the 

integration of AI and machine learning, smart helmets could offer personalized safety recommendations and predictive 

maintenance alerts for the helmet and bike. The helmet could also be equipped with augmented reality (AR) displays 

for navigation and real-time hazard warnings. As IoT and wearable technology continue to evolve, smart helmets will 

likely become a vital tool in improving road safety, offering greater protection, and increasing connectivity for riders. 

 

VI. CONCLUSION 

In conclusion, an IoT-based smart helmet significantly enhances rider safety by integrating advanced features such as 

an alcohol detector and helmet-wearing detection system. The alcohol sensor ensures the rider is not under the influence 

of alcohol before starting the bike, while the helmet sensor prevents the bike from operating unless the helmet is 

properly worn. These IoT-based systems work seamlessly together to reduce the risk of accidents caused by impaired or 

non-compliant riders. By combining convenience, connectivity, and safety, the smart helmet represents an innovative 

solution for improving road safety and encouraging responsible riding behavior. 
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