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Abstract— now a day’s Road accidents are common in developed as well as developing countries. These accidents
happen due to different - different reasons like sleeping disorders, working in night shift or more than eight hours as over
time, side effects of medicine, alcohol, speeding, freakishness of teenager’s etc. One of the most important reasons is
drowsiness. Drowsiness means sleepiness, which affects the performance of driving and leads to death of driver as well as
passengers also. This is the reality because forty one percentage drivers have admitted that they fall asleep at some time
and out of them twenty seven percentage drivers have admitted that sometimes they are really unable to open their eyes
while driving. So, we are going to develop a system to detect the drowsiness on the basis of eye blinking to save the life of
human being and also to decrease the rate of road-accidents all over the world because 2.5 percent fatal road accidents
happen only due to drowsiness.

The numbers of tools have been developed to detect drowsing drivers on the different — different features like drifting
from lane, missing exit, hitting sign board or strip etc. We have developed a tool with the help of camera, HAAR features
and blinking rate of eyes to increase the accuracy of detection of drowsiness of drivers at minimum cost to save the lives,
which is very easy to implement in any type of light motor vehicle.
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I. INTRODUCTION

Driving with drowsiness is one of the most important reasons of traffic accidents. Driver fatigue is an important
factor in a large number of vehicle accidents on the road. The development of technologies for detecting
drowsiness at the wheel is a major challenge in the field of road accident prevention systems to save life. To
decrease rate of road accident or improve the safety of driver as well as passenger, we should develop driver
assistant tools. There are many technologies for drowsiness detection and can be divided into three main
categories [1]:

o Biological indicators,

e Vehicle behavior, and

e Face analysis.
The first type measures biological indicators such as brain waves, heart rate and pulse rate. These techniques
have the best recognition accuracy but they require physical contact with the driver. They are expansive and
time consuming. Thus, they are not practical.
The second type measures vehicle behaviors such as speed, lateral position and turning angle. These techniques
may be implemented non-intrusively, but they have several limitations such as the vehicle type, driver
experience and driving conditions. Furthermore, it requires special equipment and can be luxurious.
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The third type is face analysis. Since the human face is dynamic and has a high degree of variability, face
detection is considered to be a difficult problem in computer vision research. Human eyes and mouth play an
important role in face recognition and expression analysis. In fact, the eyes can be considered salient and
relatively stable feature on the face in comparison with other facial features. Therefore, when we detect facial
features, it is advantageous to detect eyes before the detection of other facial features. The position of other
facial features can be estimated using the eye position. In addition, the size, the location and the image-plane
rotation of face in the image can be normalized by only the position of both eyes. Continuous eye blinking
duration and yawing is also play important role for analysis drowsiness state of human. The aim of this project
is to develop a drowsiness detection system. The vision-based systems have been widely used because of its
accuracy, inexpensiveness and quick responses

Our main motto is to designing a system that will accurately monitor the open or closed state of the driver’s eyes.
It is believed that the symptoms of driver fatigue can be detected early enough to avoid a car accident by
monitoring the eyes, Detection of fatigue involves a sequence of images of a face (capture in frames), and the
observation of eye blink rate and head position. This project is focused on the localization of the eyes, which
involves looking at the entire image of the face, and determining the position of the eyes. Once the position of
the eyes is located, the system is designed to determine whether the eyes are opened or closed, and detect fatigue.
The systems capture frame and detects the face and eyes using HAAR-like classifiers [2]. Alarm is activated to
alert the driver by watching head position and counting eye blinking rate after detecting face and eyes of driver.

Il. LITERATURE SURVEY

There are several stages of sleep from stage one to stage five. The number of tool or system is developed to
detect the drowsiness or assist the driver to decrease the road accident or save the life of driver or passenger or
both [3-5].

But, these tools are not accurate or cheaper to detect the drowsiness on the basis of several points. Those
points are described in section three of this paper.

IH1L.LIMITATION OF EXISTING TOOL OR SYSTEM

The numbers of tools or systems are developed to assist the driver on different — different parameters like
steering movement, lane changing, eye closure, physiological signals etc. having the following limitation:

e  Steering movement cannot accurately measure the drowsiness because no lane driving is essential in all
countries till date.

e Lane changing is e essential method to assists the driver only in developed countries like US and UK.

e Sensor technology based system is also implemented to detect the front object and assists the driver but
it does not detect the drowsiness [6].

e Physiological signals based systems are also developed to detect drowsiness but this system is very
complicated and costly.

e Eye closure parameter is implemented with other different - different parameter’s to detect the
drowsiness by observing long time eye closed position. But not on the basis of analyzing eye blinking
rate for different — different activities.

We can design or model or develop a driver assistant system to remove the above discussed shortcoming of the
present existing tool or system or model to detect drowsiness and assist the driver in real time situation in
cheaper rate at proper time, which is explained in the next section of this paper.

IV.PROPOSED SYSTEM
In the proposed system drowsiness detection is implemented on the basis of following parameters:
e  Face detection of the driver,
e Head position of the driver and
e Analyzing eye blinking rate for different — different activities of the driver.
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The block diagram (fig. 1) of working process has shown below as end users view:

Vehicle with Detect the
camera & driver drivers face

Detect the eye
and head

Analyze the eyes
Assist the driver blinking rate &
head position

Figure 1: Working process of system

In this model camera capture the stable scenes. The scene is analyzed on the basis of HAAR like classifier
algorithm. To detect the drowsiness state following steps are followed:

e  Capture the scenes

o Divide into frames,

e Calculate ROI for each frame

o Apply the threshold condition to detect the drowsiness state

e If the certain condition detect then a warning signal is issued to alert the driver.
The flow chart (fig. 2) of the system proposed system is shown below in development point of view:

i

Figure 2: Flow chart of Purposed System
The most important point to implement this system is to count eye blinking rate after detecting face and eyes of
driver. Implementation of eye blinking rate is based on the basis of eye blinking average time. The average
duration of an eye-blink is 0.3 to 0.4 seconds with a frequency varying from once every two seconds up to
several tens of seconds [7]. So, average rate of blinking is calculated on the two factors blinking value and
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blinking rate. Blinking value is measured with the respect of frequency variation and blinking rate is measured
with the respect of time. The relationship of time and frequency is represented by the equation [8].

f=1/t
The relationship between frequency and time is inversely proportional. So, If one factors value increases then
another factor value reduces. These variations between factors also define on the bases of graph. The value of
eye blinking is varying for different condition its show in below table. In normal condition the blinking rate is
vary from 0.3-0.4 sec. the value is reduce during the conversation and it’s became 0.2 per second. In reading
value is 0.07 and during the conversation value is 0.43 per second. So, the value of eye blinking is not constant
it vary for different conditions [9]. The driver feels the tiredness in long driving and in night shift and its effect
on the driver’s facial expression.
The sleeping stage is classified in three categories Stage I, Stage Il and Stage I1l. Normal value of eye blinking
is varying between 0.3 — 0.4. If value decreases from the normal condition then user is in the “First stage of
sleepiness”. If value decreases from the first stage value then the user in “Second stage of sleepiness”. If value
decreases from second stage value then the user in “Sleeping stage”. The variation in values is taken on the basis
of blinking rate per minute in different-different condition. Eyes blinking rate for different activities has shown
in the following table:

Condition Blink rate Blink rate in

in per per seconds
min.

In Normal 24 0.4

In Rest 17 0.2

In reading 4.5 0.07

e 26 0.43

Conversation
TABLE

EYES BLINKING RATE IN DIFFERENT ACTIVITIES

This system is implemented by using OpenCV to detect face and eye [10].Detection of face and eyes are the

based on the basis of frame comparison.

Calculation process of Eyes blinking with sleeping stages;
Normal Eyes Blinking Rate (NREB) = 0.4
Current Eyes Blinking Rate = CREB
If (CREB<NREB && CREB >0.3)

{
Cout<<"First stage of sleepiness”;
/I Single Beep
If (CREB <0.3 && CREB>0.2)
Cout<<”Second stage of sleepiness”;
/I Second alert
If (CREB <0.2)
Cout<<”Third stage of sleepiness”;
/I Continue alert

¥

V. RESULT ANALYSIS

We tested this develop system on 20 people we got positive results on 17 people while we get negative results in
three people. Our accuracy rate is 85% which is 5% grater then other develop system. The step by step results of
finding the drowsiness stages are shown in following figures (fig. 3 -8):
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Figure 4: Gray Scale of input image

Figure 5: Histogram Equalizer of input image Figure 6: Detection of face and ye

Figure 7: First Stage of Drowsiness

Figure 8: Drowsy stage head moving down and eyes closed

VI1.CONCLUSION

Drowsiness impairs driving. Impaired driving means fatal road accidents. A fatal road accident causes death of
driver or passengers or both. But with the implementation of this tool, we can decrease road accidents rate
because this tool is very helpful in detecting drowsiness as well as alarming the drivers within sufficient
available time to save the life.
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