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ABSTRACT 

Drink driving has become one of the 
primary root causes of the exponential 
growth of vehicle accidents. This heedless 
driving of the drunk drivers would risk and 
damage lives and properties, which would 
lead to economic redundancy. According to 
literature, currently, authorities are using a 
piece of equipment called a Breathalyzer to 
check the alcohol limit of the person's 
breath. But apparently, it is only intended 
for one-time use only. As a superior solution 
for this problem, an Emergency Alcohol 
Consumption level detector is proposed 
through this paper. This reusable system 
that prevents drivers from drink driving 
would mitigate the number of accidents and 
damages. This system is not only a solution 
to secure lives and properties from drunk 
drivers but will also provide ordinary 
people and authorities a better and new 
service, which will be a huge factor in 
elevating economic growth by increasing 
the standard of peoples' lives. 
 
Keywords: Breathalyzer, Economic Growth, 
Arduino 

1. INTRODUCTION 

Nowadays, most accidents happen by the 
reckless driving of  drunk drivers (Borrelli, 
(2021); Jeepura, & Pirasath, (2012);   
Weerawardena et al., (2013)). These heedless 
driving would risk and damage theirs and other 
peoples’ lives as well as valuable properties.  

The research done with the Department of 
Police and ordinary people helped to identify 

their requirements and the issues they face 
from drunk drivers.  

Moreover, according to the research findings 
the authorities have been using several types of 
equipment to check the alcohol level of the 
drivers' breath. Seemingly these current 
systems show issues such as giving invalid 
results, not being reliable and not being user-
friendly. 

Considering all the requirements and issues, 
finally build a system known as "Emergency 
Alcohol Consumption Limit Detector" to 
prevent drunk drivers from driving the vehicle 
and as a solution for the defects that are shown 
in the current systems. 

Emergency Alcohol Consumption Limit 
Detector is a system that consists of a circuit 
to measure the alcohol level of the driver’s 
breath every 0.1 seconds, track the driver’s 
location as well as inform the driver’s loved 
ones when the driver is drunk via the app. 

Ultimately, the main goals of this system are to 
be a reliable and user-friendly system to the 
ordinary people and for the authorities, to 
reduce the amount of accidents that happens 
due to the drunk drivers, most importantly to 
prevent drunk drivers from driving the vehicle 
and to create an innovative solution which 
would lead economic development by 
reducing the number of accidents. 

1.1. Problem Identification 

Three main problems stood out during the 
analysis that was done with the Police 
Department, from research articles, 
furthermore by talking to people via a survey 
as well as face to face. This section will briefly 
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describe the problems and how the proposed 
system will be a solution for the mentioned 
issues. 

1. How to prevent drunk drivers from driving 
the vehicle?  

 
This prevention has done in two separate ways. 
 
 When the driver gets in the car already 

drunk, the Ethanol sensor detects that the 
alcohol consumption level of the driver is 
above the limit and the engine won't start 
up  

 When the driver gets drunk while driving 
the buzzer will start to blow until the 
driver stops the car. 

In both situations, as soon as the sensor detects 
the alcohol limit of the drivers' breath is high 
the emergency contacts will be informed that 
the driver is over the legal limit via a text 
message saying "Driver is drunk" with the 
driver’s current location, as well as a call. 
 
2. Will the authorities be able to catch all the 

drunk drivers?  

As a solution for this matter, apart from the 
same solution that has been mentioned in the 
previous problem, this proposed system 
would display the alcohol consumption level 
of the driver’s breath in the LCD which has 
been attached to the dashboard of the vehicle. 
This would help the authorities to check the 
alcohol consumption level of the driver’s 
breath by checking the LCD and the other 
passengers in the vehicle can prevent the 
driver from driving the vehicle. 

3. The existing System is not reusable, what 
if it gets out of stock? (Modern 
breathalyser machines: a shot in the arm 
for police, (2017)) 

The existing system (Breathalyzer) is a one-
time use, (Cops provided with 90, 000 alcohol 
breathalyzer units, (2017)) which means when 
it uses on one person the same Breathalyzer 
cannot be used on another, therefore 
seemingly there is a chance that the 

Breathalysers would be out of stock. As a 
solution for this matter, this proposed system 
is built as a reusable and user-friendly system 
that can be used on many people rather than 
disposing it away once used. Furthermore, it 
detects the alcohol limit of the driver’s breath 
in each 0.1seconds. 

1.2. Parties That System Has Been Built For 

This system has been built not only for 
authorities but also for ordinary people as 
well. The following section indicates each 
party and how this innovation accomplishes 
them. 

1.2.1. Police Department  

In every country, the Police Department is the 
most respected department connected to road 
safety and the safety of the people. They would 
take all the necessary and possible actions 
(Kodikara et al., (2017)) to reduce the number 
of accidents and increase the safety of the 
people. Seemingly most of the accidents have 
been caused by the reckless driving of drunk 
drivers. Unfortunately, due to the fact of not 
having the proper equipment or system, 
authorities are unable to prevent the drunk 
drivers from driving the vehicle unless they get 
caught. This would not reduce the number of 
accidents and damages caused by reckless 
drunk drivers in a great amount, as well as this 
would lead to lowering the commitment of the 
authorities who are trying to provide for 24/7.  

The breathalyzer is the existing system that has 
been used by the authorities to measure the 
alcohol consumption level of the driver’s 
breath. Seemingly this method has several 
main disadvantages. Such as, this method is 
not reusable, often give invalid results (The 
Wilson Law Firm. (n.d.)) and this method can 
only be used when the authorities catch the 
drunk drivers.  

This proposed system accomplishes the 
requirements by being a reusable and user-
friendly system that updates the alcohol limit 
of the driver’s breath in every 0.1 seconds. In 
addition, there are some other opportunities as 
follows. 
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 This proposed system would display the 
alcohol level of the driver’s breath in the 
LCD which is attached to the dashboard 
where anyone can easily check whether the 
driver is within the legal limit by looking at 
the LCD.  

 This system would prevent the drunk drivers 
from driving despite they got drunk whilst 
driving or they were already drunk, which 
would lead to reducing the number of 
accidents in a greater amount 

1.2.2. Ordinary People 

Reckless driving of drunk drivers would lead 
to greater risk and damage for their lives and 
well as others. This not only risks the drivers’ 
lives but also it makes drivers’ loved ones 
(family members, partner, friend) anxious.  

The proposed system accomplishes the 
requirements by preventing drivers from 
driving the vehicle under a high alcohol 
consumption level as well as by informing 
emergency contacts as soon as the Ethanol 
sensor detects the driver’s breath is above the 
limit 

2. LITERATURE REVIEW 

This section briefly discusses the different 
devices (Freudenrich, (2021)) that have been 
used to test the alcohol level in the breath and 
about the proposed system. Moreover, 
discusses how the proposed system will be a 
solution for all the drawbacks shown in the 
existing systems. 

2.1. Existing Systems 

1. Breathalyzer 

The breathalyser (H. O. W. Alcohol , (2021); 
Starlight Asset. (2021); “the accuracy of 
breath alcohol analysis using the 
breathalyzer”, (1985)) is one of the main 
systems that has been used to measure the 
alcohol level of the suspect’s breath. This test 
is used as an evidential in the Police 
Department. 

Moreover, following is the procedure to check 
the alcohol limit of the breath using this 
system. (Figure 1) 

 This system uses a sample breath of the 
suspect 

 Due to the chemical reaction with the 
alcohol when the breath contains Ethanol, 
the chemical would change colour from 
green to orange. 

 The more Ethanol present, the greater the 
amount of green colour produced in the 
tester tube. 

 When the person ethanol concentration is 
over the limit a distinct green color change 
will have occurred in the yellow crystals 
and progressed all the way up to the red 
line or beyond. 

 

 

Figure 1.Chemical reaction with alcohol. 
 

2. Alcovisor Meters 

Alcovisor meter (Figure 2) works in a similar 
way as the Breathalyzer, Alcovisor (“the 
accuracy of breath alcohol analysis using the 
breathalyzer, (1985); Egyptian Journal of 
Forensic Sciences, (2016)) is used by the 
police department before using the 
Breathalyzer. 
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Figure 2. Alcoviser Meter. 

3. Intoxilyzer 

Intoxilyzer (Counterpoint, (2017)) (Figure 3) 
is a system that uses Infrared spectroscopy to 
detect alcohol. In Intoxilyzer molecules are 
constantly vibrating, and this vibration change 
when the molecule absorbs the Infrared light. 

The procedure of how the Intoxilyzer works 
as follows. 

 The lamp generates a broadband IR beam  
 This broadband IR beam would pass 

through a sample chamber into a filter 
wheel. 

 This filter wheel would convert ethanol 
into an electric pulse 

 This electric pulse would be relayed to the 
microprocessor, which interprets the 
pulses and calculated the BAC 

 

 

 

Figure 3. Intoxilyzer 
 

2.2. Proposed System 

The Proposed System which knows 
as Emergency Alcohol Consumption Limit 
Detector (Figure 4 & Figure 5) is a system that 
detects the alcohol limit at the driver’s breath 
every 0.1 seconds.  

Accordingly, as soon as the driver’s breath is 
higher than the given limit the system will 
prevent the driver from driving the vehicle 
while informing the emergency contact that the 
driver’s alcohol limit is higher.  

This system has been designed considering all 
the facts, requirements, and drawbacks to be a 
reliable and user-friendly system for the 
authorities as well as for the ordinary people. 

 

Figure 4. Emergency Alcohol Consumption 
Limit Detector (inside) 

 

 

Figure 5. Emergency Alcohol Consumption 
Limit Detector ( outside ) 

Figure 5.  Structure of the proposed system 
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2.3. Procedure to Measure the Alcohol 
Limit in Person’s Body 

This subsection would briefly walk you 
through the difference procedure between the 
existing systems and the proposed system to 
measure the alcohol limit in the person's body. 

One of the common existing systems known as 
a Breathalyzer would be used on a driver by 
the authorities after twenty minutes (Blog - 
Breathalyzers.com, 2010) of the inspection 
period to make sure that the driver doesn't 
vomit or eat anything or burb since these 
actions would cause provide insufficient 
results. Then, the officer would press the 
button on the handheld unit and wait until the 
LED displays “Blow” to ask the driver to push 
a consistent breath of air into the device to get 
a sufficient sample amount to check the 
alcohol result. If the result is sufficient then the 
breath ticket would be print (the breath ticket 
is known as a result paper of the drivers' 
alcohol result of the body). If the results are 
insufficient the officers maybe, ask to do it 
again in a new breathalyzer (2009; Illinois State 
Police. (2018)).Moreover, currently there are 
several types of breathalyzer uses in 
worldwide. Even though they have different 
principles, they all are designed to have a 
mouthpiece, a tube where suspects have to 
blow the air, and a chamber where all the air 
goes (How to Properly use a Breathalyzer. (n.d.) 
;Mah, 2021). 

In the Emergency Alcohol Consumption 
Limit Detector, at first, the driver has to 
register into the app using his/her name, email, 
and phone number, after that he/she has the 
opportunity to add three emergency contact 
numbers where he/she leads to increase safety. 
Once the driver is registered to the application, 
he/she has the opportunity to log into the app 
using the phone number that they have given 
when registering. Afterwards, the app checks 
whether the number is correct or not. Once it is 
confirmed that the number is correct the app 
will connect with the circuit. When the driver 
gets into the car already drunk or the driver 
gets drunk while driving, the Ethanol sensor 
which has been attached to the steering wheel 
would detect it and show in the LCD which is 

attached in the dashboard. As soon as it detects 
a high level of alcohol, ignition won't work 
therefore the engine won't heat up and the 
buzzer will start to blow. If the driver gets 
drunk while driving the buzzer will start to 
blow until the driver stops the car. As soon as 
the sensor detects it, the circuit will send a 
message, call, and the location to the 
Emergency Contacts that have been added to 
the app via Bluetooth. Last but not least, if one 
Emergency contact number does not answer it 
or cancels the call, will redirect to the next 
emergency contact number likewise until one 
contact number answers it shows an iteration 
procedure of sending a call. 

2.4. How the Proposed System is a Solution 
for Drawbacks Shown in the Existing 
Systems? 

The main scope is to build a system that is 
reliable, user-friendly, and most of all where 
the system itself would prevent drunk drivers 
from driving the vehicle, which would lead to 
increase the safety of the people. The 
following points will briefly describe the 
drawbacks of the current systems and how the 
outcome of the proposed system is a solution 
for all the drawbacks that are shown. 

a. Apparently, most of the existing systems 
are one time use or the process takes a 
longer time, but this proposed system only 
takes 0.1 seconds to detect the alcohol 
limit of the drivers breath and once it has 
been used within 0.1 seconds it can be 
used again leading to increased 
reusability. 

b. Current system often gives invalid results. 
(Nelson, 2017), (Drink Driving.org, 2021) 
The researchers have found that the people 
face embarrassing situations (Sri Lankan 
Law Report, (2007)) due to the fact there 
is no validity in the evidence or result. 

Following example would show you one 
unfair situation faced due to invalid 
results. 
“The accused was charged in the Magistrate's 
Court with having driven a motor vehicle on a 
highway, after he had consumed alcohol, and 
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caused the death of a schoolboy. Due to the fact 
the prosecution has failed to prove that such 
person had a minimum concentration of 08 
grams of alcohol per 100 milliliters of blood. 
Accused is entitled to an acquittal on that count 
under the section 151 of the Motor Traffic Act. 
" (Sumanaratne & Gunawardana, (1991). 

Seemingly these victims will face unfair 
situations while accused get acquittal. In 
proposed system by detecting the driver’s 
breath in each 0.1 seconds, there will be a 
very low percentage of showing an invalid 
result avoiding such situations. 

Existing system takes a long time to get 
the result (Blog - Breathalyzers.com, 
(2021); What Is The Procedure For The 
Evidential Breathalyzer Test?, (n.d)) 
while the proposed system shows the 
alcohol limit of the driver’s breath 
instantly on the LCD which is attached in 
the dashboard, this would help authorities 
or the passengers to check whether the 
driver is in the condition to drive or not. 

c. Existing system is only able to prevent 
drunk drivers from driving the vehicle if 
only the authorities catch them, but the 
proposed system itself prevent the drunk 
drivers from driving the vehicle. 

d. In all the existing systems the driver’s 
loved ones will get to know that the driver 
was drunk if they get charged or caught by 
the police.  

But in the proposed system as soon as the 
Ethanol Sensor detects that the alcohol 
limit of the drivers’ breath is high the 
system will direct a call and a message to 
the emergency contact mentioning that the 
driver is drunk as well as the vehicles 
current location. 

3. BRIEF EXPLANATION FOR HOW THE 
SYSTEM HELPS FOR THE ECONOMIC 
GROWTH 

1. The crashes that happen due to drink 
driving would lead to an increase in the 
economic cost for motor vehicles, lost 
productivity, workplace losses, medical 
costs, legal and court expenses which will 

eventually lead to the economic downturn. 
(K. Findings, (2017)) As a solution for the 
matter, the proposed system that prevents 
drunk drivers from driving the vehicle 
itself would reduce the number of crashes 
that happen and would limit economic 
downturn. 

2. Due to the reusability of the proposed 
system, the annual expenditure of such 
devices would be drastically reduced. This 
may lead to increase in economic 
development. 

4. SYSTEM DESIGN 

This Ethanol Consumption Limit Detector 
consists of a circuit and an app which will be 
briefly described from following subsection 
onwards. 

4.1. Circuit Design 

The system contains main components such as 
Arduino UNO Rev3, Arduino UNO shield 
PCB, MQ3- Alcohol Sensor, LCD to I2C 
Converter, 6 X 2 LCD, Bluetooth HC-05, 
Buzzer, Relay, SIM800l GSM GPRS Module 

4.1.1. Developed Board (Arduino Uno 
Rev3 and Arduino UNO shield 
PSB) 

In the first sprint, all the components have been 
connected to the breadboard and checked 
whether if there are any failures or issues. 
(Figure 7). his system has undergone seven 
sprints and unit testing which will eventually 
confirm the system runs without any errors. 
Once the system confirms that the components 
had been soldered into Arduino Shield PCB to 
make sure that all the wires are safe and there 
is less chance to break. The programming has 
been done using c language and installed into 
the microprocessor in Arduino board through 
USB Virtual COM Port. 
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Figure 7. Unit testing using breadboard 

 

 

 

Figure 8. Schematic of the development board 
 

4.1.2. MQ3-Alcohol Sensor 

This sensor (Engineers, L. M. (2020)), (MQ3 
Alcohol Gas Sensor Module. (2019)) gets the 
input as 5V and output voltage is between 
0V-5V, therefore the user can sense the 
variation of output voltage using any 
microcontroller and it can detect the presence 
of Alcohol. This sensor has a good sensitivity 
which means as soon as the alcohol gas gets 
closer to the sensor it detects it 

This sensor works in the proposed system as 
follows 

 As soon as the driver gets into the car or 
gets drunk while driving, the sensor which 
attached to the steering wheel (Figure 9) 
will detect the alcohol consumption limit 
of the drivers' breath. Likewise, the sensor 
would detect the alcohol limit in drivers’ 
breath every 0.1 seconds. 

Kindly note since this is an experiment, I have 
used the maximum alcohol limit of 400. 
When using in a real system the maximum 
limit would be 0.8mg/L. 

 

 

 

Figure 9.  Ethanol Sensor attached in the 
proposed system 

4.1.3. Bluetooth HC-05 Module 

In this system, the Bluetooth module (HC-05 
Bluetooth Module User Manual V1.0 (No. 16). 
(2018)) works in 3.3V power. 
 In this system, the Bluetooth requests 

emergency contacts as soon as the system 
detects the driver is drunk. 

4.1.4. SIM800l GSM GPRS Module 

SIM800L GSM GPRS Module allows for the 
receiving of text messages saying, ‘The Drive 
is Drunk’ and voice calls as well as the current 
location of the vehicle. This module indicates 
yellow light for the connection and blue light 
for the GPS connection. 

4.1.5. LCD to I2C 

LCD to I2C is being used due to the 
opportunity it can directly be connected to the 
Arduino. 

This component used in the system to 
Displays the alcohol limit of the driver’s 
breath in the LCD. 
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4.2. App Design 

This app has been used to increase the 
usability and reliability of the system by 
giving opportunity for the driver to add three 
more Emergency contact numbers to receive 
the message and a call with the driver's 
current location as soon as the system detects 
the drivers' Alcohol limit is high. 

4.2.1. How the app and the circuit has 
been connected? 

The circuit will request for an emergency 
contact number if it detects an alcohol level 
over the threshold. The app will send the 
requested contact that is already added by the 
driver in his/her signup process. 

4.2.2. Guideline for the App 

The procedure of connecting the app with the 
circuit will be differs in situations as follows. 

1. If the driver registering for the first time 

 If the driver registering for the first time 
Driver has to click the Driver button in the 
home page 

 Then click the signup button 
 Add drivers details in all required blanks 
 Then driver get to add his/her three 

emergency contact numbers 
 After the driver submit it driver can 

connect the app with the circuit via 
Bluetooth by clicking the connection on 
Home and connect on the Connect page 

 

2. If the driver already has an account 

 Click the driver in the home and it’ll 
direct to sign up and login page 

 Then click the login button in that 
 After that his/her registered phone 

number 
 Thus, the driver would be able to 

connect the app with the circuit in the 
same procedure as mentioned in Sign Up 
Method 

Note that without Login to the app driver 
would not be able to connect the app with 
the circuit. 

 

 

Figure 11.  Emergency contacts receive a call 
and a text message with the vehicle’s current 

location 

5. CONCLUSION 

The outcome of this project has been aimed to 
build a reliable, reusable and user-friendly, and 
innovative system that would prevent drivers 
from driving the vehicle under high alcohol 
consumption levels. Moreover, this paper has 
focused on building an innovative system that 
would help to increase economic growth by 
mitigating the number of accidents and losses 
that happen due to Intoxicated driving. 
 
Moreover, this reusable system that prevents 
drivers from drink driving would mitigate the 
number of accidents and damages. 
 
Finally, the Emergency Alcohol Consumption 
Limit Detector detecting the drivers' breath 
every 0.1 seconds will give more accurate and 
reliable results. That is why this proposed 
system is can be identified as the innovative 
solution for all the drawbacks shown in the 
existing systems and also as a system that helps 
for economic growth. 
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