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1. INTRODUCTION

Currently reported by the World Health Organization (WHQ), Malaysia lies at number 59 among
183 countries worldwide for road traffic accidents, stands with a percentage of 24.51 death rates by both
male and female due to road accidents; stands medium high level. Apparently, death rates on Malaysian
roads is third highest globally, more than China and India reads the headline of an article [1]. This data
is consistent with the data as provided by Malaysian Institute Road Safety Research (MIROS),
whereby, among eight common causes of a vehicle accident in Malaysia, drunk and driving cases is the
second in the list and second highest in the world with highest amount of lives lost. According to MIROS
report in year 2012 [2], 23.3% contribute to drunk and driving whereby 13 times more likely to cause
an accident. Based on these statistics motivates the needs to reduce and prevent such road accidents.

The old-fashioned method used by officers to detect alcohol in the driver is by using Breathalyzer.
Even though it has proved its function, however this method is not efficient. Nevertheless, it is impossible to
do road block all the time and check driver of each car using Breathalyzer [3]. Breathalyzer is a device to
check alcohol presence in the driver’s breath by making them blow into it. This method is not as practical as
it can cause congestion and traffic during peak days. In addition, there are chances of the driver to bribe
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officers just to avoid being summoned. If they escape this road block, and continue to drive in a drunken
state, they are risking every other road users.

This project has overcome previous paper limitations as a part and parcel of the system. As proposed
in [4, 5], the system uses MQ-2 sensors to detect the presence of alcohol in the driver’s breath. MQ-2 is
designed to test for combustible gases such as LPG [6]. It can be tested for alcohol too, but MQ-3 sensor [7]
is specially made to test for alcohol vapor in which it has a more accurate reading and higher sensitivity than
MQ-2. Then, another method that was used to detect presence of alcohol is from driver’s sweat using the IR
sensor [8] whereby neither using the air-conditioner nor opening the window will crash the system
functionality totally. And besides, every human’s perspiration rate differs when consuming alcohol. A lack of
accuracy will lead to poor or no result of the presence of alcohol in driver’s sweat.

Other than that, one of the paper has used mobile phone [9] which has an accelerometer and
an orientation sensor whereby the mobile phone computes accelerations based on sensor readings and
compares it with typical drunk driving patterns extracted from real driving tests through acceleration of
vehicles related to lane position maintenance problems such as weaving, drifting, swerving, turning abruptly
or with a wide radius and speed control problems like accelerating or decelerating suddenly, braking
erratically and stopping abruptly. The loophole in this system is that if kids’ play with this phone or it gets
damaged due to fall as it is portable, then the system fails.

In spite of that, paper [10] made a system that has only alert system to prevent car theft by having
password access, but it can be further enhanced by having an alcohol detection as well. Although the paper
achieved its objective, but with alcohol detection the functionality of the system will be enhanced as well as
reduce drunk and drive cases on the road. Furthermore, in [11], the system has everything except for buzzer
and led. It might seem that this paper lacks of something minor, but it does make some effect on the system.
As such, while on the road, if the driver is consuming alcohol and it is within the range, any moment, it can
go over the threshold level. Led light is the indicator for the driver’s soberness in a car which can be seen by
others road vehicle, and buzzer is necessary to alert any road user that the driver is not conscious enough to
drive his vehicle. So, lack of this does make a little impact which can cost a life.

Whilst in [12], there is no tracking system or any alert system except alcohol detection, which is not
enough to take any further action. Although, the car does not start up upon detecting alcohol in the driver’s
breath, this system was not tested for the condition whereby a driver gets drunk while driving. And another
important point would be the system was tested with butane from lighter than ethanol. In [13], the paper only
detects alcohol presence and locks the car upon hitting threshold level but no alert system to inform
authorities. Not forgetting in paper [14], the system only detects alcohol presence and rings an alarm,
but lacks GSM and GPS which is more important to alert the next of kin. Another paper had used GPS only,
excluding GSM [15] which will only detect the location of the vehicle, but will not alert next of kin or police
office for further action.

Yet, a paper was vice versa whereby it has GSM instead of GPS [16] whereby the police cannot
trace the car location and either help the driver or take legal action. Apart from that in [17-19], the system
only has buzzer as an alarm system which is insufficient as it lacks of tracking system and presence of alarm
inside the car can cause panic attacks and worsen the situation. Next, in [20-22] the proposed system does not
have a GPS tracker or a GSM module that can track the location of the vehicle and notify authorized people
via SMS. This limitation can only detect alcohol presence in the driver’s breath and stops the engine from
running, but he will not be prosecuted for his irresponsible act of driving dangerously.

Thus, the solution for this is by creating this system with engine lock using GSM, which is
embedded into every four wheel vehicle. This system automatically detects the driver’s intoxication level
using an alcohol sensor (MQ-3 sensor). By using ignition, the engines lock if the driver is found to have exceeded the
threshold limit of alcohol upon starting the car or slow down a moving car in case the driver consumes
alcohol while driving. This system analyses alcohol consumption by a vehicle driver and alerts authorized
person if the driver is drunk by sending the vehicle’s location using GPS module. Hence, this system can
reduce drunken driving accidents and alert other vehicle users besides alerting officers so legal actions can be taken.

2. RESEARCH METHOD

Figure 1 shows the block diagram of the proposed system. Microcontroller used in this project is
ATMEGA 2560 of Arduino Mega board [23]. All the components are embedded to this microcontroller.
Alcohol sensor, MQ-3 is the input to the microcontroller because it detects the presence of alcohol in
the driver’s breath and sends data to the microcontroller for the further action. As seen from the block
diagram, LED, LCD, Buzzer, DC motor, Ignition lock are connected to an output from the microcontroller.

The flowcharts for overall system, GPS tracker [24] and GSM module [25] are shown in Figure 2.
Figure 2(a) describes flowchart of overall system. When the system is started, alcohol sensor is activated by
the car engine. It will measure the presence of alcohol in the driver’s breath and display his condition in
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LCD. Upon reaching the decision box, if the driver is found to be intoxicated by alcohol sensor, engine runs
low and ignition shuts down. Next, alarm rings continuously to alert other vehicle user on the road. Then, the
location of the vehicle is tracked down and the details are sent to officers and next of kin via SMS
notification else the vehicle location is continued to be traced till its accurate position is located.

Figure 2(b) is the flowchart for GPS tracker and GSM module. When alcohol value exceeds
threshold level, an alarm rings continuously first. Then, data are sent to GPS tracker. This module the track
position of the vehicle and sends the details back to the microcontroller. From there, GSM module is
activated. A SMS notification will be sent to officers and next of kin to alert driver’s condition and vehicle
current location. Those are preregistered numbers which are saved on the SIM card of GSM module.
The process ends once the respective people receive text and are able to track down the vehicle.
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Figure 1. Block diagram of system
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Figure 2. Flowchart of, (a) Overall system, (b) GPS and GSM
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Figure 3 shows a flowchart process of alcohol sensor in this project. Firstly, alcohol sensor detects
alcohol presence in the driver’s breath. If the alcohol value is less than 200 ppm (0.4 mg/100 ml),
then the alarm is off, ignition is on and green light blink indicating safe. “You are sober”, “Safe to drive”
message will be displayed on LCD. Next, if the alcohol value is more than or equal to 200ppm and less than
400 ppm (0.8 mg/100 ml) then, the alarm triggers every 10 second, ignition is still on and yellow light blinks

indicating less danger. “You are drunk”, “Drive safe” message will be displayed on LCD.
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Figure 3. Flowchart of alcohol sensor
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If the alcohol value is more than or equal to 400 ppm, then alarm goes off completely, the engine
slows down and ignition turns off. The red light will blink which indicates danger. “You are drunk”,
“Stop driving” message will be displayed on the LCD screen. This message is to alert driver on his condition
so that he will be careful on the road whilst both alarm and led light is to alert surrounding vehicle users.
When the alcohol sensor detects the high amount of alcohol in the driver’s breath than the vehicle location is
tracked down and is sent via SMS notification to both officers and next of kin.

Once the entire system functions accordingly, it is then tested by developing a prototype, as shown
in Figure 4. Figure 4(a) shows entire connection of the system before being embedded into a prototype.
As seen in this figure, there is a connection of the Arduino MEGA 2560 which interfaces with alcohol sensor,
MQ-3, 16X2 LCD, buzzer, LED, GPS and GSM module with DC motors. The complete prototype is shown
in Figure 4(b).

(@) (b)

Figure 4. Connection of components to, (a) Arduino board, (b) Dummy car prototype

3. RESULTS AND DISCUSSION
3.1. Displaying text on liquid crystal display (LCD)

Once the hardware is completed, the system is powered by using 5V power supply. Then,
the potentiometer is adjusted to display the characters accordingly. Right then, start up code is uploaded
using Arduino Ide into the main board. Then, LCD screen displays the word “WELCOME” in the first line
and “SAFE JOURNEY” in the second line. The output display is shown in Figure 5(a). When the alcohol
value measured is less than 200 ppm, the LCD displays “You are sober”, in the first line and “Safe to drive”,
at the second line. This is shown in Figure 5(b). Next, when alcohol is in the range between 200 ppm and 400
ppm, the LCD displays “You are drunk™, in the first line and “ Drive Safe”, at second line which is shown in
Figure 5(c). Upon exceeding the threshold limit of 400 ppm, LCD screen displays “YOU ARE DRUNK”,
in the first line and “STOP DRIVING”, at the second line as shown in Figure 5(d).

e | » vou are drunk N VOU ARE DRUNK
SAFE JOURKNEY : | Drive safe STOP DRIVING!!
(a) (b) (©) (d)
Figure 5. LCD display during, (a) System start up, (b) Sober, (c) Mildly drunk, and (d) Drunk

3.2. LED blinking

As per the condition set in this system, three different color LED is added to the hardware that acts
as an emergency light indicator. The yellow LED will blink when alcohol limit is less than 200 ppm right
after the text is displayed for it. This goes same for the next condition of alcohol limit is within
the range of 200ppm and 400 ppm which is indicated by a green light and upon exceeding the threshold
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value, red LED blinks which is followed by an alarm which rings continuously till alcohol falls back below
that limit. Both Figures 6(a)-(b) shows LED blinking for first two conditions of alcohol detection. Since
buzzer functionality cannot be shown through sound recording, a picture of LED red blinking for the third
condition is shown instead in Figure 6(c).

(b)
Figure 6. LED Blinking, (a) Yellow LED, (b) Green LED and (c) Red LED

3.3. Interfacing GSM and GPS module with Arduino MEGA

Before interfacing GPS location to GSM module to send text messages to the person in-charge, both
the modules are tested separately for its functionality. For GPS module (GY-NEO6MV2), latitude and
longitude were recorded live and is displayed in serial monitor. Then, for GSM module, a reloaded SIM card
is placed in the module, which will send a text message to respective person upon obtaining the location
of drunk drivers. Upon integrating both these modules, the location of the drunk driver vehicle which is sent
via text message is shown in Figure 7(a) together with Google map location of the coordinates (b).
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Figure 7. Result of GSM module, (a) Text message screenshot of driver’s location,
(b) Google map integration

{=

©

m

4. CONCLUSION

Drunken driving and alcohol detection with alert system have successfully been completed as per
requirements. The system runs perfectly in detecting the presence of alcohol in the driver’s breath that does
a further action which is tracking the location of the car and sending its position in latitude and longitude via
text message to authorized persons. This system is then fixed in a car prototype which shows how it works
if implemented in the car. This system can be further modified for better improvement in future.
The limitation can be overcome by using more precise and advanced software to be implemented in
the steering. In addition, the reading should not influence by the presence of perfume or air freshener.
A secondary sensor can be added so that it will support the functionality of alcohol sensor and will give
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an accurate output and a system that provides more useful details about the accident vehicle other than
the location and driver’s condition. Besides that, rather than sending text messages to authority, it is best to
send the location to a system base or web server. As such a cloud base data must be created so that it is easier
for authorized person to trace the location of car for monitoring purposes.
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