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Introduction 

Various studies have suggested that around 20% of 
all road accidents are fatigue-related, up to 50% on 
certain roads. From past few decades attention 
towards sleep related crashes has increased 
tremendously. The Transportation Board has pointed 
out that drowsiness while driving is one of the most 
important factor for road crashes. The fatality rate 
due to drowsiness is higher. An accident involving 
driver drowsiness has a high fatality rate because the 
observation, focus, concentration and vehicle control 
abilities reduces sharply while falling asleep. The 
growing number of accident fatalities in world in 
recent years has become a problem of serious 
concern in the society, so accidents must be 
prevented before they happen and this thing lies 
within the driver. There has been an increased 
interest in developing driver support systems that 
identify sleepiness. These systems normally consists 
of sensors for measuring physiological and 
behavioural changes, as well as algorithms to 
quantify such changes and predict risk 

Driver drowsiness detection is a vehicle safety 
technology which prevents accidents when the driver 
is getting drowsy. 
       Recent statistics estimate that annually 1,200 
deaths and 76,000 injuries can be attributed to  

 

Fatigue related crashes. The development of 
technologies for detecting or preventing drowsiness 
at the wheel is a major challenge in the field of 
accident avoidance systems. Drivers in attention 
might be the result of a lack of alertness when 
driving due to drowsiness, tired, heavy work load, 
lack of sleep, disconnected thoughts distraction etc. 
Driver’s distraction occurs when an object or event 
draws a person’s attention away from the driving 
task. Unlike driver distraction, driver drowsiness 
involves no triggering event but, instead is 
characterized by a progressive withdrawal of 
attention from the road and traffic demands. Both 
driver drowsiness and distraction, however, might 
have the same effects, i.e., decreased driving 
performance, longer reaction time, and an increased 
risk of crash involvement etc. shows driver’s level of 
fatigue. The drowsiness is estimated by using IR 
sensor which senses the eye blink by the transmitter 
and receiver placed in it then the output is send to 
the alarm system via PIC microcontroller and alarm is 
activated.  

Along with the drowsiness the paper also deals with 
Alcohol condition, that is their will be an alcoholic 
sensor built in the system which senses the alcohol 
contents consumed by the driver. Once if it starts 
sensing the alcoholic content automatically the 
engine of the vehicle stops its function. And even a 
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vehicle thefts are being increased day by day so to 
avoid that this paper along brings an idea of setting 
a password which is comfortable for the owners of 
vehicles to safeguard their vehicles. If any unknown 
tries to steals the vehicle but they cannot start the 
vehicle until unless they know the password, if 
vehicle is forcefully started or trying to start by giving 
a wrong password the engine of the vehicle stops its 
function. 
Literature Survey 

Drowsy Driver Sleeping Device and Driver Alert 
System: 
The primary purpose of the Drowsy Driver Detector is 
to develop a system that can reduce the number of 
accidents from sleep driving of vehicle [1].The project 
code is developed in C language and then converted 
to hex code which is readable to the microcontroller. 
Fixing the sensor in front of driver seat so that the 
sensor monitors the eye movement of the driver 
periodically. If the eye lid of driver is not showing any 
change for a period of time, the caution will be given 
to the driver. The blinking of eye is necessary in this 
project, since it is used to drive the device and to  
operate events. The analysis and design of driver 
drowsiness detection and alert system is presented. 
The proposed system is used to avoid various road 
accidents caused by drowsy driving. And also this 
system used for security purpose of a driver to 
caution the driver if any fire accident or any gas 
leakage. This paper involves avoiding accident to 
unconsciousness through Eye blink. Here one eye 
blink sensor is fixed in vehicle where if driver lose his 
consciousness, then it alerts the driver through 
buzzer to prevent vehicle from accident. 
 
Driver Behaviour Monitoring through Sensors and 
Tracking the accident using Wireless Technology: 
Monitoring the driver behaviour is one of the ways to 
prevent the fatal accidents and it is necessary to alert 
the driver when they are drowsy or in a distracted 
state [2]. Distraction and drowsiness of the driver 
have been important factors for a large number of 
major accidents .They reduce the decision making 
capability and the perception level of the driver 
which negatively affect the ability of the driver to 
control the vehicle. Consequence of accidents on the 
roads has been recognized as a serious problem. The 
main factors which are responsible for the most of 
the road accidents are the driver errors due to 
affected by fatigue, being drunk or reckless driving. 
Most of the traffic accidents occur due to a driver’s 
diminished vigilance level.  
The four categories of driving behaviour are as 
follows  
 1) Normal behaviours. 

 2) Drunk behaviours. 
 3) Fatigue behaviours. 
 4) Reckless behaviours. 
The growth of sensor technology and network based 
information technology has expanded the reach of 
wire-less sensor networks into numerous areas such 
as remote control, health care, monitoring of wildlife 
habitat, detection of military explosive, intelligent 
home monitoring and environment observation and 
forecasting system 
 
Eye tracking based on driver fatigue monitoring 
and warning system: The main idea behind this 
project is to develop a nonintrusive system which can 
detect fatigue of the driver and issue a timely 
warning [3]. Since a large number of road accidents 
occur due to the driver drowsiness, this system will 
be helpful in preventing many accidents, and 
consequently save money and reduce personal 
suffering. This system will monitor the drivers eyes 
using a camera and by developing an algorithm we 
can detect symptoms of driver fatigue early enough 
to avoid an accident. Real Time dangerous behaviors 
which are related to fatigue are in the form of eye 
closing, head nodding or the brain activity.  
The former technique, while more accurate, is not 
realistic since highly sensitive electrodes would have 
to be attached directly on the drivers body and 
hence which can be annoying and distracting to the 
driver. In addition long time driving would result in 
perspiration on the sensors, diminishing their ability 
to monitor accurately. 
 
Methodology And Implementation 

SYSTEM OVERVIEW 

Figure 1 shows the System Overview in which the 
system inputs are the driver is drowsy, alcoholic and  
keypad. Keypad is used for the security purpose .First 
input when the driver is drowsy the output is given 
by the sound of the buzzer so that the person is 
awake. Second input when the driver is alcoholic the 
output is such that the engine stops and the vehicle 
will not move further. Third input is the keypad in 
which when the correct password is given the vehicle 
move further else if wrong password is given the 
engine stops and the output is same as the second 
input.  
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Figure 1 : System Overview 

SYSTEM DESIGN 

This paper deals with certain working principles such 
as monitoring drowsy driver and alcoholic drivers. 
Mainly this block diagram consists of eye blink 
sensor, Alcohol sensor, LCD, Motor, Keypad, Relay, 
SCU, PIC Microcontroller, Driver Circuit. Initially when 
the power supply is on, all components will get 
activated and the more power supply will be given to 
the transformer which converts the high voltage 
power supply to low voltage such that it can drive 
other small components. Keypad is used for 
authentication process If there is any mismatch in the 
password vehicles engine will be stopped. Driver 
circuit is an electronic component used to control 
other electronic component, it is made up of 
resistors and transistors. Here driver circuit is used to 
connect microcontroller with relay and alarm. Since 
we are using sensors it requires signal conditioning 
before a data acquisition device can effectively and 
accurately measure the signal. That is sensors after 
sensing, emits small voltages which needs to be 
amplified, so amplification is carried out by signal 
conditioning unit(SCU). Eye blink sensor senses when 
the person is drowsy and automatically gives a 
buzzer similarly when alcohol sensor senses, it 
completely stops the function of the engine .Using 
LCD it can be displayed. 

  
Figure 2:  Block diagram of Driver drowsiness and   
Alcohol Detection system. 
 
HARDWARE DESCRIPTION 
 
1. KEYPAD 
  

 

Figure 3: Keypad 

Keypad is mainly is used for authentication 
purpose. A keypad is a set of buttons or keys bearing 
digits, symbols and or alphabetical letters placed in 
order on a pad, which can be used as an efficient 
input device. keypad used here is alphanumeric. The 
main advantage of using this keypad is, it acts as 
password protection for the vehicles. Here in this 
alphanumeric keypad we have 5push buttons and 
they are Set, Move, Increment, Decrement and Enter. 
SET(S) is used to set the “Position” for entering a 
valve. INCREMENT (I) is used to increment the value 
to the exact number. MOVE (M) is used to shift the 
position of the value to be entered. DECREMENT (D) 
is used to decrement the value to the exact number. 
finally once after placing all the values in proper 
position, ENTER(E) pushbutton is used to enter the 
values and try to match with the code which has 
been already burned into IC.   

2. Eye blink Sensor 
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Figure 4: Eye blink Sensor 

Eye blink sensor is based on IR sensor[4]. Here an 
eye blink sensor which continuously monitors, 
number of times the eye blinks. Once when the eye 
blink count reaches beyond certain time limit it 
simply means that the driver is sleepy, buzzer 
indication will be given to awake driver from the 
sleep. There are two sections in IR sensor, 
transmitter and receiver. The IR transmitter is used to 
transmit the infrared rays to eye. The IR receiver is 
used to receive the reflected infrared rays from the 
eye. If the eye is closed then the output of IR 
receiver is high otherwise the IR receiver output is 
low. This is to know whether the eye is in close or 
open position at a particular period of time. In case if 
it is closed, it gives a buzzer indication to the driver. 

Alcohol Sensor 

 
 
Figure 5: Alcoholic sensor 

Alcohol sensor is used for for detecting alcohol 
concentration on breath [5], similarly like common 
breath analyzer. The sensor has an excellent 
sensitivity combined with a quick response time.This 
unit can be very easily incorporated into vehicles. In 
such case when the sensor senses the alcohol 
automatically the engine of the vehicle stops.  

PIC Microcontroller  
 

 
Figure 6: PIC Microcontroller 16f877A 
 
PIC microcontroller 16f877A is one of the renowned 
microcontrollers [6].They are reliable and 
malfunctioning of PIC percentage is very less. 
Performance of the PIC is very fast since it uses RISC 
architecture. Power conception is also very less when 
compared to other microcontrollers. When we see in 
the programmer point of view interfacing is very easy 
and also we can connect analog devices directly 
without any extra circuitry and use them. 
Programming is also very easy when compared to 
other microcontrollers. One of the advantage is using 
Flash memory so that we can write and erase as 
many times as possible. An EEPROM is also featured 
in it which makes it possible to store some of the 
information permanently like transmitter codes and 
receiver frequencies and related data’s. There are 
totally 5 ports and they are Port A, Port B, Port C, 
Port D and Port E. And all the ports supports 
bidirectional [7]. There are 40pins totally out of which 
33pins are used for inputs and outputs.4 more pins 
are used for VDD and VSS. And one pin is master 
clear which is used to reset the microcontroller. 

Transformer 
 
A Transformer is an electrical device that transfers 
electrical energy between two or more circuits 
through electromagnetic induction i.e., transformers 
are used to increase or decrease alternating voltages 
in electric power applications. Here we use step-
down transformer to convert higher voltages to 
lower voltages for the working of smaller 
components like relay, alarm, drive circuit, 
microcontroller, sensors etc. Here we are using two 
transformers that is 5V transformer for Alarm, 
microcontroller, drive circuit, sensors and 12V 
transformer for relay. 
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Figure: 7 Transformer (12v) 

 
Liquid Crystal Display (LCD) 

 

 
 
Figure:8 LCD Display 
 
An LCD consists of two glass panels, with the liquid 
crystal material sand witched in between them. The 
light rays passing through the LCD would be rotated 
by the polarizer’s, which would result in activating / 
highlighting the desired characters. The LCD display 
consists of two lines, 20 characters per line that is 
interfaced with the PIC16F73.The protocol for the 
display is as shown in Figure 8. 

SOFTWARE DESCRIPTION 

 Microprocessor Lab (MPLAB) 

MPLAB IDE is an integrated development 
environment that provides development engineers 
with the flexibility to develop and debug firmware for 
various Microchip devices.MPLAB IDE is a Windows-
based Integrated Development Environment for the 
Microchip Technology Incorporated PIC 
microcontroller (MCU) and PIC digital signal 
controller (DSC) families. In the MPLAB IDE, you can 
create source code using the built-in editor. 
Assemble, compile and link source code using 
various language tools. An assembler, linker and 
librarian come with MPLAB IDE. C compilers are 
available from Microchip and other third party 

vendors. Debug the executable logic by watching 
program flow with a simulator, such as MPLAB SIM, 
or in real time with an emulator, such as MPLAB ICE. 
Third party emulators that work with MPLAB IDE are 
also available. Make timing measurements. View 
variables in Watch windows. Program firmware into 
devices with programmers such as PICSTART Plus or 
PRO MATE II. 

Most of electronic equipments are developed using 
microcontrollers. The microcontrollers is an 
electronic component which is programmed to 
perform various control operations. There are 
different kinds of microcontrollers available such as 
8051, AVR, ARM, PIC etc, which are programmed by 
using the integrated development tools. For the PIC 
microcontroller programming we are using MP-lab 
software. Dumping is a process of loading the code 
into the microcontroller. The microcontrollers 
understand only the machine  level language which 
consists of 0 or 1’s. So the hex code need to be 
loaded into the microcontroller.   

 Embedded C 

Here we are using embedded C as coding language. 
Embedded C is a set of language extensions for the C 
programming language by the C standards 
committee. Use of C in embedded systems is driven 
by few advantages and they are 1.It is small and 
simple to learn, understand, program and debug. 2.C 
compilers are available for almost all embedded 
devices in use today. 3.Unlike assembly has 
advantage of processor-independence and is not 
specific to any particular microcontroller or any 
systems. This makes it convenient for a user to 
develop programs that can run on most of the 
systems. As C combines functionality of assembly 
language and features of high level assembly 
language. 4.It is more efficient. 5.It supports access to 
I/O and provides ease of management of large 
embedded projects.  

Flow Diagram 

Using the flow diagram we can describe the working 
of the module. 
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Figure 9: Flow Chart showing entire operation 

Initially when we start the process, we check for 
authentication of password by using keypad, first we 
should enter the password. Then Either of two 
conditions can take place that is password can be 
correct or incorrect. If the password entered is 
incorrect it skips to the end of the process by stoping 
the engine. If the password is correct then further 
processes for eye detection and alcohol detection 
takes place. Next it checks for eye blink criteria,ie if 
the eye is closed for more than 3 secs,then it 
indicates the person is sleepy by giving buzzer 
sound. Simultaneously it checks for alcohol detection, 
if alcohol is detected then again it goes to the end of 
the program and the engine stops working. 

Result 

Finally the result or the outcome of system is as 
shown in the figures below. 

 

Figure 10: Entering Passwords 
 
Initially when the kit is on it displays a message in the 
LCD enter the password’s his password will be 
already coded within the program and will be burned 
into IC. 

 

Figure 11: Mismatched Passwords 

There will be two relays which indicates engine of 
the vehicles. There are already 2led’s placed in front 
of relay, When the password entered is incorrect, the 
led stops glowing meaning engine stops its entire 
function. Already in the coding, the password is set 
as 1234,so apart from this any other numbers are 
given, it takes it as a wrong password and engine 
stops along with that message will be displayed on 
the LCD.  
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Figure 12: Matched Passwords 

When the correct password is entered the motor 
gets turned on. It is indicated by an led glowing in 
front of the relay. 

 

Figure 13: Eye blink Detection 

After password detection the system continuously 
monitors for drowsy detection. The eye blink sensor 
starts sensing when the count crosses beyond 100 
which can be seen  at the right side down of the LCD, it 
starts giving a buzzer sound along with that the 1st led 
turns on as an indication. 

   
Figure 14: Alcohol Detection 
When alcohol is detected by the alcohol sensor, the 
motor completely stops its functions. Here both the 
relays and led’s used for its specifications has been 
turned off indicating motor is off. Whether the 
person is drowsy or not, once if alcohol is detected it 
simply stops the entire working. 
Applications 

The system or the design mentioned in this paper is 
mainly focused on avoiding various road accidents 
caused due to drowsy driving. The proposed system 
works in both day time and night time conditions. 
This device is used as security purpose of a driver to 
caution the driver when he/she is sleepy/ drowsy or  
if they are unconsciousness due to several reasons. 
The advantage of this system is along with drowsy 
detection it can also be used to find the drunk 
drivers. So at low cost finding both alcohol and 
drowsiness can be biggest advantages of future 
users who implement this method. In future we can 
implement drowsy detection system in different 
kinds of vehicles for example it can be aircraft in 
order to alert pilots. Using this device or method we 
can control the rate of accidents caused due to 
Drowsy driving in future by implementing this 
technological device in vehicles. 

 
Conclusion & Future Scope 

Few American associations and research centres says 
approximately 20% of all fatal accidents in the USA 
are due to drowsiness, by this we can come to know 
that what would be the statistics for India which has 
higher road accident rates. The Problem is no one 
reaches about this here and there is very less 
institutes which do survey to detect these kinds of 
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accidents, because of which people are lacking 
information. Few foundations and research centers 
have said that Drivers who lose their sleep for 4plus 
hours are 10times more accident prone,drivers who 
are awake for 24hours they are more dangerous 
driver than the drunk ones. Fact is drivers could 
easily nod off without realising it. The problem is 
there is no other ways for catching sleepy drivers. 
Apart from drowsiness there are other factors also 
like alcoholic drivers and authetication of vehicles 
etc. Even alcoholic drivers can be prevented from 
driving The effects of alcohol consumed drivers are 
also similar to that of drowsy drivers. Whether drivers 
are drowsy or alcoholic, accidents are more likely to 
happen due to lack of focus and concentration. 
Drowsiness affects mental alertness, decreasing an 
individual’s ability to drive a vehicle safely and 
increasing the risk of human error that could lead to 
fatalities and injuries. 

There are few symptoms published from the sleep 
foundation, these are the main reasons why 
accidents are occuring nowadays and they are 
Difficulty in focusing, frequent eye blinking, heavy 
eyelids, daydreaming, wandering, disconnected 
thoughts, yawning repeatedly, rubbing eyes often, 
Feeling restless, irritable slow driving similar to that 
of alcohol consumption driving. 

Out of all these symptoms we have taken eyeblink as 
our main term to detect drowsiness. Only through 
monitoring eye blinks we can detect drowsiness in 
this system. The benefits of using this system is, it 
consumes very less power, its highly reliable, usage 
of microcontroller has given much more controlling 
actions, reduces the time, highly ccompatiblele, it 
takes very less cost to design the circuit and it’s easy 
to handle the system hence the overall maintenance 
is too simple and easy. 
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