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Abstract: The proposed smart helmet system integrates advanced sensor technologies and 

communication modules to enhance motorcycle rider safety and enforce adherence to safety 

regulations. Comprising two units, the system includes alcohol and infrared sensors in the 

helmet unit to detect alcohol intoxication and helmet usage, respectively, transmitting data to 

the main unit via RF transmission. The main unit incorporates accelerometer for accident 

detection, GPS for real-time location tracking, a GSM module for sending SMS alerts, relay 

and motor components for engine shutdown, NodeMCU for data processing, and an RF 

receiver for receiving data from the helmet unit. This comprehensive system aims to promote 

responsible riding behavior, mitigate the risks associated with alcohol consumption and 

helmet negligence, and provide timely intervention through remote engine shutdown 

capabilities, ultimately contributing to the overall improvement of road safety for motorcycle 

riders. 
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I.Introduction 

In recent years, motorcycle accidents have 

become a significant concern due to the 

increasing number of fatalities and injuries 

on roads worldwide. To address this issue, 

innovative technologies are being 

developed to enhance motorcycle rider 

safety. One such technology is the smart 

helmet system, which integrates advanced 

sensors and communication modules to 

ensure a safer riding experience. This 

system comprises two main units: the 

helmet unit and the main unit. The helmet 

unit is equipped with sensors such as an 

alcohol sensor to detect intoxication levels 

and an infrared sensor to determine 

whether the rider is wearing the helmet. 

The main unit, on the other hand, 

incorporates crucial components like 

accelerometer, GPS for real-time location 

tracking, a GSM module for sending 

alerts, and a relay and motor for remote 

engine shutdown. By leveraging these 

components, the smart helmet system aims 

to address key safety concerns such as 

alcohol consumption while riding and 

helmet negligence. For instance, if the 

alcohol sensor detects that the rider is 

intoxicated beyond a certain threshold, it 

sends a signal to the main unit, prompting 

it to take necessary actions such as sending 

SMS alerts and shutting down the engine 

remotely to prevent accidents. 

Moreover, the infrared sensor ensures that 

the rider wears the helmet, further 

reducing the risk of head injuries in the 

event of a crash. The integration of GPS 

enables continuous monitoring of the 

rider's location, facilitating quick response 

in emergencies and aiding in theft 

prevention. Overall, the smart helmet 

system represents a promising solution to 

enhance motorcycle rider safety by 

promoting responsible riding behavior, 

mitigating risks associated with alcohol 

consumption and helmet negligence, and 
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providing timely interventions to prevent 

accidents on the road.  

II.Existing System 

The existing system for motorcycle rider 

safety typically relies on traditional safety 

measures such as wearing helmets and 

following traffic rules. While these 

measures are essential, they have 

limitations in ensuring comprehensive 

safety. For instance, there is often no 

mechanism to detect if a rider is under the 

influence of alcohol while operating the 

motorcycle, and enforcement of helmet-

wearing regulations can be challenging. 

Drawbacks: The drawbacks of the 

existing system include the inability to 

effectively address issues such as alcohol 

consumption and helmet negligence, 

which are significant contributors to 

motorcycle accidents. Without real-time 

monitoring and intervention capabilities, 

there is a higher risk of accidents caused 

by intoxicated riding or failure to wear 

protective gear. Additionally, traditional 

safety measures do not provide 

mechanisms for remote intervention in 

emergency situations. 

III.Proposed System 

Fig 1: Block diagram of Main unit 

 

       Fig 2: Block diagram of helmet unit 

The proposed smart helmet system 

addresses the limitations of the existing 

system by integrating advanced 

technologies for enhanced rider safety. It 

includes features such as an alcohol sensor 

to detect intoxication levels, an infrared 

sensor to ensure helmet usage, GPS for 

real-time location tracking, and a GSM 

module for communication. By leveraging 

these components, the proposed system 

can detect and prevent risky behaviors 

such as drunk driving and riding without a 
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helmet. It also offers the capability for 

remote engine shutdown in emergency 

situations, further improving rider safety 

on the road. Overall, the proposed system 

represents a significant advancement in 

motorcycle rider safety, providing 

comprehensive monitoring and 

intervention capabilities to mitigate risks 

and prevent accidents. 

 

IV.Components used and 

description 

Arduino Nano (Transmitter Section):  

Description: Arduino Nano is a compact 

microcontroller board based on the 

ATmega328P chip. It is equipped with 

digital and analog input/output pins, 

making it suitable for interfacing with 

various sensors and modules. 

Function: In the transmitter section of the 

smart helmet system, the Arduino Nano 

interfaces with sensors such as the alcohol 

sensor and infrared sensor to detect alcohol 

levels and helmet usage, respectively. It 

processes the sensor data and transmits 

relevant information to the receiver unit 

using an RF transmitter module. 

   

Fig 3: Arduino Nano 

Arduino Uno (Receiver Section): 

Description: Arduino Uno is a popular 

microcontroller board based on the 

ATmega328P chip. It features a larger 

form factor compared to Arduino Nano 

and offers a wide range of digital and 

analog I/O pins. 

Function: In the receiver section of the 

smart helmet system, the Arduino Uno 

receives data transmitted from the helmet 

unit using an RF receiver module. It 

processes the received data, including 

information about alcohol levels and 

helmet status, and triggers appropriate 

actions based on predefined conditions. 

These actions may include activating the 

GSM module to send SMS alerts and 

controlling the relay and motor for remote 

engine shutdown in case of safety 

violations. 

 

Fig 4: Arduino Uno  

Alcohol Sensor: 

 Description: The alcohol sensor detects 

the presence of alcohol in the vicinity of 

the rider. It measures alcohol concentration 

levels and sends corresponding signals to 

the main unit if the concentration exceeds 

a predefined threshold. 

Function: The alcohol sensor helps prevent 

drunk driving by alerting the rider and 

triggering safety measures, such as engine 

shutdown, if intoxication levels are 

detected. 
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Fig 5: Alcohol sensor  

Infrared (IR) Sensor:  

Description: The IR sensor is positioned 

within the helmet to detect whether the 

rider is wearing it. It emits and detects 

infrared radiation, triggering signals when 

the radiation is interrupted, indicating the 

absence of a helmet. 

Function: By ensuring helmet usage, the 

IR sensor promotes rider safety by 

reducing the risk of head injuries in the 

event of an accident. 

 

Fig 6: IR sensor 

GPS (Global Positioning System): 

Description: The GPS module receives 

signals from satellites to determine the 

precise location of the motorcycle and 

rider in real-time. 

Function: GPS enables continuous 

tracking of the rider's location, facilitating 

route optimization, emergency response, 

and theft prevention. 

 

Fig 7: GPS module 

GSM Module:  

Description: The GSM module enables 

communication via the cellular network. It 

can send SMS alerts and notifications to 

predefined contacts or servers. 

Function: The GSM module provides a 

means for the system to relay important 

information, such as alerts regarding 

alcohol intoxication, helmet non-

compliance, or emergency situations, to 

designated recipients. 

 

Fig 8: GSM module 

Relay and Motor:  

Description: The relay is an electrically 

operated switch, while the motor is used 

for remote engine shutdown. They work 

together to control the power supply to the 

engine. 

Function: In response to signals from 

sensors or commands from the main unit, 

the relay can activate the motor to shut 

down the engine remotely. This feature 

enhances safety by preventing risky 

behaviors or responding to emergency 

situations promptly. 

 

Fig 9: Relay module 

NodeMCU (Microcontroller Unit):  

Description: The NodeMCU is a 

microcontroller unit based on the ESP8266 

Wi-Fi module. It provides processing 
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power and facilitates communication with 

other components. 

Function: The NodeMCU collects data 

from sensors, processes it, and controls the 

transmission of information to the server 

or other units within the system. 

 

Fig 10: Node MCU 

RF Transmitter and Receiver: 

Description: The RF transmitter in the 

helmet unit and the RF receiver in the 

main unit enable wireless communication 

between the two units. 

Function: The RF transmitter sends sensor 

data from the helmet unit to the main unit, 

allowing for seamless integration and 

interaction between the components of the 

system. 

By combining these components, the smart 

helmet system offers a comprehensive 

solution for enhancing motorcycle rider 

safety, promoting responsible behavior, 

and mitigating risks associated with 

alcohol consumption and helmet 

negligence. 

 

Fig 11: RF transmitter and receiver 

Accelerometer: An accelerometer is a 

sensor used to measure acceleration forces. 

It's a fundamental component in many 

modern devices, including smartphones, 

fitness trackers, vehicles, aircraft, and, as 

mentioned earlier, smart helmets. 

 

Fig 12: Accelerometer sensor 

 

V.Working Algorithm 

Initialization: All components of the 

smart helmet system are initialized, 

including the sensors, communication 

modules, microcontroller, and motor. 

Sensor Monitoring: The system 

continuously monitors the input from the 

alcohol sensor and the infrared sensor 

located in the helmet unit. If the alcohol 

sensor detects alcohol concentration 

beyond the threshold or the infrared sensor 

detects the absence of a helmet (indicating 

non-compliance), the system proceeds to 

take action. 

Data Transmission: Upon detecting a 

violation (e.g., alcohol intoxication or 

helmet non-compliance), the helmet unit 

sends a signal containing relevant data 

(such as alcohol concentration level or 

helmet status) to the main unit using RF 

transmission. 

Main Unit Processing: The main unit 

receives the signal from the helmet unit via 

RF receiver and processes the data. If the 

data indicates a violation, the main unit 
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triggers appropriate actions to ensure rider 

safety. 

Action Triggering: If alcohol intoxication 

is detected, the system activates the GSM 

module to send SMS alerts to predefined 

contacts, informing them of the situation. 

Simultaneously, the relay is activated to 

engage the motor, shutting down the 

engine remotely to prevent further 

movement of the motorcycle.  

Emergency Response: In the case of 

helmet non-compliance, similar actions are 

taken: SMS alerts are sent, and the engine 

is remotely shut down to prevent riding 

without proper protection. Additionally, 

the GPS module continuously tracks the 

rider's location, facilitating emergency 

response and providing real-time updates 

on the rider's whereabouts to designated 

contacts or authorities. 

VI.Results and discussion 

 

Fig 13: Figure showing the main 

receiver unit and components 

integrated 

 

Fig 14: Figure showing the helmet 

unit 

 

Fig 15: Figure showing the real time 

dashboard showing all monitored 

parameters of proposed system 

 

Fig 16: Figure showing the SMS 

received with link showing latitude and 

longitude 
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Discussion: 

The implementation of the smart helmet 

system using Arduino Nano in the 

transmitter section and Arduino Uno in the 

receiver section has yielded promising 

results in enhancing motorcycle rider 

safety. Through rigorous testing and 

evaluation, the system has demonstrated 

its ability to accurately detect and respond 

to safety violations, such as alcohol 

intoxication and helmet non-compliance, 

in real-time. The Arduino Nano effectively 

interfaces with sensors like the alcohol 

sensor and infrared sensor, acquiring 

critical data about the rider's condition and 

helmet usage. This data is then transmitted 

reliably to the receiver unit using the RF 

transmitter module, ensuring seamless 

communication between the helmet and 

main units. Upon receiving the transmitted 

data, the Arduino Uno in the receiver 

section efficiently processes the 

information, identifying safety violations 

and triggering appropriate actions to 

mitigate risks. The system's responsiveness 

in activating the GSM module to send 

SMS alerts and controlling the relay and 

motor for remote engine shutdown has 

been commendable. Furthermore, the 

integration of the GPS module enables 

accurate tracking of the rider's location, 

facilitating timely emergency response and 

enhancing overall situational awareness. 

These results underscore the effectiveness 

of the smart helmet system in promoting 

responsible riding behavior and reducing 

the likelihood of accidents caused by 

alcohol intoxication or inadequate helmet 

usage. 

In field trials and simulated emergency 

scenarios, the smart helmet system has 

proven to be a valuable tool in improving 

road safety for motorcycle riders. By 

combining the capabilities of Arduino 

Nano and Arduino Uno, the system offers 

a comprehensive solution that addresses 

key safety concerns while ensuring ease of 

implementation and scalability. The 

successful results obtained from the 

implementation of this system underscore 

its potential for widespread adoption and 

its significant contribution to reducing 

motorcycle accidents and saving lives on 

the road. 

VII.Conclusion 

In conclusion, the implementation of the 

smart helmet system utilizing Arduino 

Nano in the transmitter section and 

Arduino Uno in the receiver section 

presents a robust and effective solution for 

enhancing motorcycle rider safety. 

Through seamless integration of sensors, 

communication modules, and 

microcontroller units, the system 

demonstrates the capability to detect and 

respond to safety violations, such as 

alcohol intoxication and helmet non-

compliance, in real-time. The successful 

outcomes observed in testing and 

evaluation underscore the system's 

potential to promote responsible riding 

behavior, mitigate risks, and ultimately 

reduce the incidence of motorcycle 

accidents. With further refinement and 

deployment, the smart helmet system 

holds promise as a valuable tool in 

improving road safety and safeguarding 

the well-being of motorcycle riders 

worldwide. 
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