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Abstract— Drowsiness of drivers is the main cause of 

accidents and mis-happenings on busy roads in the world as 
well as India. Due to lack of adequate sleep and fatigue, 

drowsiness can occur while driving. The best way to prevent 

accidents caused by drivers’ drowsiness is to detect 

drowsiness of the driver and warn him beforehand while 

falling into sleep. To detect drowsiness many techniques 

like eye retina detection, facial feature recognition, behavior 

based predictions, etc. has been used. 
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I. INTRODUCTION 

Driver exhaustion is a significant variable in an expansive 

number of vehicle accidents. Road Accidents in India cause 

financial losses nearly around Rs.9.34 billion every year. It 

can be seen there are around 2,700 road accidents 

consistently which is one death per every four hours. It has 

been figured around 25% of car crashes with driver fatalities 

are due to driver’s drowsiness. It was uncovered that driving 

execution quickly drop with expanded tiredness which result 

in making more than 20% of all vehicle accidents. Less 

attention and focus while driving, heads the driver to being 
distracted and the likelihood of street accident goes high. 

Drowsiness related accidents have all the earmarks of being 

more serious as the driver isn’t capable of taking any 

preventive measures at that moment. Because of the danger 

that that drowsiness presents on the road, strategies need to 

be created for checking its influences. Different strategies 

for drowsiness identification can be partitioned into two 

general classifications. The techniques in the first gathering 

recognize the level of the tiredness focused around the 

physiological changes in the body. Eye status, speech 

properties, time interval between the eye being closed, head 

position, sitting carriage, heart rate, and brain signals are 
simply a couple of illustrations of the strategies in the first 

classification. Drowsiness additionally brings about some 

changes in the driving style. Techniques in the second 

category estimate the driver's drowsiness level by following 

these progressions. Steering angle, distance from the 

following vehicle, lateral position of the vehicle, 

longitudinal speed, longitudinal speeding up, and lane 

departure are utilized as a part of the technique of the second 

classification. 

II. RELATED WORKS 

1) OraanKhunpisuth,TaweechaiChotchinasri,VarakomKos

hchakosai, NaritHnoohom,”Driver Drowsiness 

Detection using Eye-Closeness Detection.”, 2016 

12th International Conference on Signal-Image 

Technology & Internet-Based Systems (SITIS) 

This paper devises a way to alert and warn drowsy drivers 

when they are driving. One of the major causes of car 

accidents comes from drowsiness and fatigue of the driver. 

A requirement for this systemwas the usage of a Raspberry 

Pi Camera and Raspberry Pi 3 module, which were able to 
calculate the level of drowsiness in drivers. The frequency 

of head tilting and blinking of the eyes was used to findif a 

driver felt drowsy or not. With an evaluation on ten 

volunteers, the accuracy of face and eye detection was 

achieved up to 99.59 %. 

2) ManinderKahlon, SubramaniamGanesan, “Driver 

Drowsiness Detection System Based on  Binary Eye 

Image Data.”,2018 IEEE International Conference on 

Electro/Information Technology (EIT) 

In this system, drowsiness detection algorithm based on the 

state of eyes of the driver which is determined by his iris 

visibility has been implemented. If eyes remain in one state, 
either open or closed, longer than expected time as well as if 

the driver is not looking straight front, it is an indication that 

driver is drowsy and then the system warns the driver. 

System is able to detect the eye status with or without the 

regular glasses. Drowsiness was measured based on the 

conditions like Black to White pixels ratio, number of pixels 

in the column greater than the threshold value and eye's 

shape. Light and position of the driver plays an important 

role. 

3) QiangJi, PeilinLan, Carl Looney “A Probabilistic 

Framework for Modeling and Real-Time Monitoring 
Human Fatigue”, IEEE Transactions on Systems, Man, 

and Cybernetics. 

A probabilistic framework based on the Bayesian networks 

for modeling and real-time inferring human fatigue by 

integrating information from various sensory data and 

certain relevant contextual information is proposed by the 

authors of this paper. It captures the static relationships 

between fatigue, factors that lead to fatigue, and various 

sensory observations that typically result from fatigue is 

discussed. The static model, fails to capture the dynamic 

aspect of fatigue.  
4) Li Shiwu, Wang Linhong, Yang Zhifa, JiBingkui, 

QiaoFeiyan, Yang Zhongkai, "An Active Driver 

Fatigue Identification Technique Using Multiple 

Physiological Features", 2011 International Conference 

on Mechatronic Science. 

This system actively monitors the driver's fatigue level in 

real time. Support vector machine (SVM) technique is used 

to identify driver's fatigue based on psychological features, 

such as EEG and ECG Driver's fatigue is expressed as alert, 

mild fatigue, deep fatigue and drowsiness, and they are used 

as output variables of SVM model. Results show that the 

model can recognize driver's fatigue effectively. 
5) Chin-Teng Lin; Yu-Chieh Chen; Ruei-Cheng Wu; 

Sheng-Fu Liang; Teng-Yi Huang; "Assessment of 

driver's driving performance and alertness using EEG-

based fuzzy neural networks ", IEEE International 

Symposium on Circuits and Systems. 
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Traffic fatalities in the following years have become a 

serious concern to our society. Accidents caused by drivers' 

drowsiness have a high fatality rate because of the decline of 
drivers' abilities in perception, recognition, and vehicle 

control abilities while being sleepy and restless. Avoiding 

such accidents at any cost requires a technique for detecting, 

estimating, and predicting the level of alertness of a driver 

and a mechanism to maintain the driver's maximum 

performance of driving. This paper presented a system that 

combines electroencephalogram (EEG) power spectra 

estimation, independent component analysis and fuzzy 

neural network models to estimate drivers' cognitive state in 

a dynamic virtual-reality-based driving environment. 

Experimental results show that the quantitative driving 

performance can be accurately and successfully estimated 
through analyzing driver's EEG signals. 

6) Lifang Deng; XingliangXiong; Jin Zhou; Ping Gan; 

Shixiong Deng; “Fatigue Detection Based on Infrared 

Video Pupillography”, 4th International Conference on 

Bioinformatics and Biomedical Engineering (iCBBE),. 

Detection of drowsiness can be used in many fields to 

prevent accidents caused by human errors in machine and 

vehicle operations. In this paper, they introduce a fatigue 

detection system based on infrared video pupilography. A 

person’s level of vigilance was distinguished by comparing 

the waveform of the varying pupil diameter of an alter 
person with a drowsy person's. Significant differences can 

be found in drowsy and alert groups: in the drowsy group, 

pupil diameter fluctuates with large amplitude at low 

frequencies; while in the alert group pupil size remains 

stable for a long time and oscillating with amplitudes. 

7) Alessandro Giusti, Chiara Zocchi, and Alberto Rovetta, 

“A Noninvasive System for Evaluating Driver 

Vigilance Level Examining both Physiological and 

Mechanical Data”, IEEE Transactions on Intelligent 

Transportation Systems. 

This paper gives a method for designing an intelligent 

system to improve safety of a driver. Driver physiological 
data acquired from sensors on the steering wheel are 

correlated, using statistical multivariate analysis, to the 

driver's vigilance level, which was evaluated using 

polysomnography. A driving simulation was conducted with 

mechanical environments, whose data were also acquired 

and studied the same way. The parameters chosen for the 

evaluation of driver vigilance are used for the first time in 

such a system. Data is analyzed offline to set up a real-time 

driver vigilance controller. 

8) A.V. Desai, M.A. Haque, “Vigilance monitoring for 

operator safety: A simulation study on highway 
driving”, Journal of Safety Research 37. 

Alertness of individuals operating vehicles, aircrafts, and 

machinery is a pre-requisite for safety of the individual as 

well as of the passengers and for avoiding economic losses. 

These papers describe a new technique for determining the 

alertness level of the operator and elaborate the 

methodology for the specific case of highway driving. Their 

hypothesis is that the time derivative of force exerted by the 

driver at the vehicle-human interfaces can be used to 

construct a signature of individual driving styles and to 

discern different levels of alertness .They present 
experimental results and deduce a parameter, 'spikiness 

index,' for the time series data of the force derivative to 

quantify driver alertness. 

9) Bergasa, L.M. Nuevo, J.Sotelo, M.A.Barea, R.Lopez, 
M.E “Real-time system for monitoring driver 

vigilance”, Intelligent Transportation Systems, IEEE 

Transactions. 

This paper introduces us to a nonintrusive prototype 

computer vision system for monitoring a driver's vigilance 

in real time. It is based on real-time acquisition of a driver's 

images using an active IR illuminator and the software 

implementation for monitoring some visual behaviors that 

characterize a driver's level of vigilance. Six parameters are 

calculated: Percent eye closure (PERCLOS), eye closure 

duration, blink frequency, nodding frequency, face position, 

and fixed gaze. These parameters are combined using a 
fuzzy classifier to infer the level of inattentiveness of the 

driver. It has been tested with different sequences recorded 

in night and day driving conditions in a motorway and with 

different users.  

10) T. D'Orazio, M. Leo, A. Distante, “Eye detection in 

face images vigilance system”, IEEE Intelligent 

Vehicles Symposium, University of Parma Parma, Italy. 

For a driver vigilance system one of the most essential 

problems to be solved is eye detection. They proposed a new 

algorithm for eye detection that uses both iris geometrical 

information for determining in the whole image, the region 
candidate to contain an eye, and the symmetry for selecting 

the couple of eyes. The algorithm works on complex images 

without constraints on the background, skin color 

segmentation and so on. 

A. Eyedetection:  

In the system we have used facial landmark prediction for 
eye detection Facial landmarks are used to localize and 

represent salient regions of the face, such as:  

 Eyes  

 Eyebrows  

 Nose  

 Mouth  

 Jawline  

Facial landmarks have been successfully applied to 

face alignment, head pose estimation, face swapping, blink 

detection and much more. In the context of facial landmarks, 

our goal is detecting important facial structures on the face 
using shape prediction methods. There are a variety of facial 

landmark detectors, but all methods essentially try to 

localize and label the following facial regions:  

 Mouth  

 Right eyebrow  

 Left eyebrow  

 Right eye  

 Left eye  
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III. RECOGNITION OF EYE'S STATE 

The eye area can be estimated from optical flow, by sparse 

tracking or by frame-to-frame intensity differencing and 

adaptive thresholding. And Finally, a decision is made 

whether the eyes are or are not covered by eyelids. A 

different approach is to infer the state of the eye opening 

from a single image, as e.g. by correlation matching with 

open and closed eye templates, a heuristic horizontal or 

vertical image intensity projection over the eye region, a 

parametric model fitting to find the eyelids, or active shape 

models. A major drawback of the previous approaches is 
that they usually implicitly impose too strong requirements 

on the setup, in the sense of a relative face-camera pose 

(head orientation), image resolution, illumination, motion 

dynamics, etc. Especially the heuristic methods that use raw 

image intensity are likely to be very sensitive despite their 

real-time performance.  

Therefore, we propose a simple but efficient 

algorithm to detect eye blinks by using a recent facial 

landmark detector. A single scalar quantity that reflects a 

level of the eye opening is derived from the landmarks. 

Finally, having a per-frame sequence of the eye-opening 
estimates, the eye blinks are found by an SVM classifier that 

is trained on examples of blinking and non-blinking 

patterns.  

A. Eye Aspect Ratio Calculation:  

For every video frame, the eye landmarks are detected. The 

eye aspect ratio (EAR) between height and width of the eye 
is computed.  

EAR= ||p2-p6||+||p3-p5|| 

                                          2||p1-p4|| 

 
where p1, . . ., p6 are the 2D landmark location.The 

EAR is mostly constant when an eye is open and is getting 

close to zero while closing an eye. It is partially person and 

head pose insensitive. Aspect ratio of the open eye has a 

small variance among individuals, and it is fully invariant to 

a uniform scaling of the image and in-plane rotation of the 

face. Since eye blinking is performed by both eyes 

synchronously, the EAR of both eyes is averaged.  
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