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Alcohol Detection and Ignition Interlock System
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Abstract: An ignition interlock system to avoid intoxicated
drivers which analyses the Blood Alcohol Consumption of the
driver and acts according to the results which reduces road
accidents. An ignition interlock system to avoid intoxicated drivers
which analyses the Blood Alcohol Consumption of the driver and
acts according to the results which reduces road accidents. This
system consists of a device which is placed on the dashboard of the
vehicle on either sides of the steering, detects Blood Alcohol
Consumption of the driver when he/she blows in it to start the
vehicle which is followed by ignition interlocking if it finds the
driver is intoxicated.

Index Terms: MQ-3 sensor (gas sensor), sweat analyzers on the
steering, Alarm, GPS module, GSM module.

I. INTRODUCTION

Drunk driving has become the leading cause of traffic
accidents every passing day and causes serious consequences
to the driver itself and others. Although the current legal
regulations in countries that have disabled drunk driving, but
many drivers still do drive while drunk, as they have a habit
of drunk driving, which causes great threats to its own and
public safety. According to statics for every 90 seconds the
frequency of person Injuring in a Drunk and Drink Crash.
Also up to 65% fatal road accidents caused by Drunk Driving
nationally [1]. In India a death due to drunk and driving
occurs in every 48 Minutes. More than half of the 226
children killed in drunken driving crashes in 2011 were riding
with an inebriated driver (Source: MADD). 1.4 million drunk
driving arrests in 2010 represented about 1 percent of all
self-reported instances of drunk driving among U.S. adults
(Source: CDC).The rate of drunk driving deaths per 100,000
people is around 3.3; in 1991, the rate of drunk driving deaths
per 100,000 people was 6.3 (Source: Responsibility.org). If
you operate a vehicle while intoxicated, you are an
inexcusable moron of the highest order (Source: Logic). In
2017, more than 10,000 people died in drunk driving
incidents. That’s an average of one person dead every 51
minutes, and for no good reason. Along with this, an average
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drunk driver has driven drunk more than 80 times before first
arrest which shows that each day, people drink drive more
than 300,000 times but only about 3200 are arrested
[2].Traffic departments, police departments and other various
government and social authorities use road inspection of the
vehicle whether the driver is drinking alcohol, using his
authority for surveillance of the detection. Further, various
breath analyzer tests are performed on the driver to prevent
from drunk driving. In addition to that automated ignition
interlock devices have been installed within vehicles
themselves to prevent the operation of vehicles by drunk
drivers. Typical breath analyzer test devices provide a signal
representing Breath Alcohol Concentration (BAC) after a
driver has taken a deep breath and emptied his or her airways
into a mouthpiece. The existing in-vehicle alcohol detection
system, most of the systems are a handheld device, the
inspection is mainly carried out during on the road while
driving. Thus, there is a need of advancement in technology
which can prevent the drunk and driver to start the vehicle
itself by checking the BAC limit while starting the vehicle
and the prototype works as follows: When the person gets
into the driving seat of the vehicle and starts the ignition, the
device will be activated by consuming power from the
vehicle[3]. If the person wants to start the vehicle, he/she
should blow into Blood Alcohol Sensing device through the
Micro Fan (which is not mentioned above) fixed on the Blood
Alcohol Sensing device. In case if the person who occupies
the driving, seat haven’t blown into Blood Alcohol Sensing
device, the vehicle will not start and waits until he blows. If
he blows, the Blood Alcohol Consumption (BAC) percentage
will be calculated

(Note: Blood Alcohol Concentration calculation using
Wind mark formula{4}:

BAC= Alcohol in grams consumed/ (Body weight in
grams *r) *100;

r=0.55 — females

r=0.68 - males;

conversion of OZ in Grams 10 oz -28.3 grams.

Alcohol limit to start the vehicle should be less than or
equal to 30 mg which means 0.05% in 100 ml of blood) by
the controlling unit. The controlling unit takes an action
depending on the gender and weight of the person. The
weight and gender of the person will be taken by the device
while fixing into the vehicle as inputs and for every particular
time span the weight of the person will be asked by the device
for the input. The Blood Alcohol consumption percentage
should be less than the predefined BAC percentage limit of
the device. The vehicle will be started only if the above cases
were passed by the person who wants to start the vehicle as
the device sends positive pulse to the relay switch of the
ignition else the vehicle will
not be started.
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The Blood Alcohol Sensing sensor will be deactivated and
the device gives audio intimation using alarm and video
intimation using display to the person who wants to start the
vehicle and a message regarding the person on the driving
seat and the vehicle details including the location of the
vehicle through a GPS tracker will also be sent to the
registered mobile number(s) using GSM module. This
process will be repeated after particular time limit until the
person who wants to start the vehicle gets passed all the
above cases. Even when the vehicle gets started, the device
gives Audio intimation using audio device and video
intimation using video device who started the vehicle and a
message including the location of the vehicle using GPS
tracker will be sent to the registered maobile number(s) using
GSM module. The Blood Alcohol Sensing sensor will be
deactivated and [6] sweat analyser will be activated to
continuously evaluate whether the person has consumed
alcohol or not. If it finds out alcohol consumption in the
vehicle, the device displays alcohol percentage, give an audio
intimation, simultaneously the vehicle brakes will be applied
after the vehicle exceeds speed limit as per the predefined
device norms until the sweat analyser stops detecting alcohol
in the vehicle. A message regarding the person on the driving
seat and the vehicle details including the location of the
vehicle through a GPS tracker will also be sent to the
registered mobile number(s) using GSM module.

Note: If there is any interruption while transferring the data
into the database, the data will be stored in the device
memory.

Il. EMERGENCY CASES

The device can be deactivated by giving an input through a
button if the person who is on the driving seat do not want to
follow the procedure to start the vehicle. Once, if the device is
deactivated, a message will be sent to the registered mobile
number(s) stating that device is deactivated. Now, the vehicle
can be started without following the device procedure. The
device will be activated once when the vehicle gets restarted.

11l. DETACHING THE DEVICE FROM THE
VEHICLE

If the device has to be detached from the vehicle, a
predefined unique pin should be entered. Once after the pin is
entered the device including its own power source will be
deactivated and will become accessible to detach else in any
other conditions, it will be considered as a theft case so the
power consumption from its own power source will be
activated and a message with the device details including the
location of the vehicle through a GPS tracker will also be sent
to the registered mobile number(s) using GSM module. Even
an audio intimation will be given.

IV. MATERIALS AND METHODS

Our technology consists of Onboard network, , MQ- 3
sensor (gas sensor), Controlling Unit, display screen, Audio
device/alarm, GPS module, GSM module, Communication
Unit, Database, Cushion with Load sensor, Sweat analyzers
on the steering, speed controlling unit, SOS button,
Emergency device deactivating button and anti-theft system.
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Fig. 1 Flowchart for Emergency button

Fig. 2 Flowchart for detaching the alcohol detection
system.
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Fig. 3 Flowchart showing the components of the device.

VI. BLOCK DIAGRAMS OF THE PROPOSED
SYSTEM
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Fig. 5 Functioning of the device.
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VIII. RESULTS

B2ntieryDevi The following tables and charts depicts the alcohol
consumption in blood which is represented as BAC and the
limits with respective to the male and female was considered
Migition Actuatr and represented as follows. Table 1 and 2 represents the BAC
i beree limit for male and female and figure 6 and 7 represents their
graphical representations.
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Fig. 4 Block Diagram of the system
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Table. 1 Blood alcohol concentration Limit for Male

No Of
Drinks Weight in Kgs Results
45 54 63 72 82 91 100 | 110
0 0 0 0 0 0 0 0 0 | Only Safe Driving Limit
1| 0.04 0.03 | 0.03 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | Imparitment Begins
2 | 0.08 0.06 | 0.05 | 0.05 | 0.04 | 0.04 | 0.03 | 0.03 | Driving Skills Significantly Affected
3] 0.11 0.09 | 0.08 | 0.07 | 0.06 | 0.06 | 0.05 | 0.05 | Driving Skills Significantly Affected
4 | 0.15 0.12 | 0.11 | 0.09 | 0.08 | 0.08 | 0.07 | 0.06 | Driving Skills Significantly Affected
5(019| 0.16| 0.13 | 0.12 | 0.11 | 0.09 | 0.09 | 0.08 | Possible Criminal Penalities
6| 0.23 0.19| 0.16 | 0.14 | 0.13 | 0.11 0.1 | 0.09 | Possible Criminal Penalities
7(1026| 022]|0.19| 0.16 | 0.15| 0.13 | 0.12 | 0.11 | Legally Intoxicated
8 0.19 | 0.17 | 0.15 | 0.14 | 0.13 | Criminal Penalities
9 0.21 | 0.19 | 0.17 | 0.15 | 0.14 | Criminal Penalities
0.23 | 0.21| 0.19 | 0.17 | 0.16
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—— 100 0 0.02 0.03 0.05 0.07 0.09 01 012 0.14 0.15 0.17
91 0 0.02 0.04 0.06 0.08 0.09 011 0.13 0.15 0.17 0.19
== 82 0 0.02 0.04 0.06 0.08 011 0.13 0.15 0.17 0.19 0.21
—— 72 0 0.02 0.05 0.07 0.09 012 0.14 0.16 0.19 0.21 0.23
63 0 003 005 008 011 0.13 0.16 0.19 0.21 0.24 0.27
— 54 0 003 006 009 012 0.16 0.19 0.22 0.25 0.28 0.31
=@=\\eightin Kgs 45 0 0.04 0.08 011 0.15 0.19 0.23 0.26 0.3  0.34 0.38

Fig. 6 Blood alcohol concentration Limit for Male

Table. 2 Blood alcohol concentration Limit for Female

No Of
Drinks Weight in Kgs Results
40 45 54 63 72 82 91 100
0 0 0 0 0 0 0 0 0 | Only Safe Driving Limit
1 0.05| 0.05| 0.04 | 0.03 0.03 | 0.03 | 0.02 | 0.02 | Imparitment Begins
2 0.1| 0.09| 0.08 | 0.07 0.06 | 0.05 | 0.05 | 0.04 | Driving Skills Significantly Affected
3 0.15| 0.14 | 0.11 0.1 0.09 | 0.08 | 0.07 | 0.06 | Driving Skills Significantly Affected
4 0.2 | 0.18 | 0.15| 0.13 0.11 0.1 | 0.09 | 0.08 | Possible Criminal Penalities
5 0.25| 0.23 | 0.19 | 0.16 0.14 | 0.13 | 0.11 0.1 | Possible Criminal Penalities
6 0.17 | 0.15 | 0.14 | 0.12 | Legally Intoxicated
7 0.2 | 0.18 | 0.16 | 0.14 | Legally Intoxicated
8 0.23 0.2 | 0.18 | 0.17 | Criminal Penalties
9 0.26 | 0.23 0.2 | 0.19 | Criminal Penalties
0.28 | 0.25| 0.23 | 0.21
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3 4 5 6 7 8 9 10

0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.17 0.19 0.21
0.02/0.05 0.07 0.09 0.11 0.14 0.16 0.18 0.2 0.23
0.03/0.05 0.08 0.1 0.13 0.15 0.18 0.2 0.23 0.25
0.03 0.06 0.09 0.11 0.14 0.17 0.2 0.23 0.26 0.28
0.03 0.07 0.1 0.13 0.16 0.19 0.23 0.26 0.29 0.32
0.04 0.08 0.11 0.15 0.19 0.23 0.27 0.3 0.34 0.38
0.05 0.09 0.14 0.18 0.23 0.27 0.32 0.36 0.41 0.45
0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.51

Fig. 7 Blood alcohol concentration Limit for Female

IX. CONCLUSION

The results show that all the devices and the sensors fixed
to the micro processing unit responds immediately and
accurately which gives a perfect output. This paper is to
develop a device that detects Blood Alcohol Consumption of
the driver and ignition interlocking if it finds the driver is
intoxicated by using a microprocessor as a controlling unit
connected with MQ-3 sensor(gas sensor), sweat analyzers on
the steering, Display, Alarm, GPS module, GSM module. By
fixing this device on the dashboard of the vehicle on either
side of the steering, requires the driver to blow in it while
starting the vehicle. Priorly as the person occupies the driving
seat, after blowing into the device, the device gets negative
result (Driver below predefined BAC level), it allows the
vehicle to be started else in rest of the conditions vehicle will
not start, display unit will display the Blood Alcohol
Consumption of the driver and alarm will be activated. Once
when the vehicle starts, the sweat analyzer placed on the
steering gets activated and continuously monitors the Blood
Alcohol consumption of the driver. If the driver found drunk
while he is driving the speed controlling unit will be activated
and reduces the speed of the vehicle. GPS module will
continuously trace the location of the vehicle and GSM
module will send an intimation message to the registered
mobile numbers.
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