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Abstract  

The present work describes the design and develop an alcohol detection sensor system that ensures safe driving 

of vehicle. The mechanism is capable of instrumenting a locking system that will ensure the start of vehicle only 

after checking the level of alcohol taken by the driver. The proposed system make use of pre-existing alcohol 

sensor (MQ-3), which is integrated with Arduino board. The system is also capable of sending the messages to 

the nearest competent authorities and dear one’s of the driver, as soon as alcohol consumption is detected through 

the app integrated with the system. This paper includes designing of the sensor, Algorithm for app development, 

material description for the sensor. The proposed work if adopted as a regulation by the government agencies, 

will lead to prevent many casualties due to road accidents. 
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1. INTRODUCTION 

Product development and simulation has emerged as a powerful research tool [1-3]. A lot of work have been 

reported on research on vehicle performances in terms ensuring vehicle safe design [4-6] and modification in 

functionalities [7-10], but a very few work have been reported about the proficiency of driver. The increased 

hazardous rate due to road accidents by the consumption of alcohol should be the area of concern for the automobile 

industries and government agencies. There is a need of design, development and implementation of an alcohol 

detection sensor mechanism which will be primarily targeting on saving lives of people by not allowing the driver 

to start the car with alcohol consumption. The consumption of liquor is a typical propensity in numerous societies, 

related with customs’ merriments, however even a little amount of liquor will influence human behavior [11]. In 

the past there had been many researches done on detecting toxic gases, vehicle location and accident, instrumenting 

locking system of vehicle for security purposes, implementation SMS based alcohol detection with vehicle 

controlling etc. Safety of vehicle is of prime concern amongst these aspects. Public safety in general and roads 

safety in particular. The idea is characterized by being deliberately dependent on personal contribution [12].  

Research are continuously being done to get optimum solutions for tracking and locking automatically. The 

automobile industries are now also considering these issues seriously [13]. 

Many researches have been found in literature on using GPS and GSM module for tracking but the information that 

was provided through it, was sometimes a bit confusing in exact identification, because the SMS receives location 

in terms of latitudes and Longitude, which is tough to interpreter. K Sandeep et al. [14] proposed the use of the 

Internet of things (IOT) device as Raspberry Pi three model B as a core. It mainly includes Touch sensor, alcohol 

concentration detection sensor, Facial recognition, Heart beat rate, to safeguard the drowsy driver. Izanoordi Ahmad 

et al. [15] Proposed a model based on MQ-3 alcohol sensor with HC-05 Bluetooth module. Whenever system crosses 

the threshold value of alcohol the system is used to send the message to one of its relative via Bluetooth transmission. 

S.V. Altaf et al. [16] used MQ-3 alcohol sensor with microcontroller ATS8951 in which the sensor was fitted in 

front of the driver seat. The proposed system work on the concept when MQ-3 sensor detects the alcohol the car 

ignition will immediately will be turned off and it detects while driving then it will reduce the fuel supply [17-22]. 

 

However a lot of work is done to provide the safe driving mechanism but a lot has remained in term of integration 

of these technologies for the optimal solution. Present work provides a way to deal with the most sophisticated 

and advanced system which prohibits the driving by a alcohol consumed person. The present work addresses the 

development of an alcohol sensor by using pre-existing technologies followed by app development on android 

studio [22-29]. The safeguards are provided with the help of GPS module, Triggering an alarm and Automatic 

ignition off etc. Alcohol sensor mechanism is developed with the help of  MQ-3 sensor, Microcontroller (ATS 

8051), LCD Display, Buzzer, Relay, Analog to Digital Converter, DC Motor (For System Demonstration), GPS 

and GSM Module followed by CATIA model, proteus model and value proposition canvas. The app was 

mailto:jyadav@ddn.upes.ac.in


developed on android studio [29-32]. The main purpose of the app is to send the location of a car with drunk 

driver to one of its family member and competent authority.  

2. PROPOSED SYSTEM 

The Prosed system is shown in figure 1. Alcohol sensor mechanism is developed with the help of  MQ-3 sensor, 

Microcontroller (ATS 8051), LCD Display, Buzzer, Relay, Analog to Digital Converter, DC Motor (For System 

Demonstration), GPS and GSM Module followed by CATIA model, proteus model and value proposition canvas. 

 

 
Figure 1 Proposed system 

2.1 MQ-3 Sensors 

MQ-3 Model is based on Taguchi design with a coating of oxide sensing[8]. In MQ-3 MQ stands for metal oxide 

semi-conductor (MOS) type gas sensor. MQ-3 sensor provide fine range  for detection of alcohol particles in the 

air varies from 25 to 50 ppm with a accuracy of +/- 6.7 ppm and it is suitable for making breathalyzer. The MQ-

3 sensor works on 5V draws 800MV. Table 1 shows the specification of MQ-3. 

Table1: Specification of MQ-3 sensor 

Operating voltage 5V 

Load resistance 200 KΩ 

Heater resistance 33Ω ± 5% 

Heating consumption <800mw 

Sensing Resistance 1 MΩ – 8 MΩ 

Concentration Scope 25 – 500 ppm 

Preheat Time Over 24 hour 

 

2.2 Analog to Digital Converter 

Analog to digital converter allows microcontroller ATS8051 to complete it circuit. Analogue signal regularly 

change their value, which come from mQ-3 sensor. In analog signal there is continuous change in value  in terms 

of voltage, sensors while in case of binary the representation of value is only in one and zero so, here analog to 

digital converter comes into play which shows real life value which is easily monitored.  

2.3 Microcontroller ATS8051 

Microcontroller consist of CPU, Ram, and it is the main part of the system. The microcontroller has bit address 

for data, which makes transmission of data, which make transmission of data very smooth. The single chip 

contain four port, two timers and one serial port and during assembly, it can be easily programmed.  

2.4 LCD Display 

LCD stands for liquid crystal display it is a flat board display or other electronically adjusted optical equipment, 

which do not transmit light straight forward. LCD is made of substance, which is permanent liquid substance 

LCD provide a good quality contrast, brightness and clear images.  



2.5 GPS and GSM Module 

GPS module is used for tracking it is a satellite based navigation system. GPS is used to navigate or locate the 

location of cars. GPS convert received signal into longitude and latitude. GSM Module is a technology of second 

generation (2G). GSM is a cost-effective device, which applies sim card of any operator to transmit message 

from one person to another person. The model will also send the message of whereabouts of the vehicle through 

SIM900A. Another reason to choose GSM Module is that it support all mobile system.  

2.6 Relay 

Relay is very important part of the circuit as relay helps in closing and opening of the circuit if the relay is open 

it energized the circuit while if relay is closed it does not energized the circuit and if the circuit of the relay 

analyze the fault current in the circuit it give energy to the magnetic which produce magnetic field. It works on 

the principle of electromagnetic attraction. 

3. METHODOLOGY 

The experimental set for the sensor is shown in figure 2. For assembling of sensors, we are using pre-existing 

technologies. Microcontroller act as a heart of the system [6]. The main eight components for development of 

sensor are MQ-3 sensor, Microcontroller ATS8051, Analog to Digital Converter, GPS and GSM Module, LCD 

Display, Buzzer, Relay, DC Motor (For System Demonstration) and there are other off components which are in 

use. The flow chart works when a person sitting inside a car on driver seat has consumed alcohol or not. If person 

has not consumed alcohol then car will run smoothly else, if MQ-3 sensor detects alcohol particles in the air then 

it will show the value of alcohol concentration on LCD display if value is more than recommended level the 

microcontroller give signal to buzzer circuit and buzzer is turned on and at the same time relay is turned off due 

to this ignition of the car is deactivated. Alcohol detection system with buzzer indicate project is extend by adding 

an ignition key at the input and a DC motor at a output. The input ignition key is given to the microcontroller. It 

is used to find out the car whenever a car is started whenever a key is inserted into the ignition lock at the that 

time the alcohol detection process is started [17] as soon as alcohol detects sensors GPS and GSM Module comes 

into play it will helping us in sending the location to one of its family member to pick up from the location and 

the location will be shared through the app developed during this project. The proteus model is also developed 

for this project. 

 
Figure 2 Experimental set up of sensors 

 

 

4. RESULTS AND DISCUSSION 

4.1 Modelling of the Sensors 

In development of any prototype designing plays an important role In order to understand the dimension, size, 

function. The sensor is designed in such a way that it will easily install on the steering of the car keeping in mind 

that MQ-3 sensor has a fine sensitivity range of 2 meter. Figure 3 shows the drafting model of the sensors. 



 

 
Figure 3 Drafting model of the sensors 

4.2 Algorithm for an App Development 

Figure 4 shows interface of an app development. The steps for algorithm for the app development is as follows: 

Step 1- Getting the Google Map API key 

Step 2- Create a New Android Project 

Step 3- Select Google Map Activity, click next, and finish. 

Step 4- Open google_map_api.xml, where you will enter the Google Map API KEY and now   

build the Gradle. 

 

 
Figure 4: Interface of an app development 

 

Step 5- Define internet and location permission in Android Manifest  

Access_fine_location 

Internet 

Step 6- Code MapsActivity.java file for inserting functions in Google Maps. 

Step 7-Functions needed   

OnMapReady () - it is used when the map is ready to use. 



OnConnected ()-when device connection is successful. 

OnConnectionSuspended ()-device is in disconnected state. 

OnConnectionFailed ()-failed to connect. 

OnLocationChanged ()-when there is change in location of device. 

GoogleApiClient () - build this to use google play services to ensure that the permissions are granted and to build 

its object and add API () to specify which API are requested by your app. 

AddConnectionCallbacks () - to receive connection events from GoogleApiClient (). 

AddOnConnectionFailedListener () - to receive connection failed events from GoogleApiClient () 

Step 8- Change map types, zoom controls. 

Step 9 - Run the app with internet connections. 

 

5. CONCLUSION 
The proposal system check whether the person has consumed alcohol or not while driving the car, which will 

help us in reducing in car accident due to drunk driving. The project is categorized into three parts. The first part 

discuss about the electronic control unit that is used in this prototype that comprises of Arduino board, Sensor, 

Microcontroller. The second part is designing of the sensor to check the compatibility, availability of the passage 

in the car to fix it. The third category comprises of development of a navigation system to locate the car.  
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