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Abstract: Road accidents caused by drunk driving have become a major social and economic  concern 

worldwide. Drivers operating vehicles under the influence of alcohol often experience poor judgment, 

delayed reaction time, and loss of vehicle control, leading to serious accidents. To address this issue, this 

project presents an Alcohol Detection with Automatic Motor Stop System, an embedded vehicle safety 

system designed to detect alcohol consumption and prevent unsafe driving. 

The system uses an MQ-3 alcohol sensor interfaced with a microcontroller such as Arduino or PIC to 

monitor the alcohol level in the driver’s breath before or during vehicle operation. If the detected 

alcohol concentration exceeds the permissible limit, the system automatically stops or prevents the motor 

from starting, thereby reducing the risk of accidents. In addition, a GSM module sends an alert message 

to a predefined mobile number to inform authorities or family members about the driver’s condition. 

The proposed system enhances transportation safety, minimizes accident probability, and supports the 

development of intelligent and smart vehicle automation technologies. It can be effectively implemented 

in cars, buses, trucks, and public transportation systems to improve road safety and ensure responsible 

driving behavior. 
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I. INTRODUCTION 

In today’s world, road safety has become one of the most important concerns because the number of road accidents is 

continuously increasing. A large percentage of these accidents occur due to careless and irresponsible driving practices. 

Among the various causes, driving under the influence of alcohol is considered one of the most dangerous factors 

leading to severe accidents, injuries, and loss of human life. Alcohol affects the brain and nervous system of a driver, 

reducing concentration, slowing reaction time, impairing decision-making ability, and decreasing vehicle control. As a 

result, drivers are unable to respond properly to road conditions, traffic signals, and unexpected situations, which 

significantly increases the chances of accidents. 

Despite strict government laws, traffic regulations, awareness campaigns, and heavy penalties, many people still 

continue to drive after consuming alcohol. This irresponsible behavior not only puts the driver’s life at risk but also 

endangers passengers, pedestrians, and other vehicles on the road. Therefore, there is a strong need for intelligent 

vehicle safety systems that can automatically detect alcohol consumption and prevent vehicles from being operated by 

intoxicated drivers. 

To address this issue, the Alcohol Detection with Automatic Motor Stop System has been developed as an embedded 

safety solution for vehicles. The main objective of this system is to detect the presence of alcohol in the driver’s breath 

and take immediate preventive action to avoid accidents. The system uses an MQ-3 alcohol sensor, which is highly 

sensitive to alcohol gases and capable of measuring alcohol concentration from the driver’s breath. The sensor is 

interfaced with a microcontroller such as Arduino or PIC, which continuously monitors the sensor readings and 

controls the overall operation of the system. 
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When the driver consumes alcohol and the detected alcohol level exceeds the predefined safety limit, the 

microcontroller automatically prevents the vehicle from starting or stops the motor if the vehicle is already running. 

This automatic motor control mechanism helps in preventing drunk driving and reduces the possibility of accidents. In 

addition to motor control, the system can also activate warning indicators such as buzzers or LEDs to alert nearby 

people about the unsafe condition. 

To further improve safety and emergency response, a GSM module is integrated into the system. Once alcohol is 

detected beyond the permissible limit, the GSM module sends an alert message to a predefined mobile number, such as 

a family member, vehicle owner, or traffic authority. This feature enables quick communication and allows immediate 

action to be taken in critical situations. 

The proposed system provides a low-cost, reliable, and efficient method for improving transportation safety. It helps in 

reducing accident probability, encouraging responsible driving behavior, and supporting the development of smart and 

automated vehicle technologies. The system can be implemented in various types of vehicles including cars, 

 

II. LITERATURE REVIEW 

Author/Year Proposed Work Merits Limitations 

R. Sharma et al. 

(2019) 

Alcohol detection using MQ-3 sensor and 

Arduino 
Simple implementation Limited accuracy 

P. Kumar et al. 

(2020) 
Vehicle ignition lock system Prevents vehicle start 

No real-time 

monitoring 

S. Patel et al. (2021) GSM-based alcohol detection system Remote alert capability Increased system cost 

M. Verma et al. 

(2022) 
IoT-enabled smart vehicle safety Cloud monitoring support Complex architecture 

K. Singh et al. (2023) Automatic engine shutdown mechanism 
Improved accident 

prevention 

Sensor calibration 

issues 

 

Most systems use MQ-series sensors and microcontrollers for real-time monitoring. However, issues such as false 

detection, environmental sensitivity, and response delay remain challenges. The proposed system aims to provide a 

reliable and cost-effective solution with automatic motor control functionality. 

 

III. SYSTEM OVERVIEW 

The proposed system continuously monitors the alcohol concentration near the driver using an MQ-3 alcohol sensor. 

The sensor output is processed by a microcontroller. If the detected alcohol level exceeds the threshold value: 

1. The buzzer alarm is activated.  

2. Warning message is displayed on LCD.  

3. Vehicle ignition is disabled.  

4. Motor stops automatically.  

If alcohol is not detected, the vehicle operates normally. 

The below figure, illustrates how the MQ-3 sensor and microcontroller interact. Depending on whether the alcohol 

threshold is exceeded, the system splits into two distinct operational paths, controlling the ignition, motor, and driver 

feedback (LCD and buzzer) as described in your specifications. 
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IV. SYSTEM ARCHITECTURE

The figure given below, includes five distinct, numbered blocks for the 

Microcontroller Unit, Motor Driver Circuit

components, and uses color-coded connections to map the precise input and output signals between modules. This 

layout mirrors the logical flow described in the Block Diagram Description, demonstrating exactly h

interconnected and functions. 

 

 

The design methodology to explain how the logic flows through the system:

1. Initialization & Calibration (Step 1) 

Upon vehicle power-up, the MQ-3 sensor undergoes a preheating and calibration phase. This establishes a baseline 

resistance in clean air, ensuring that subsequent readings are accurate and free from false positives caused by 

environmental fluctuations. 

2. Continuous Data Acquisition (Step 2) 

The MQ-3 sensor continuously samples the surrounding cabin air. Because alcohol molecules alter the conductivity of 

the sensor's internal tin dioxide (SnO2) layer, the sensor outputs a variable analog voltage directly propor

blood alcohol concentration (BAC) detected in the driver's breath.
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IV. SYSTEM ARCHITECTURE 

The figure given below, includes five distinct, numbered blocks for the Power Supply, Alcohol Sensing Unit

Motor Driver Circuit, and Alert System. Each block is clearly labeled, shows internal 

coded connections to map the precise input and output signals between modules. This 

layout mirrors the logical flow described in the Block Diagram Description, demonstrating exactly h

V. DESIGN METHODOLOGY 

The design methodology to explain how the logic flows through the system: 

3 sensor undergoes a preheating and calibration phase. This establishes a baseline 

resistance in clean air, ensuring that subsequent readings are accurate and free from false positives caused by 

 

3 sensor continuously samples the surrounding cabin air. Because alcohol molecules alter the conductivity of 

) layer, the sensor outputs a variable analog voltage directly propor

blood alcohol concentration (BAC) detected in the driver's breath. 
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Alcohol Sensing Unit, 

Each block is clearly labeled, shows internal 

coded connections to map the precise input and output signals between modules. This 

layout mirrors the logical flow described in the Block Diagram Description, demonstrating exactly how the system is 

 

3 sensor undergoes a preheating and calibration phase. This establishes a baseline 

resistance in clean air, ensuring that subsequent readings are accurate and free from false positives caused by 

3 sensor continuously samples the surrounding cabin air. Because alcohol molecules alter the conductivity of 

) layer, the sensor outputs a variable analog voltage directly proportional to the 
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3. Signal Processing & Evaluation (Step 3)

The microcontroller's internal Analog-to-Digital Converter (ADC) converts this analog voltage into a digital value. The 

system then runs a real-time comparison script:

Sensor Value >Predefined Threshold 

 

4. Deterministic Decision Making (Step 4)

The system branches into one of two strict operational states based on the comparison:

 Threshold Exceeded (Positive Detection):

safety protocols. 

 Threshold Not Met (Negative Detection):

operation. 

 

5. Automated Output Control (Step 5) 

The microcontroller sends distinct digital logic signals to the hardware peripherals:

If Safe: A HIGH signal is maintained to the motor driver and ignition relay, keeping the circuit closed so the vehicle 

can drive. 

If Hazardous: The microcontroller cuts the signal 

simultaneously sending execution commands to pulse the buzzer and print a critical warning message across the LCD.

 

Result Analysis with Example 

Experimental Observation 

Alcohol Level 

120 

250 

450 

600 
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3. Signal Processing & Evaluation (Step 3) 

Digital Converter (ADC) converts this analog voltage into a digital value. The 

time comparison script: 

4. Deterministic Decision Making (Step 4) 

The system branches into one of two strict operational states based on the comparison: 

Threshold Exceeded (Positive Detection): The microcontroller immediately flags a hazard state to initiate 

Threshold Not Met (Negative Detection): The microcontroller flags a safe state, allowing normal vehicle 

nct digital logic signals to the hardware peripherals: 

A HIGH signal is maintained to the motor driver and ignition relay, keeping the circuit closed so the vehicle 

The microcontroller cuts the signal to the ignition relay (opening the circuit to kill the engine/motor), 

simultaneously sending execution commands to pulse the buzzer and print a critical warning message across the LCD.

 Sensor Output Motor Status Buzzer 

Low ON OFF 

Medium ON OFF 

High OFF ON 

Very High OFF ON 
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Digital Converter (ADC) converts this analog voltage into a digital value. The 

troller immediately flags a hazard state to initiate 

The microcontroller flags a safe state, allowing normal vehicle 

A HIGH signal is maintained to the motor driver and ignition relay, keeping the circuit closed so the vehicle 

to the ignition relay (opening the circuit to kill the engine/motor), 

simultaneously sending execution commands to pulse the buzzer and print a critical warning message across the LCD. 
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Suppose a driver consumes alcohol before driving. When the driver breathes near the  

MQ-3 sensor: 

 Sensor detects alcohol level = 500 ppm  

 Threshold value = 400 ppm  

 Since detected value exceeds threshold:  

o Microcontroller sends signal to stop motor  

o Buzzer alarm activates  

o LCD displays “Alcohol Detected – Vehicle Stopped” 

 

VI. CONCLUSION 

The proposed plan presents a reliable and cost-effective embedded system designed to reduce drunk driving incidents 

and improve road safety. Experimental results demonstrate that the MQ-3 alcohol sensor accurately detects alcohol 

concentration in the driver’s breath and immediately triggers the motor shutdown mechanism, thereby preventing 

unsafe vehicle operation. In addition, the integration of a GSM module enhances the system by enabling real-time SMS 

notifications to predefined emergency contacts whenever alcohol is detected beyond the permissible limit. 

The system is developed using easily available and affordable hardware components, making it simple to implement 

while maintaining high operational efficiency and reliability. The project emphasizes the effective use of sensor 

technology combined with wireless communication to address critical transportation safety issues. Future 

enhancements of the system may include improved sensor calibration techniques to reduce false detections, along with 

integration into Advanced Driver-Assistance Systems (ADAS) for smarter and more intelligent vehicle safety 

applications. 
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