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ABSTRACT

In the advent of machinery, the people discovered the necessity to compete with the machines. As everything is 

automated, the people try to equalize the work of machines, in order survive in their work culture. So, people force 
themselves to fit on the same page and get bogged down due to the high stress level. Consequently, most people resort to 

some unhealthy addictions such as alcohol consumption. In most cases, people find it difficult in bringing in self-control 

towards their habit. Some of them wish to monitor their intake levels in order to maintain a proper diet. The mushrooming 
growth of the liquor addiction is responsible for costing many precious lives that become a victim of drunk and drive 

accidents. Currently, there are no available systems that provide an integrated solution for these issues. The proposed 

system can stand as an effective solution capable of addressing the divergent problems mentioned by constantly 

monitoring the Blood Alcohol Content (BAC) by sensing his/her breath. The device finds its application in rehabilitation 
centers to progressively limit their drinking habit without any medications, at home for self-control, personal assistance 

and diet maintenance, in the car to avoid mishaps. 
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INTRODUCTION 

 
A recent statistical data states that our country reports as many as 1.34 lakh fatalities in road accidents every year, 70% of 

them are due to drunk and driving. The safe limit for alcohol consumption is 14 units a week which varies according to 
the type of drinks. The law states that, safety limit for safe driving is 30MG/100ML and the Blood Alcohol Content 

(BAC) is 0.08%. Currently there is no single system which solves such divergent issues. It is difficult to deduce this limit 

while drinking. So, people need to be aware of the consumption levels in order to safeguard themselves from getting 
penalized. In addition to these, people in rehabilitation centers need a way to track their drinking habits. People, who are 

on diet, also find trouble in tracking their drinking habits.   

The proposed model is a smart device which can be integrated with a jar to make it a smart jar and can also be integrated 

into the car to regulate the speed limit. The smart jar prevents the over consumption by closing the lid of the jar 
automatically when the threshold limit is exceeded. The device lets the related people to control the jar through a mobile 

application and also helps them monitor the status of a drunk person by prompting them with an alert message along with 

the location details. In order to avoid drunk and drive accidents, there are some of the proposed models which involves, 
prevention of engine ignition when the breathalyzer the car detects the presence of alcohol in the driver’s breath.  Another 

technique involves the use of touch infrared sensor in the start button of the car which detects the Blood Alcohol Content 

(BAC) of the driver to prevent him/her from starting the car. The smart device in the proposed model imposes 
restrictionson the speed limit of the car in accordance to the BAC of the driver rather than stopping him from starting the 

car. This facilitates the driver to drive the car if he is mildly intoxicated which will not lead to any fatalities.  
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RELATED RESEARCH 

 

Quite a few systems/models have been proposed based on some previous researches that were done, with respect to 

alcohol detection and prevention of drunk and drive accidents. 
 

Assailly (2010)et al and Huang (2014) et al have proposed the installation of alcohol interlock system in vehicles so as to 

prevent the car from starting when a certain alcohol level is detected in the driver’s breath. In addition to this, Trans-

theoretical model is discussed as another way for individuals to go through five cognitive-effective processes in order to 
bring about a change in the risky behavior. But there is no mention of the technique used for detection of the BAC level 

of the driver, given the fact that there are myriads of methods available and the efficiency of each differs. 

 
M. Kousikan (2014) et al have proposed an automatic drunken drive prevention system which uses an infrared sensor 

integrated inside the steering wheel. This sensor activates a relay circuit when presence of alcohol is detected in the 

driver’s breath. This in turn produces a low key output at the key terminal and hence fuel supply to the engine will be cut-

off. T.Shyam (2010) et al have proposed a very similar model that uses IR transmitter and receiver components and 
consequently cuts the fuel supply if alcohol is detected . Additionally, GSM and GPS modules are used in order to inform 

the nearby police control tower mobile number. 

 
Jiangpeng (2010) et al and Prashanth K Pet al designed certain algorithms to study the driving patterns of an intoxicated 

person. This system requires the presence of a mobile phone inside the car that is equipped with an accelerometer and 

orientation sensors. The readings from these sensors are used for latitudinal and longitudinal acceleration computations 
using an application installed in the mobile phone. Some pattern matching algorithms are used to process the data and 

accordingly send an alert notification to the driver. 

 

Koneti Sandeep (2017) et al and a few other papers have discussed an IoT based detection system that requires the 
presence of touch sensor, alcohol sensor(MQ3), heart beat sensor to detect the blood pressure and pulse rating of the 

driver, facial recognition system to analyze the behavior of the driver based on his/her facial expressions. In addition to 

these GPS and GSM modules are used to send alert messages. The integration of these many modules into the vehicle 
would result in high manufacturing cost and hence less feasible in real time.  

 

In order to cater to the expectations of people who wish to recover from alcohol addiction, there are various strategies 
proposed. Social behavior and network therapy, motivational enhancement therapy, screening, randomization and follow-

up are some of the techniques used by clinical staff and therapists to help people recover. Apart from these, for those who 

prefer self-control mechanisms, there are quite a few mobile apps that help in tracking the habit regularly. IntelliDrink is 

an iphone app that displays the user’s BAC in a graph while calculating absorption and retention of alcohol over time. 
Also this notifies the user when they reach a specific BAC level. R-U-Buzzed allows the user to enter the weight, gender, 

hours spent drinking and the amount of alcohol consumed; according to these parameters it displays message if the user id 

sober enough to drive. AL Curator uses the gender and weight to determine the approximate BAC level based on the 
drink plugged into the app. AlcoDroid Alcohol Tracker is an android application that will plot the BAC development and 

ping the user with appropriate message allowing the user to track their drinking habits, weekly or monthly. 

 

The entire working/accuracy of all the above applications is largely dependent on the data entered by the user, which may 
be less reliable. Also, it is evident that none of the systems integrate health maintenance and drunken drive prevention 

satisfying both the needs. In all of the proposed systems, there is no system that implements speed limitations based on 

the detected BAC, thus preventing very-mildly drunk drivers to handle the vehicle. 
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SYSTEM DESIGN 

 

A. Internal Component design 
 

The smart device has an MQ3 alcohol sensor which is a low-cost semiconductor with a capability to detect the 

presence of alcohol gases at concentrations from 0.05 mg/L to 10 mg/L. This sensor provides both analog and digital 

outputs, with great amount of sensitivity to alcohol and good resistance to external factors such as smoke, gasoline etc., 

The MQ3 alcohol sensor is interfaced with an Arduino Uno board which is a ATmega328P based microcontroller with 14 
digital input/output pins among which 6 of them serve the purpose of PWM outputs, 6 analog pins, 16 MHz quartz crystal 

as the primary specifications. It works with an operating voltage of 5V and 20mA DC current for each I/O pin.  The board 

has a flash memory capacity of 32KB of which 0.5KB is used by the boot loader. The Arduino board has three modules 
interfaced with it, namely, GSM module, Wi-Fi module and Bluetooth module. The GSM SIM900A module operates at 

the frequencies 900/1800 MHz and requires 12V, 1A DC power supply. It has a six-pin configuration with provisions for 

Vcc, Gnd, and Rx and Tx in 3V and 5V respectively. The usual configuration of baud rate happens using AT commands. 
The ESP8266 Wi-Fi module interfaced with microcontroller allows the latter to access the Wi-Fi network using the 

integrated TCP/IP protocol stack. The frequency of operation takes place either at 80 MHz or 160 MHz and it requires a 

DC power supply of 3.3V. ESP8266 being incompatible with 5V power supply, a logic level convertor circuit is used for 

the down conversion from 5V to 3.3V. The Bluetooth module HC-06 has a built-in 2.4 GHz antenna with an external 
8Mbit flash, operates in the range of 3.6V to 6V. The Bluetooth module facilitates the interfacing with the mobile 

application. The module has 6 working pins, among which 4 of them are used for Vcc, Gnd, Txd and Rxd.  

 

 

Figure.1.Circuit diagram 

 

B. The motor mechanism 
 

Various components are integrated and coordinated with one another to function as a single device. The sensor is 

located just above the nozzle of the jar in order to continuously sense the Blood Alcohol Content (BAC) of the consumer. 
The subsequent action of closing the lid of the jar is performed by the motor which is placed outside the jar and is 

attached with the lid. The motor is operated by a 9V battery and controlled by the driver circuit. The shaft rotation will be 

taking place in the inner part of the lid. Upon detecting that the BAC has exceeded the threshold value this shaft rotation 
is responsible for shutting the nozzle down and thereby preventing any further consumption. 
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Figure.2. (a) Lid of the jar, (b) Jar with the lid closed, (c) Jar with the lid open 

 

WORKING 

 

Each module solves a particular problem and finds its optimum usage in a particular domain. 
 

A. Personal progress monitoring module 

 
This module is designed particularly for the rehabilitation centers. Generally, there are three methods of treatments 

followed in the rehabilitation centers namely, Medications, Residential treatment and Experimental treatment and also 

involves counseling. But there are no devices which steadily pulls them out of this addiction without any medication. The 
smart device fixed in the jar can be interfaced with a mobile application which lets the people working in the 

rehabilitation centers to control it. This works in such a way that the threshold BAC value set in the mobile application is 

sent to the server which is then retrieved by the smart device for its working. The smart device continuously senses the 

BAC value through the alcohol sensor. Consequently, when the threshold BAC level is reached, the lid of the jar is 
designed to close automatically. This stops the person from any further consumption. Thus, this way the threshold BAC 

value can be brought down progressively leading to deterioration of this habit. Each person under treatment in the 

rehabilitation centers will be assigned a channel in order monitor them. The daily consumption data will be sent to the 
corresponding channel which can be used to analyze that person’s daily consumption. These data are visualized in the 

form of graphs. These graphs can contribute to the further treatment.  

 

 
Figure.3.Simple architecture of the working system 
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B. Drunkard’s assistance module 

This jar can be enhanced further in such a way that it is utilizable for the people with varying needs thus expanding the 

horizons. This module focuses more on the people mostly at home who want to control themselves from reaching an 
unconscious state while drinking. So, the primary motive of this module is to prevent them from over consumption and 

helps in reaching out to their known ones for assistance. This module satisfies one of the key ideas, that is to help the 

related people of the person know about their state. The smart jar can be operated in two modes, namely Normal and 

Drive mode, each of which corresponds to a particular BAC level. The mobile application is used to set the mode, failing 
which the system works under Drive mode by default. It works in same way as in module 1, that is the BAC data and the 

consumption level data will be sent to the server. In addition to closing the lid of the jar, an SMS along with the location 

details will be sent to the registered mobile numbers of the related people from the microcontroller in the jar through 
internet. The related people can know the status of the person by retrieving the data from the server which showcases the 

BAC as well as the consumption level at any given time.  

 

 
Figure.4.User interface layout 

 
C. Diet assistance module 

This module is particularly made for the people who want to maintain their diet through limited levels of consumption. 

Here again the lid of the jar will be closed when the threshold limit is reached but the variation being that, instead of the 
BAC, the calorie value from the drink is taken as the threshold. The calorie value is calculated with the help of 

hydrometer attached inside the jar. The calorie value of the alcohol is found using the alcohol content in grams.  

Alcohol content in g=(ABV×0.8×Volume in centilitres)/ 10 

In the above equation, the result is multiplied by 0.8 since 1 ml of alcohol weighs 0.8 grams.  ABV stands for Alcohol by 

Volume which can be calculated from the Specific Gravity (SG) found using Hydrometer.  

ABV = (1.05/0.79)×((OG-TG)/TG) ×100 

Here, OG stands for Original Gravity and TG stands for Target. The value 1.05 represents the number of grams of 

ethanol produced for every gram of CO2 produced and the value 0.79 represents the density of ethanol. [9,11] 

Calorie = Alcohol Content in g× 7 

Thus, the obtained Alcohol content can be multiplied by 7 to get the calorie of the drink since 1g of alcohol contains 7 

calories. [8,11]   
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D. Drunk and drive abatement module 

This module focuses mainly to avoid drunk and drive accidents. The working is very similar to the smart jar. The smart 

device is slightly altered and integrated into the car rather than the jar. Here, the alcohol sensor will be placed on the 
steering of the car and continuously senses the breath of the person driving the car. When the legal BAC level of 0.08 is 

detected, the engine of the car will not be ignited, thereby preventing the driver from starting the car. Instead if the BAC 

is under the permissible level, the speed of the car will be reduced to a great extent and regulated according to the 

instantaneous BAC value.  

 

EXPERIMENTAL RESULTS 

 

The prototype of the application was tested in some rehabilitation centers. When the device is tested for self closing lid of 
the smart jar, it varied from people to people according to their threshold Blood Alcohol Content (BAC) and it worked 

correctly. In order to analyze the progress of every individual in the rehabilitation centre, data collected from the sensor is 

sent to the ‘ThingSpeak’ channel. ThingSpeak is an open IoT platform with capabilities of MATLAB analytics which 

provides visualization. The Graphical representation is clearly showcased in Fig.5 showing the rise and fall in BAC. 
Based on the analysis of the data representation in the channel, further treatments are effectively directed.  

 

 
Figure.5.Data visualization from the ThingSpeak channel 

 

Integration of all the modules in the jar resulted in the smart jar not being handy. And hence, users found it as a hindrance 
to handle it.  

 
Figure.6.Prototype of the smart jar 
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When it is tested for drunkard assistance, upon attainment of the threshold BAC value, the lid of the jar was closed after 
which an automatic message is successfully sent to the registered mobile numbers notifying them about the current state 

of the drunkard person. The time taken for the message to be delivered was less than 8-10 secs.  Users during testing were 

pretty happy with this feature, owing to its ability to quickly arrange for assistance for the affected person. Additionally, 

the user interface provided through the mobile application, was rapid in sending the data entered by the user to the 
ThingSpeak channel for further processing. The time taken was approximately less than 15ms.   

 

CONCLUSION 

 

The system proposed in this paper efficiently serves the purpose of imposing restrictions on drunken driving and 

eradicating the aftermath of such treacherous incidents and/or activities. In addition to this, the proposed model proves to 
be a great aid to all those who wish to keep a regular check on their drinking habits, through its capability to accurately 

measure the calorie of the drink. Apart from being a system that satisfies the needs of individuals, there  

is a great amount of social cause, since it can prove to be highly worthy when implemented in rehabilitation centres. For 
all those wanting to recover from the perils of being a drunk addict, this integrated system can be an asset, for, it also 

provides facilities to monitor the gradual progression of each individual in the centre. This application will surely be a 

breakthrough since, it doesn’t really confine itself to the sector of safe transportation, extending its wings to the healthcare 
sector as well. Thus implementation of the application will lead to a drastic decrease in the proportion of road accidents 

caused by drunk driving, will prove to be a remarkably useful recovery system, encouraging a healthy lifestyle amongst 

citizens. 
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