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Abstract: During driving, mobile phone usage or being under the influence of alcohol are some of the factors 

that lead to car accidents.  In this work, an Arduino based driver’s safety device that is fitted by the driver’s 

seat is developed. The device is designed to help in monitoring the presence of alcohol by the use of an 

alcohol sensor as well as the device blocks of mobile signal in the area of the driver’s seat. The device uses 

power from the car battery so that it continuously operates as long as the car is switched on. The use of this 

device in cars, is hoped to reduce accidents in the coming future.  
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1. INTRODUCTION 

Road accidents result in many deaths per year [1]. There are many factors that can contribute to a person 

getting into an accident, including the weather, road conditions, and the use of mobile phones while driving, 

drinking, and driving. Using a mobile phone while driving a vehicle is a significant distraction that can lead 

to accidents, whether minor or fatal. Combining mobile phone use with drinking while driving poses a triple 

threat that is highly dangerous and puts lives at risk. The safest option is to avoid using a mobile phone while 

driving, even for short trips. Additionally, alcohol consumption impairs judgement and coordination, making 

it more likely to be involved in an accident. It is crucial to limit alcohol intake when driving. In this work a 

device that uses the Arduino microcontroller and sensors to detect alcohol as well as to block mobile signals 

in the driver's seat is developed.  

 

2.   LITERATURE REVIEW 

The most significant contributor to accidents caused by driving under the influence is the impact of 

alcohol on driving ability. Being under the influence of alcohol impairs one's ability to react quickly and 

make sound decisions. This is why it is extremely hazardous to consume alcohol and operate a vehicle. Many 

accidents are also caused by youth that due to their attitude or behavior as well as use of alcohol [2]. In 

Botswana, the Botswana Police department have reported that a high percentage of accidents are due to use 

of alcohol [2]. The police make use of breath alcohol concentration (BrAC) to determine if a person is under 

alcohol or not and the amount [3]. Botswana and many African countries really on this method.  BAC is a 

method used to determine the amount of alcohol in the blood represented in percentage form calculated in 

grams per 100 mL of blood [4]. 

To detect alcohol, the smell of alcohol can also be used. To do this a gas sensor can be used. There are 

many types of gas sensors available and in use. These include semiconductor gas sensors, electrochemical 

gas sensors, solid electrolyte gas sensors, contact, photochemical gas sensors and also polymer gas sensors 

[5]. 
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Mobile phone usage has also been one of the major causes of accidents. There have been many accidents 

caused by people who were texting, talking on the phone, or even listening to music while driving. Mobile 

jammers have also been used as away to block mobile phone signals. Mobile jammers were developed for 

official use by Government law enforcement, Police or the military to interfere with communication [6]. 

Technology developers over the years have also developed mobile jammers that are available in the market 

[6]. 

As stated by authors of [7], a mobile phone jammer is a device to stop mobile phones from receiving 

cellular signals. The jammers use two main techniques namely noise and repeater. The types of noise 

jammers are spot, sweep, and barrage. In the work of  [7] pulse jamming technique was used which is a 

single transistor oscillator operating in the VHF region.  VHF oscillations from the circuit interferes with 

the FM signals to cancel it out.  

According to this authors of [8], the mobile phone jammer creates strong interference for communication 

between the caller and receiver by using the same frequency as a mobile handset. It is effective at preventing 

network signal transmission. In different countries, mobile phones use different frequency bands. Because 

different frequencies are used, it is difficult to create a jammer that can cover all frequencies. Table 1 

presents a summary of   microcontroller based signal jammer systems.  

 

Table 1: Summary of Existing and Related Projects 

Project Microcontroller Methods or 

Components Used 

Purpose Sensors 

used 

Mobile Signal 

Jammer Using 

Arduino [6]. 

Arduino Uno Arduino, Real time Clock , 

DS 1307 IC, Liquid Crystal 

Display,  Relay, Signal 

Isolator 

Application of mobile phone 

Signal Jammer applied to 

places where they are 

forbidden to use mobile 

phones, Temples, Gas 

stations, classrooms, prison 

[6]. 

none 

A Prototype for 

Mobile Phone 

Signal Isolator for 

GSM Network with 

Preschedul e Time 

Duration Using 

Arduino [7] 

Arduino Uno ATmega328, RTC (Real 

Time Clock- DS1307), 

Control switches, LCD 

Display,  relay, ULN2003 

transistor arrays and 

antenna. 

Able to block signal in the 

range of 10 to 15 meters 

[7]. 

none 

Design and 

implementa 

tion of an alcohol 

meter [5] 

PIC16F690 Alcohol Gas 

Sensor,  

PIC16F690 , LCD 

Display  

The system was able 

to work as an  alcohol 

meter with a 

measuring range of 

50PPM to 5000PPM 

[5]. 

Alcohol 

Gas 

Sensor, 

TGS- 822 
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Smart Helmet 

system using 

alcohol detection 

for vehicle  

protection [9] 

pic 16f877 limit switch ,encoder and 

decoder , alcohol gas 

sensor mq-3 ,pic 

microcontroller, driver 

circuit, relay , signal 

conditioning unit , ldr 

light dependent 

resistor, alarm and buzzer 

A helmet is designed in 

this work that can detect 

alcohol in the person 

wearing it [9] 

Alcohol Gas 

Sensor MQ-

3 

Arduino Based 

Alcohol  Detector 

[10] 

Arduino Pro Mini ATmega328, MQ-3 

Gas Sensor, 10K 

Resistors , 1K 

resistors , 10K 

Potentiometer, Servo 

Motor, LED, LCD 

Display. 

The sensor detects the 

alcohol consumption by 

the smell of the breath. 

The sensor is an analog 

as well as a digital 

sensor [10] 

MQ-3 

Gas Sensor 

Our work is different, as we use a combination or hybrid approach to detect both alcohol as well as block 

cellphone coverage. In addition, the system is designed to be a permanent device that fits in vehicles.  

 

3.   METHODOLOGY 

The operation of the complete algorithm is shown in the flowchart in figure 1. The system detects for 

alcohol. If the alcohol sensor takes a reading of below 0.22, the car starts, and then blocks of all mobile 

signal in that radius. If the alcohol sensor detects alcohol more then 0.22, the car does not start.   

 

Fig. 1. Flowchart of the system 
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As the car ignition is put to start the device must be able to power up through the car battery. The power 

being supplied from the battery must be regulated as there might be fluctuations in voltage as the car is 

running and on the move. A voltage regulator/ buck converter is therefore, implemented for the power supply 

to the Arduino by converting 12v to 5v  and then initiating the devices. The device is placed near the steering 

wheel especially the Alcohol sensor where detection of alcohol on the seat is attained. The Alcohol sensor 

(MQ3) sensor was used which detects alcohol smell (alcohol level above 0.22mg/L) and sends a signal to 

the Arduino. If there is a smell that goes above the threshold set then the relay is not activated causing the car 

start not to start and simultaneously the led on the alcohol sensor lights red indicating the presence of alcohol 

in the driver’s seat. If there  is no detection of alcohol that crosses the limit set, the Arduino sends a signal to 

the Relay (switching it on) and RF module in order to start the motor and transmit signals blocking any 

mobile network to work while being in the driving seat respectively and since the device uses the car battery 

to be powered the device will be able to last for long periods. 

The central unit of the system is the Arduino board as shown in figure 2. It is a programmable electronic 

device that can be used to design and develop various types of electronic devices. The board features 14 

digital inputs and 6 analog inputs. It does not use the FTDI USB to serial driver. 

 

 

Fig. 2. Arduino Board 

 

The MQ-3 alcohol sensor as shown in figure 3 is an analog gas sensor that can be used for detecting 

alcohol. It has a high sensitivity to both alcohol and benzene, and it can be adjusted by potentiometer. When 

gas is detected, the conductivity increases, and its output signal is proportional to the gas concentration. The 

sensor features a high sensitivity to alcohol and good resistance to vapor and smoke. It can be used to detect 

the presence of alcohol in various products. Its low cost makes it ideal for various applications. The sensitivity 

of the MQ3 is affected by the concentration of the gas and its resistance value. When using this component, 

it is recommended to adjust the resistance value to reflect the difference between the target gas and the air. 

When accurately measuring, the alarm point should be determined after taking into account the humidity and 

temperature.       



 

International Journal of Computing and Related Technologies, Volume 4, Issue 1 

47 

 

    

 

 

 

 

 

 

                                                                

Fig. 3. The MQ3 alcohol sensor 

 

The receiver and transmitter module (RF Module) was used to block mobile signals as shown in figure 4 

of the small radio-frequency devices that can be used to send and receive data between two devices. The 

receiver module receives the data from the transmitter, while the transmitter sends the data to the receiver. 

The project only needs the transmitter. The RF Transmitter Receiver Module uses a frequency of 433 MHz. 

The transmitter is an ASK module using a saw resonator.  

 

 

Fig. 4: Rf Module transmitter 

 

A relay as shown in figure 5 is a switch that controls the electronic circuit's opening and closing. It works 

similarly to an electromechanical switch. When the relay contact is open, it doesn't generate electricity, 

while when it is closed, it doesn't. However, when energy (electricity or charge) is supplied, the states are 

prone to change. This was used to allow the car to switch on or not.  

Fig. 5. Relay Switch 
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Transistors were used to energise the 12volt relay so that it can switch on without overloading Arduino. 

The voltage regulator module used to convert the car battery supply 12v to 5v to power the Arduino 

microcontroller is shown in figure 6. The schematics of the circuit connected up is shown in figure 7.  

 

Fig. 6. Voltage Regulator module IC 

 

 

Fig. 7. Schematic diagram of the system 
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4. RESULTS 

 

The developed prototype is shown in figures 8 and 9 for testing.  

 

Fig. 8. Developed Prototype 

 

Fig. 9. Prototype showing the internal electronics  

 

The simulation test results are presented in figure 10 and 11. For figure 10, the voltage from the battery 

12v is converted to 5v via the regulator and supplies the arduino 5v port, powering the Arduino. The 

arduino had started with is function of signals being sent to the Alcohol sensor. When the Alcohol threshold 

had not been crossed the arduino then sent HIGH signal to the Relay and RF module to start the motor and 

also create a noise wave inorder to stop mobile network. When the Alcohol threshold had been reached the 

arduino sent LOW signal to the Relay and Rf module and the motor did not operate and the person who 

now was too drunk to drive can call someone for assistance without the RF modue making a disturbance 

in network. 
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Fig. 10. Response when alcohol is below threshold 

 

Figure 11 shows that when the alcohol level that has been detected is lower than the threshold set,  the 

motor starts running and the signal from RF module is sent to block signals. 

 

Fig. 11. Response when detection of alcohol and it being of higher than threshold 
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5. CONCLUSION 

The developed prototype is a driver’s safety device that detects for alcohol as well as blocks of mobile 

signals in the driver’s area of the car. This system is placed by the steering wheel for maximum alcohol 

detection. The embedded system is also connected to the vehicle's electronic system to disable the ignition 

system in case it detects that the driver is drunk and blocks mobile network as the when the car switches 

on when no detection of alcohol. This technology if developed in a final product has the potential to greatly 

reduce the number of accidents caused by drunk driving and mobile phone usage.  
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