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Abstract — Most of the road accidents occurs due to
drunken driving, rush driving leakage of inflammable
gases and drivers’ drowsiness. An accident due to
drivers’ drowsiness is more crucial because the driver is
unaware which leads to serious injuries or sometimes
death. The primary motive of this project is to detect the
drowsiness of the driver, detect if there is any leakage of
inflammable gases, obstacles and thereby reducing the
road accidents and saving human life. Drowsiness in
driver is detected using eye blink sensor, if the driver is
found to be drowsy an alarm will be given to wake him
up, if he is drowsy even after the alarm short messages
are sent to his friends, relatives, etc., stating that the
driver is drowsy. The short messages are sent using a
GSM module. Inflammable gases and consumption of
alcohol by driver is found using MQ-4 gas sensor.
Obstacles in front and rear portions are detected using
ultrasonic sensor and their respective distances will be
displayed on an LCD screen for safety driving.

Keywords—Arduino UNO; GSM Module; HC - SR04
Ultrasonic sensor; Eye blinks sensor; MQ-4 Gas
sensor; 16 * 2 LCD display; Buzzer.

1. INTRODUCTION
In Vigilance System for Safety Driving one module
monitors the driver’s eye movements continuously, it
also checks if there is any leakage of inflammable gases
inside the vehicle, presence of alcohol contents in the air
near driver to find if the driver had consumed alcohol or
not. If the driver is found asleep an alarm will be given
initially if driver doesn’t wake up even after that an SMS
will be sent to the driver’s closer ones/owner to alert him.
This is done with help of GSM module and Arduino Uno
Microcontroller. To indicate the presence of inflammable
gases, an alarm will be given. If the driver is found
drunken or if he is smoking the gas sensor near the driver
will indicate that and an SMS can be sent to friends
stating that the either the driver has consumed alcohol or
he is smoking while driving. The other module of the
system deals with obstacle detection in front and rear
portions of the vehicle and displaying continuously in an
LCD display, the distance at

which the obstacle is located. To detect the obstacles
Ultrasonic Sensors are used along with Arduino Uno
microcontroller. The Arduino Microcontroller is
programmed using Arduino IDE an open source software
tool.

2. RELATED WORK
Indu R. Nair, Nadiya Ebrahimkutty, Priyanka B.R
and        Sreeja M, Prof. Gopu Darsan [1] designed a
system to detect the driver fatigue based on eye closure
and eye opening times by using eye blink sensor. The
efficiency of this system is low since it considers only the
closing and opening time of eye lids.

Rajesekar.R, Vivek Bharat Pattni and
S.Vanangamudi [2] designed a system to detect the
driver drowsiness and to detect the consumption of
alcohol by the driver. It uses two sensors eye blink sensor
and gas sensor. Even though drowsiness and alcohol
consumption is detected the driver’s current status will
not be known to his friends, relatives and owners. Also
the obstacle detection is not done.

Singh Himani Parmar, Mehul Jajal and Yadav
Priyanka Brijbhan [4] designed a system to detect the
drowsiness of the driver using the concept of Image
Processing technique but this system is more costly than
the systems that uses eye blink sensor. The system is
more complex.

Upasana sinha, Kamal K. Mehta, A.K. and
Shrivastava [5] designed a system to detect drowsiness
of the driver using brain wave sensor which is the most
accurate system. It is similar to the
electroencephalography(EEG). Though this system is
more accurate it concentrates only on drowsiness
detection. But consumption of alcohol and obstacles are
not detected. Brain wave sensor is costlier than eye blink
sensor and image processing.

ShwetaA.Vyas, Apurva A. Suke and Mrunali Gedum
[3] designed a system to detect drowsiness of the driver
using image processing and eye blink sensor. The output
will be more accurate if the captured image is clear. This
system is more costly.
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3. PROPOSED MODEL
Proposed system has two different modules:

a. Eye blinks and alcohol detection module

b. Obstacle detection module

3.1 EYE BLINKS AND ALCOHOL
DETECTION MODULE
This module consists of:

 Eye blink sensor

 Gas sensor

 Buzzer

 GSM module

 Arduino Uno

3.1.1 EYE BLINK SENSOR
Fig 3.1.1 shows eye blink sensor. It uses IR transmitter
and receiver for eye blink detection.

.

Fig.3.1.1 Eye blink sensor

The IR transmitter is used to transmit the Infrared Rays
to our eyes. IR receiver is used to receive the reflected
rays from our eyes. If the eye is closed the output of the
IR receiver is high that means the output is +5V. If the
eye is opened the output of the IR receiver is low that
means the output is 0. These are the ways to know the
eye is closed or not. This output is given to the logic
circuit to indicate the alarm and alert the driver by using
the buzzer and alert the owner or other people by using
the GSM module.

Fig.3.1.2 Comparator circuit

The IR receiver is connected with the comparator. The

comparator is constructed with LM358 operational
amplifier.

In the comparator circuit shown fig 3.1.2 the reference
voltage is given to inverting input terminal. The non-
inverting input terminal is connected IR receiver. When
eyelids interrupt the IR rays between the IR transmitter
and receiver, the IR receiver is not conducting. So the
comparator non inverting input terminal voltage is higher
than inverting input. Now the comparator output is in the
range of +5V. This voltage is given to microcontroller or
PC and led so led will glow.

3.1.2 GAS SENSOR
Gas sensor shown in fig 3.1.3 can be used to detect
inflammable and toxic gases such as methane, propane,
butane, benzene compounds, alcohol molecules in air,
smoke, etc.,

Fig 3.1.3 MQ – 4 Gas sensor

When accurately measured, the proper alarm point for
the gas sensor should be determined after considering the
temperature and humidity influence. Sensitivity
adjustment is done by the resistance value of this sensor.

3.1.3 BUZZER
A buzzer or beeper shown in fig 3.1.5 is a signaling
device. It sounds a warning in the form of a continuous
or intermittent beep sound. It uses a ceramic-based
piezoelectric sounder which makes a high-pitched tone.

Fig.3.1.4 Alarm circuit
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The buzzer ON and OFF is controlled by the pair of
switching transistors (BC 547) as shown in fig 3.1.4. The
buzzer is connected in the Q2 transistor collector
terminal. When high pulse signal is given to base of the
Q1 transistors, the transistor is conducting and close the
collector and emitter terminal so zero signals is given to
base of the Q2 transistor. Hence Q2 transistor and buzzer
is turned OFF. When low pulse is given to base of
transistor Q1transistor, the transistor is turned OFF. Now
12V is given to base of Q2 transistor so the transistor is
conducting and buzzer is energized and produces the
sound signal.

Fig.3.1.5 Buzzer

3.1.4 GSM MODULE
The GSM module shown in fig 3.1.6 uses a simcom
sim800a GSM chip and RS232 interface which enables
easy connections with computer or laptop using the USB
to serial connector or to the microcontroller using the
RS232 to TTL converter. It requires a SIM card just like
mobile phones to activate communication with the
network. Also they have IMEI number similar to mobile
phones for their identification.

The GSM module can be used to send, receive, delete
SMS in a SIM, it can be used to make or reject a call and
it can be used to read, write and delete phonebook entries
of the SIM.

Fig.3.1.6 GSM module

The MODEM needs AT commands, for interfacing with
processor or controller which are communicated through
serial communication by the processor or controller. The
MODEM sends back a result after it receives a
command. Different AT commands supported by the
MODEM can be sent by the
processor/controller/computer to interact with GSM and
GPRS cellular network. Voltage supply required to
operate GSM module should be around 9 volt dc to 12
volt dc with at least 2 ampere peak current capability.

Table 3.3.3 GSM STATUS AND INFERENCE

LED STATUS INFERENCE

Power led ON GSM module is powered
up

Network led is blinking
continuously for every
second.

GSM module is attempting
to connect to the network

Network led is blinking
continuously for every 3
second.

GSM module is connected
to the network

3.2 OBSTACLE DETECTION MODULE:
The obstacle detection module consists of:

 Ultrasonic Sensor HC – SR 04

 16 * 2 LCD display

 Arduino Uno

3.2.1 ULTRASONIC SENSOR:
Ultrasonic Sensor shown in fig 3.2.1 uses SONAR
(Sound Navigation and Ranging) to determine distance
similar to that of BATS. The Range of this sensor is from
2 cm to 500 cm i.e., 1 to 16 feet. It is a complete module
i.e., it has both transmitter and receiver in the same
module.

Fig.3.2.1 Ultrasonic sensor

The ultrasonic transmitter transmits an ultrasonic wave
which will travel in air when it hits on a target it will be
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reflected towards the sensor; the receiver will receive the
signal. The time taken by the ultrasonic wave to return
back to the sensor is measured with echo pulse and with
this time period and speed of the ultrasonic wave, the
distance between the target and the sensor can be
determined using the below formula,

Distance = speed * time

The ultrasonic sensor is powered up using a regulated 5
volt source and also it requires only a small amount of
current around 15 mA.

3.2.2 16*2 LCD DISPLAY:
The Liquid Crystal Display shown in fig 3.2.2 is
lightweight with only a few millimeters of thickness.
Since the LCD’s consume less power, they are
compatible with low power electronic circuits, and can
be powered for long duration’s. By using backlighting,
reading is possible in the dark. The LCD’s have long life
and a wide operating temperature range. Changing the
display size or the layout size is relatively simple which
makes the LCD’s more customer friendly.

Fig.3.2.2 16 * 2 LCD display

The display contains two internal byte-wide registers,
one for commands (RS=0) and the second for characters
to be displayed (RS=1). It also contains a user-
programmed RAM area (the character RAM) that can be
programmed to generate any desired character that can be
formed using a dot matrix.

4. ARDUINO UNO:
Arduino is an open source company that develops
microcontroller boards and kits for project purposes. The
board has Serial Communication Interfaces including
USB. The boards are programmed with the help of open
source software called Arduino IDE using C/C++
programs. Arduino Uno shown in fig 4.1 uses a 16 MHz
ATmega 328 processor. It has 2 KB SRAM and 32KB
flash memory. It has 14 digital Input/output pins and 6
analog Input/output pins.

There are different types of Arduino boards. Some of
them are Arduino nano, Arduino Due, Arduino Mega,
Arduino Leonardo, Arduino Lilly pad, etc.,

The boards are chosen based on the requirements because
each board has different architecture and the number of
general purpose input output pins vary in each board.

Fig 4.1 Arduino Uno

The code written in Arduino IDE is burnt into the
processor in the Arduino board through serial
communication pins. The serial communication protocol
used in Arduino Uno is UART. The code once burnt into
the processor will remain until next code is burnt.

To power up the Arduino board we go for 12 volt supply,
the Arduino gets powered up when connected to the
laptop or computer for burning code.

5. WORKING OF EYE BLINKS AND GAS
DETECTION MODULE:

Fig 5.1 Block diagram of eye blinks and gas detection
module

The fig 5.1 shows the block diagram of the eye blink
detection and gas detection module.

In eye blink and gas detection module the eyelids of the
driver is continuously monitored by the eye blink sensor
and if the eyelids are closed for a certain time (say 3
seconds) then buzzer will be turned on and if the eyelids
are closed for 6 seconds or above an SMS will be sent
registered number in the program stating that the driver is
drowsy.
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Fig 5.2 Flowchart of eye blinks and gas detection module

The fig 5.2 shows the flowchart of the eye blink and gas
detection module.

The gas sensor shown in fig 3.1.3 is used to detect the
presence of alcohol and other inflammable gases if any
of these two gases is detected then the buzzer will be
turned on to alert the driver.

Fig 5.3 SMS received from GSM

The fig 5.3 shows the SMS sent using the GSM module.
The SMS is sent so that the person to whom the SMS is
sent can warn the driver.

6. WORKING OF OBSTACLE DETECTION
MODULE

Fig 6.1 Block diagram of obstacle detection module

The fig 6.1 shows the block diagram of obstacle
detection module.

It uses two ultrasonic sensors one in front and the other
will be placed at the rear portion of the vehicle. The
ultrasonic sensor transmits ultrasonic waves and reflected
waves from the target is received by the receiver of the
ultrasonic sensor and the distance is calculated based on
the time taken for the wave to return back to the receiver
after being transmitted.

Fig 6.2 Flowchart of obstacle detection module

The fig 6.2 shows the flow diagram of the obstacle
detection module. The distance of the obstacles/vehicles
in front and rear portions is calculated and it is displayed
to the driver in a 16 * 2 LCD display shown in fig 3.2.2.
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7. ADVANTAGES AND DISADVANTAGES

7.1 ADVANTAGES
Some of the advantages of this idea are

 Cost efficient.

 Low power consumption.

 The damaged parts can be replaced easily.

 Simple hardware connection.

 Easy to program.

 Can be implemented in any vehicle.

7.2 DISADVANTAGES
Every project idea has its own advantages and
disadvantages, the only disadvantage of this idea that the
drowsiness detection using eye blink sensor has lesser
accuracy than detecting the same using image processing.
But in image processing to detect the drowsiness during
nights, night vision camera is mandatory.

8. CONCLUSION
The sensors used in this project will obtain the
information about the drowsiness of the driver, obstacle
closer to the vehicle, leakage of inflammable gases. We
will compare the obtained output from the sensors with
our fixed threshold level to intimate the driver about the
current status. The ultimate aim of this project is to avoid
accidents which occur because of drivers’ drowsiness
because it cannot be considered as his fault. It happens
unknowingly to him. We are also interested in sending
the drivers’ current status to their family to make them
comfort that their family member is safe and he is driving
safely which makes the driver to be even more careful
while driving. The main advantages of this system are it
is cost efficient, quick results, devices are easily
programmable. The only drawback is that it is not that
accurate when compared to image processing.

9. REFERENCES
[1] Indu R. Nair, Nadiya Ebrahimkutty, Priyanka B.R,

Sreeja M, Prof. Gopu Darsan (2016),“A survey on
driver fatigue-drowsines detection system”,
International Journal of Engineering and Computer
Science, vol. 05, No. 11, pp. 19237-19240

[2] Rajesekar.R, Vivek Bharat Pattni,
S.Vanangamudi(2014) “Drowsy driver sleeping
device and driver alert system”, International
journal of science and research vol. 3. no. 4,
pp.730-732.

[3] Shweta A.Vyas, Apurva A.Suke, Mrunali
Gedum(2015) “Real-time Intelligent Alert System
on Driver’s Hypo-Vigilance Detection Using
Template Matching Technique”, International
Journal on Recent and Innovation Trends in
Computing and Communication, vol. 03, No. 02,
pp. 665-671.

[4] Singh Himani Parmar, Mehul Jajal,  Yadav
Priyanka Brijbhan  (2014), “Drowsy Driver
Warning System Using  Image Processing”,
International Journal of Engineering Development
and Research, vol. 03, No.07, pp. 78-83.

[5] Upasana Sinha, Kamal K. Mehta, A.K. Shrivastava
(2016) “Real Time Implementation for Monitoring
Drowsiness Condition of a Train driver using Brain
wave sensor”, International Journal of Computer
Applications, vol. 139. No. 9, pp. 25-31.

[6] www.theengineeringprojects.com

[7] www.projectshub.com

[8] www.wikipedia.com

[9] www.github.com

[10] www.circuits4you.com

[11] www.circuitstoday.com


