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Abstract—Driver Drowsiness issue is considered as one of the most significant reason that
increases the number of road accidents. The given paper presents a novel methodology towards
constant drowsiness recognition. The implementation of face detection methods under which
Viola-Jones face finder has shown best results in the given work, while the strategy for finding
the eye detected by the method for gradient has been demonstrated to be generally fitting on
account of eyes identification. The fundamental focus of this work is to create a light weight

model so as to reduce computational complexity.
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I. INTRODUCTION

The primary number of accidents occurs due to drowsiness or the fatigue caused to the
driver as perNHTSA more than 10,000 crashes every year. This is a conservative
estimation, as a result of the drowsy driving is underreported as a reason for accident.
Additionally the accidents were caused by driver’s basic cognitive process don’t seem to
be accounted. Depending on some French records for 2003 [2], more accidents occur due
to sleep deprivation, fatigue than by using alcohol or drug intoxication. Therefore, large
amount of efforts had been made to propose and develop effective security systems in
order to decrease the number of accidents, furthermore to improve existing system in

order to improve more results.
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The vision of computer is primarily based on techniques from the second class that are
very effective, as a result of the drowsiness can be detected by checking the visual bio
behavior and facial features for example gaze, head-position, saccadic and eye openness.
This type of classification encompasses a large vary of strategies and method with regard
to information acquisition, image-processing and feature extraction and classification eg-:
neural networks, etc. PERCLOS is an accepted parameter which is measured by most of

strategies and is used to measure eye closure.

Il. RELATED WORK

For eye detection, we have a tendency to usually would like face detection. In fact, it’s
important that despite the vital progress that has been created, detecting head pose and
eye blinking with a high accuracy remains tough part due to the complexity of facial
expressions. The literature on face expression recognition in static pictures is rather
sparse in comparison with that of face recognition. The massive part of the
contemporaryreferences comprise algorithms to extract points from an image and to scale
back the dimensionality of the problem. So the most issue are in specifically the wide
range of faces from one person to different and the vast range of possible facial
expressions, variable timing and appearance look each by age, gender, orientation, hair
look, and therefore the presence of various accessories (glasses, locks). Added to this, we
refer the challenges of shooting, for instance changes in head position, fractional lighting,
and impediments. Finally, the technical constraints imposed to limit the specified memory

space and computing time to allow the execution in real time.

111. PROPOSED APPROACH

In our framework, a shrewd camera has been connected on the dashboard of vehicle. It
takes pictures of various conditions of driver's tiredness discovery. The framework

comprises of three stages: face location, eye recognition and head pose estimation.
A. Face and Eye detection

The technique of Viola-Jones is recognize of face and eyes. This technique allow the
detection of objects that learning was performed. It was planned mainly for the goal of
face detection, but could likewise be utilized for other kinds of objects. As a supervised
learning methodology, the techniqueof Viola-Jones needs a whole bunch to thousands of

samples of the detected object to organize a classifier.
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The proposed work presents the strategy of being affective and fast. The Viola Jones
technique uses artificial representations of element values : The pseudo Haar-features.
These qualities are examined by the distinction of sum of pixels of a minimum of 2
adjacent rectangular regions. The most effective features are then picked by a strategy for
boosting, which provides a "strong" classifier additional by coefficientclassifiers "weak".
The Viola-Jones strategy utilized by the Ada-boost algorithm program.

() (k) () (d)
Figl. Examples of neighborhoods used[8].

The complete search for an object within an image that can be costly in the computing
time, the method detection organizes a cascade of classifiers, applied sequentially. Each
classifier determines the presence or absence of the object in the image. The simplest and

fastest classifiers are placed at the beginning that quickly eliminates many drawbacks.
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Fig2. Classifiers [8].

Normally, Viola Jones technique is used to provide best results in the human (animal
also) Face Detection or different objects, with some false positives for a calculation time

quite slow, allow real time operations.
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B. Eye Blinking

The detection of eye blinking in real time is very important to estimate driver-drowsiness
state. In writing, the PERCLOS [3] esteem has been used as temporary static metric that
shows the level of conclusion in express time (e.g. in a moment, eyes are eighty percent
closed). Utilizing these eyes nearer and blinking ration, one can recognize drowsiness of
driver. At the point, we move to the following frame until obtaining close eyes. The eye
closure is calculated the duration by us; if it exceeds a predened Time T (for instance 2
seconds), we are able to say that the driver enters in a sleeping state, consequently, our

system launch’s warning to wake the driver.

C. Facial Landmark Marking

In this step to extract facial landmarks of human face. In our project was being imported
and deployed by DlIib library. In this library the pertained facedetector, whose is based on
a modification to thehistogram of oriented slop and uses linear supportvector machine
method for object detection. This is used to calculate distance between points. And these
distance used for compute EAR value. EAR value is defined as the ratio of width and

height of the eye and was determined using this equation.

EAR = (|[p2 — pb| + [p3 — p5| ) 12x|p1—p4|

Fig3. Facial Landmark Marking

D. System Overview

The system design flowchart is shown in Fig3.
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Fig 4. Proposed approach for recognizing driver drowsiness

We define three rules, to observe drowsiness state: [

e Rule-1:if (T>2sec),

Drowsiness=2.=> Red .
e Rule-2: if ((T<2 sec )and (pitch = 1)),

Drowsiness=1 => Yellow.

e Rule-3: if ((T<3 sec) sec and (pitch=0)),
Drowsiness =0 => Green.
If Rule-1, the system alerts driver by a bip message “wake up”. If Rule-2, a yellow LED

lights up. And, if Rule-3, we still in normal mode, there is no risks.

E. EXPERIMENTAL RESULTS
We are going to explain different experiment results as well as approaches developed in

this work.

e Test-1: Eye detection by Haar-classifiers
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Fig5: Eye Detection Using Haar-Classifier

We have implemented experiments on Fig-4: Eye detection using haar-classifier. The
estimation of this method is made by the calculation of the rate of good detection eye
blink (GDR1) using the fooling formula.

GDR1 = Number of detected eye / Total eye number

g = trame == o] x

| DROWSINESS ALERT!

Fig6: Drowsiness Alert

With this algorithm we achieved to detect with a 90% as GDR1.

TABLE-1 Types of Approach followed

Approach Eye Blink | Eye with
Head Pose

Number of 15 30

Tested

Images

Number of 15 27

detected

images

GDR(%0) 100 90

Fig7: Eyes Detection Algorithm Performance
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Fig8: Eye with Head (face) Pose

F. GUI Part

Python offers different choices for developing Graphical User Interface. But tkinter is
most typically used methodology.Python with tkinter outputs the quickest and easiest
method to make the GUI application.

Driver Cam By Shashank Agrahari

Open Cam & Record

Open Cam & Detect

Detect & Record

Detect Eye Blink & Record With Sound

EXIT

Fig9: Main Window of GUI

In this window, there are five buttons. The first one is for the open cam and checks your
camera is working properly or not. The second button is for the record, the third one is
for the open cam and detects your object using a haar cascade classifier. And the last
one is for the main button when clicking the last button than open a new window with

cam and detect your eyes and give an alert signal with an alarm sound.

IV. CONCLUSION

This paper presents a brand new approach for dominant driver drowsiness state in real
time supported eye blinking. The main focus of the presented work is to allow use of
computer vision techniques, and its robustness against illumination variations, so as to

solve real time scenarios. Thus drowsiness detection system has been designed by the
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use of OpenCV and DLib package and Haar Classifiers. It has been fully tested and

limitations has been addressed in future work.

V. FUTURE WORK

The areas to be addressed in the proposed work is the Dependence on ambient light,
Hardware Requirements, Delay in sounding alarm, Poor detection with spectacles,
Problem with multiple faces. The requirement for real time drowsiness detection is to
slow to down the vehicle when it crosses certain level. The monitoring of level of
drowsiness without any gaps and interruption is done and as soon as the level is crossed,
the generation of signal is done to control the hydraulic braking system of the vehicle.
Future work is enlightened to solve the real time problem of vehicle.

REFERENCES

[1] S. G. Klauer, T. A. Dingus, V. L. Neale, , and J. D. Sudweeks, “The impact of driver
inattention on near-crash/crash risk: An analysis using the 100-car naturalistic driving
study data,” National Highway Traffic Safety Administration, DC, DOT HS, vol. 810,
2006.

[2] J. Connor, R. Norton, S. Ameratunga, E. Robinson, I. Civil, R. Dunn, J. Bailey, and R.
Jackson, “Driver sleepiness and risk of serious injury to car occupants: Population based

control study.” British Medical Journal, vol.

[3] L. M. Bergasa, J. Nuevo, M. A. Sotelo, R. Barea, and M. E. L. Guill en,“Real-time
system for monitoring driver vigilance,” IEEE Transactions on Intelligent Transportation

Systems, vol. 7, no. 1, pp. 63-77, 2006.

[4] C. Papadelis, Z. Chen, C. Kourtidou-Papadeli, P. Bamidis, I. Chouvarda, E. Bekiaris,
and N. Maglaveras, “Monitoring sleepiness with on-board electrophysiological recordings
for preventing sleep-deprived traffic accidents. ”Clinical Neurophysiology, vol. 118, no.
9, pp. 1906— 1922, September 2007.

[5] T. Wakita, K. Ozawa, C. Miyajima, K. Igarashi, K. Itou, K. Takeda, and F. Itakura,
“Driver identification using driving behavior signals,” IEICE - Trans. Inf. Syst., vol. E89-
D, no. 3, pp. 1188-1194, 2006.

Page |2356 Copyright © 2019Authors



THINK INDIA JOURNAL 1SS 94260

Vol-22-1ssue-16-August-2019

[6] Dzitac, 1. Vesselenyi, T., Tarca, R. C., Identification of ERD using Fuzzy Inference
Systems for Brain Computer Interface, International Journal of Computers
Communications & Control, Vol. 6 Issue 3, ISSN 1841-9836, pp. 403-417, 2011.

[7] Dzitac, S., Vesselenyi, T., Popper, L., Moga, I., Secui, C., D. Fuzzy Algorithm for
Human Drowsiness Detection Devices, Studies in Informatics and Control, VVol. 19, Issue
4, ISSN 1220- 1766, pp. 419-426, 2010.

[8] Vesselenyi, T., Dzitac, I., Dzitac, S., Hora, C., Porumb, C. Preliminary Issues on
Brain-Machine Contextual Communication Structure Development, IEEE Conference,
3rd International Workshop on Soft Computing Applications, Szeged, Hungary, pp. 35-
40, 2009.

[9] R. B. Nagy, T. Vesselenyi, F. Popentiu-Vladicescu, “Research on recording and
filtering electromyogram (EMG) signals,” in Nonconventional Technologies Review,

2015, pp. 21-25.

[10] Robert-Bela Nagy, Popentiu -Vladicescu Florin, Vesselenyi Tiberiu, AN
ANALYSIS OF ELECTRO-OCULOGRAM SIGNALS PROCESSING USING AN
ARTIFICIAL NEURAL NETWORK, International Scientific Conference - elLearning
and Software for Education, 2017, Volume 3, DOI: 10.12753/2066-026X-17-257, Pages:
560-567, 2017.

Page |2357 Copyright © 2019Authors



