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This paper relates the street mishaps that happen because of driver's drowsiness. Recent studies state that more disasters 
are caused due to doziness. Drivers can feel drowsiness due to sleep deprivation, continuously driving, drugs and 
medicines, and so on. Accidents caused due to doziness are more than drink driving. This paper traces many methods to 
detect drowsiness and alerts the driver. There are two approaches to detect drowsiness. First is physiologically based and 
another is behavioral-based. Also there are other approached used. Many technologies are used for detecting the weariness 
of the driver. It is a review paper of numerous advancements utilized by various scientists. In addition, human conduct can 
also be studied. Also, the discovery of drowsiness with eyes open is conceivable. In countenance detection technology, 
driver weariness recognition is one of the major possible businesses uses. Here how drivers can be alerted using different 
methods is discussed. 
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1. Introduction

Shutting eyes, sagging, is one of the behavior patterns of 
doziness. The term dozy means falling asleep. It occurs 
because of a lack of sleep, medicines and drugs, and 
weariness. Driver's doziness is the prime aspect of grave 
street mishaps. So as to fulfill the client ever expanding 
interest, the degree of subjective weight on drivers is 
likewise expanded. Driver with recklessness level in 
understanding, detecting, and administrating the vehicle, 
accordingly represents a genuine risk to their own lives and 
other's lives. For this purpose, adapting procedures that 
observe the driver's degree of sleepiness and heeding the 
driver of any unreliable driving circumstances is crucial. To 
measure highlights, for example, mind waves (EEG-
electroencephalogram), eye developments (EOG-
Electrooculography) and pulse (ECG-electrocardiogram) by 
connecting anodes to the driver physiological estimations 
are made. This methodology is both meddlesome and 
unfeasible as anodes must be connected to driver, making it 
as principle disadvantage. On partitioned roadways and 

territories liberated from roadway intersections, has higher 
chance of accidents. Driver fulfillment with an attention on 
the vehicle conduct is portrayed as carefulness of driver’s 
condition. Be that as it may have procedures that are 
dependent upon restrictions like vehicle type and qualities of 
street. The highly developed technology proposes a strategy 
to prevent this kind of mishaps. The accidents caused by 
drowsiness are graver. The driver's face is consistently 
recorded utilizing a camera in the proposed idea. In the field 
of mishap shirking frameworks, improvement of innovations 
for identifying or forestalling sluggishness of driver is 
difficult. Awakening is significant in directing awareness, 
consideration, and data preparing, it very well may be seen 
by complex varieties of physiological estimations, and for 
example, mind and heart exercises, furthermore, outward 
appearances. To extricate visual attributes which commonly 
portray driver’s cautiousness level from video pictures, 
computer vision methods are utilized. Numerous 
methodologies have been proposed to enhance driver safety. 
However strategies are delicate to outer factors, for example, 
luminance or presence of the driver. Vehicle speed, parallel 
position, turning point and moving course are considered by 
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strategies that screen the conduct of the vehicle. To the 
driver these procedures are non-meddlesome, forms them to 
be reasonable for useful frameworks. For example, the 
driver experience, driving conditions and vehicle type are 
constraints for these strategies.  

2. Literature Review

Real Time Drowsiness Detection using Eye Blink 
Monitoring 
“In this paper, a strategy was proposed to detect the 
drowsiness by using Eye state detection with Eye blinking 
strategy”. To start with, the picture is transformed to dim 
image and algorithm of Harris corner detection is utilized to 
detect corners that are at curve of eyes and on both sides. 
Upon drawing the dots, a straight line eill be drawn between 
the upper two dots and mid-point by calculating the line, and 
mid-point will be connected to the lower dot. For each 
image, the same process is performed and distance ‘d’ from 
the center to the bottom is calculated for determining the 
condition of eye. Ultimately, based on distance ‘d’ 
calculated, the eye state’s intent is made. The eye status will 
be listed as “shut” if d is zero or close to zero, otherwise the 
eye status will be “open”. They may have invoked time 
intervals or to know whether the individual is tired or not. 
This takes 100-400 milliseconds to complete a normal 
flicker by an individual. 

Drowsiness Detection on Eye Blink Duration using 
Algorithm 
A strategy was proposed that recognizes sleepiness in 2012. 
640x480 resolution webcam is utilized that performs 
continuous eye flicker identification. Each eye squint is 
estimated against a mean worth that are distinguished from 
each casing. Enlightening at each flicker with a standard 
mean worth that framework looks at and an alert is activated 
if the educational surpasses this incentive for a specific 
measure of successive edges. 
The proposed strategy is support vector machine algorithm. 
An exactness of 99% has been recorded by the creators. For 
ongoing conditions, in 640×480 resolution the framework 
runs is substantial. In this calculation, the framework needs 
to hold data about the past edges in light of the fact that the 
eye squinting estimations from an aggregate measure of 
edges are utilized to screen languor.  

Driver Fatigue Monitoring System Based on Eye 
State Analysis 
In this paper doziness detection is categorized into three 
major classifications that are biological indicators, Vehicle 
behavior, and face analysis. Visionary, heart rate and pulse 
rate are measured by indicators. Speed, lateral position and 
turning angle are measured by behavior. Head posture, 
yawning, eye closure, eye blinking are measured using face 
analysis. For example, MIT Smart Vehicle [7] is delegate 
venture. For sensor affirmation visual data are utilized from 
a vehicle in which few sensors are installed. Toyota directed 
the excellent security transport venture [8]. Pulse is 

estimated when driver wears the wristband. Utilizing hard 
hat or contacts [9] to screen eyes and stare gesture by other 
procedures. The conduct of the driver, including head 
posture, gaping, shut eyes, eye flickering, and so forth 
estimates the conduct by observing from camera, if any of 
the laziness indications are distinguished [10][11][12], then 
it generates the alarm. The fatigue monitoring system 
established is composed of three key phases: identification 
of the face and eyes, extraction features and support vector 
machine, for classification of fatigue. 

Real-Time Nonintrusive Monitoring and Detection 
of Eye Blinking in view of Accident Prevention due 
to Drowsiness 
In this paper, 18% of mishaps including drowsiness are the 
primary factor stated in review done in 2007 [3]. 
Drowsiness caused 20% of genuine street mishaps in 
Britain. Essentially, Road and Traffic Authority expresses 
has done review in the year 2007, exhaustion added to 20% 
of mishaps caused on street [4]. To identify fatigue state of 
the driver so as to avoid mishaps system was introduced that 
catches face and eyes to gain blinking rate. Utilization of 
computer vision techniques help extricate unique features 
from recorded images and videos accomplishes facial 
recognition. In this paper, a driver sharpness recognition 
framework was proposed dependent on weariness. The 
proposed strategy effectively identifies the eye flicker and 
the sluggishness. In this algorithm, a decent estimation of 
the squint rate was gotten. By showing the driver utilizing a 
signal pointer and vibrator engine, safe driving will be 
guaranteed. 

Facial Features Monitoring for Real Time 
Drowsiness Detection   
In this paper, utilization of keen algorithms in vehicles has 
grown extensively in ongoing years. To screen what's more, 
transmit the state of the vehicle and the driver frameworks 
utilizes WSNs. To improve the nature of driving shrewd 
vehicles utilizes programming procedures to control motor 
speed, guiding, transmission, brake and so forth. In driver’s 
choice time is prime factor. Observing the state of being and 
outward appearances of the drivers is another technique to 
check the driver weariness. Remote sensor systems can't 
process and transmit these data with satisfactory accuracy 
and a decent review. In offered method, firstly video is 
captured by camera then it is broken into parts in proposed 
method. First face is detected, and then the skin is 
segmented. After segmentation the system tracks the eye 
using edge detection algorithm, k means algorithm is used 
for detection of yawning. Then it is trained using support 
vector machine. The system offered accomplishes exactness 
of 94.58% at four test cases compared to other techniques. 

Driver Drowsiness Monitoring Based On Yawning 
Detection 
In this paper, identifying or screening the driver to intent 
whether driver is tired or not is significant in this 
framework. Tiredness is distinguished on three: 
physiological, social and execution based estimation. There 
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are three strategies that are proposed in this area. The first 
strategy focuses on tiredness recognition by recognizing the 
face and mouth for identifying yawn. The subsequent 
technique recognizes face dependent on layout coordination, 
then mouth using shading condition for identifying yawn. 
The last technique utilizes Viola-Jones hypothesis for 
recognizing face and mouth. Identifying yawn led to 
exploration of three strategies. Finding driver's face and 
mouth were subject to shading division under various 
enlightenment conditions in both first and second strategies. 
Human countenances has exceptional shading therefore 
various skin shading data was utilized. The lip shading is the 
focal point in mouth recognition. 

Rapid Object Detection using a Boosted Cascade 
of Simple Features 
In this paper, there are three commitments that depict them 
into resulting segments. Integral image is the new image 
representations that quickly assess features is the principal 
commitment of this paper. Utilizing adaboost classifier 
chooses significant highlights are the second commitment of 
this paper. To focus attention on promising regions of image 
complex classifier are combined such that it increases the 
speed of detector is third commitment of this paper. The 
proposed methodology is 15 times faster than other 
methodologies as it takes less time to identify object with 
high exactness. This has bought insights about new 
algorithms and representation in computer vision algorithm. 

Real-Time System for Monitoring Driver Vigilance  
The general design of framework comprises of four 
significant modules: picture obtaining, student discovery 
and following, visual practices and driver carefulness. 
Microcamera is vulnerable close to IR as it is low cost 
gadget that captures the image. For segmentation and image 
processing tracking state and eye detection is accountable. 
In this paper, two kalman filters are utilized for tracing eyes 
in real time. A few boundaries from the pictures so as to 
distinguish some visual practices effectively discernible in 
individuals encountering weariness: slow eyelid 
development, littler level of enlightening, visit gesturing, 
flicker recurrence, and face present are calculated in visual, 
conduct stage. Every individual boundary got in the past 
stage is combined for utilizing a fluffy framework under 
driver vigilance evaluation stage that results the driver 
heedlessness level. If the level surpasses a certain edge then 
the driver is alerted. 

Driver Fatigue Detection based on Eye State 
Analysis 
An efficient innovative drowsiness detector for driver is 
presented in this paper. First is the interframe difference that 
is utilized to identify face by binding color details. The area 
of face is segmented from the picture if existed, dependent 
on mixed skin tone. Then the process is stimulated for 
obtaining eye location in face area. For analyzing condition 
of eye ratio of width to height and pupil height is utilized. 
Precise eye location can be located through screenings. Two 
eyes identified produce average pupil height and ratio of 

width to height for analyzing condition of eye. The proposed 
method shows accurate results for drowsiness identification 
of driver under real time conditions. 

Detection of Drowsiness based on HOG features 
and SVM classifiers 
This paper provided method that detects drowsiness of low 
resolution image. Haar cascade classifier for eye tracing is 
utilized for detecting drowsiness of driver by combining 
histogram of oriented gradient (HOG) highlight with 
Support Vector Machine (SVM) classifier for blink 
detection. PERCLOS is calculated when eye blinking is 
detected. The different procedure of an algorithm includes 
utilizing camera to capture video frames, detection of face 
then extracting highlight, eye area extraction and 
identification of eye, identifying blink, then PERCLOS is 
calculated and detecting drowsiness. There are various 
stages in drowsiness a) extremely sleepy, fighting sleep b) 
sleepy, some effort to be alert c) sleepy, no difficulty in 
being alert. It depicts a method that detects drowsiness of 
low resolution image. Haar cascade classifier for eye tracing 
is utilized for detecting drowsiness of driver by combining 
histogram of oriented gradient (HOG) highlight with 
Support Vector Machine. PERCLOS value is calculated 
after blinking is detected. If the value edges more than 6 
seconds then the individual is drowsy. By contrasting the 
outcome with human rater observations the program has 
been expanded. It produces 91.6%. 

Real-Time Nonintrusive Monitoring and Prediction 
of Driver Fatigue 
In this paper, it portrays a real time online model and driver-
exhaustion is screened. To attain video picture of the driver, 
it utilizes charge coupled gadget cameras outfitted with 
dynamic infrared illuminators which are remotely found. 
Various viewable signs that regularly describe the degree of 
readiness of an individual are partitioned progressively and 
efficiently consolidated to induce the driver weakness. The 
obvious signs utilized portray growth of the eyelid, look 
development, head development, and facial articulation. A 
probabilistic model is created to show human weariness and 
to anticipate depletion depending on the obvious signs. The 
simultaneous utilization of methodical mix between 
different clear prompts gives a considerably more hearty and 
precise exhaustion than utilization of a solitary visible 
signal. This framework was approved under genuine 
exhaustion conditions with human subjects of various ethnic 
foundations, sexual orientations, and ages; with/without 
glasses; and under various enlightenment conditions. It was 
seen as sensibly hearty, dependable, and exact in exhaustion 
portrayal. 

Smartwatch based Wearable EEG System for 
Driver Drowsiness Detection 
The reason for mortality in auto collisions around the world 
is sleepiness of the driver. To recognize driver tiredness 
numerous physiological signs have been proposed. EEG 
signal (Electroencephalographic) is among these signs, 
which mirrors the mind exercises, is all the more 
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legitimately identified with laziness. These models just 
gauge discrete marks is one impediment of these 
examinations. In addition along these lines didn't take into 
consideration evaluating relative seriousness of driver 
languor. There are three stages in drowsiness that includes 
alert, early warning, drowsy. Support Vector Machine based 
Back Probabilistic Model (SVMPPM) is proposed for this 
examination for DDD (Detecting Driver Drowsiness) 
focused on changing the sluggishness level to any 
estimation of 0~1 rather than discrete names. To build up 
this model twenty subjects are utilized. To build model 
Fifteen subjects and to test model five subjects are utilized. 
It gives precision of Alert: 91.25% Early-warning: 83.78% 
Drowsy: 91.92%.  

3. Comparision

Sl. No / Paper Title Comparison Parameters 
1. Driver Fatigue
Monitoring System
Based on Eye State
Analysis

Techniques 
Face detection for eye 
state analysis 

Algorithms 
 Viola-Jones Face     
 Cascade of Classifiers 
Support Vector 
Machine 

Dataset 
5 subjects 

Accuracy 
93.5% 

2. Driver
Drowsiness
Monitoring Based
On Yawning
Detection

Techniques 
I. Camera installed at
front mirror:
Face detection Mouth
detection Yawn
detection
II. Camera installed on
the dash:
Face detection Mouth 
detection Yawn 
detection  

Algorithms 
 Color segmentation 
 Active counter model 
 Viola-Jones Method  

Dataset 
342 videos 

Accuracy 
I. 85%

40%
40%

II. 95%
85%
60%

3. Eye detection for a
real-time vehicle driver
fatigue monitoring
system

Techniques 
Eye detection using 
image processing  

Algorithms 
 Artificial neural  
networks (ANN) 
Support vector machines 
(SVM)  
Adaptive boosting 
(AdaBoost) 

Dataset 
1295 eye and 1363 non-
eye images  

Accuracy 
SVM: 98.1%  
Adaboost: 97.95%. 

4. Real-Time
Nonintrusive
Monitoring and
Detection of Eye
Blinking in view of
Accident Prevention
due to Drowsiness

Techniques 
Face and eye detection 
Eye blinking detection  
Warning system design 

Algorithms 
 Viola-Jones object 
detection 
Haar cascaded classifier 

Dataset 
Not specified 

Accuracy 
Not specified 
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5. Real Time
Drowsiness Detection
using Eye Blink
Monitoring

Techniques 
Face and eye detection 
for eye blink detection  

Algorithms 
 Viola Jones algorithm 
 Adaboost 
Haar classifier 

Dataset 
Not specified 

Accuracy 
94% 

6. Facial Features
Monitoring for Real
Time Drowsiness
Detection

Techniques 
Face detection and skin 
segmentation 
Eye detection 
Yawn detection  

Algorithms 
 Viola Jones algorithm 
K-means algorithm
SVM

Dataset 
100 templates  

Accuracy 
94.58% 

7. Rapid Object
Detection using a
Boosted Cascade of
Simple
Features

Techniques 
Feature extraction from 
integral image  

Algorithms 
 Adaboost algorithm  

Dataset 
4916 faces 

Accuracy 
Not specified 

8. Real-Time Warning
System for Driver
Drowsiness
Detection Using Visual
Information

Techniques 
Face detection 
Eye detection 

Algorithms 
 Viola-Jones object 
detection 
Adaboost algorithm 
Neural Networks 
Support Vector Machine 

Dataset 
Not specified 

Accuracy 
Not specified 

9. Detection of
Drowsiness based on
HOG features and
SVM classifiers

Techniques 
Eye tracking using Haar 
based classifier  

Algorithms 
 Haar based cascade 
 Classifier 
  Histogram of 
 oriented gradient (HOG) 
 Support Vector 
Machine (SVM) 

Dataset 
Not specified 

Accuracy 
91.6% 

10. Smartwatch based
Wearable EEG System
for
Driver Drowsiness
Detection

Techniques 
Wireless EEG 
acquisition device 

Algorithms 
 Support vector 
machine(SVM) 

Dataset 
20 subjects 

Accuracy 
  Alert: 91.25% 
  Early-warning: 83.78% 
Drowsy: 91.92% 
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4. Conclusion

Various methods have been utilized to detect drowsiness. 
Some of these methods give high accuracy. Most of these 
methods used computer vision algorithm for detecting face 
from photo or videos, detecting gesture of closing eyes and 
detecting mouth. Computer vision algorithm gives high 
accuracy. After detecting face, eyes and mouth various 
algorithms are used on this to detect drowsiness and alert the 
driver. Many methods give high accuracy. Some methods 
have disadvantages such as wearing sunglasses, skin color, 
insufficient lighting, night time and day time. Only single 
metric that is face detection is considered to detect 
drowsiness. Hence multiple metric can be considered to 
achieve more accuracy. 

References 
[1] Real Time Drowsiness Detection using Eye Blink
Monitoring by Amna Rahman  Department of Software
Engineering Fatima Jinnah Women University 2015 National
Software Engineering Conference (NSEC 2015)
[2] S. Motorist, Driver Fatigue is an important cause of Road
Crashes, Smart Motorist.
[3] Driver Fatigue and Road Accidents: A Literature Review
and Position Paper, the Royal Society for the Prevention of
Accidents, 2001.
[4] Road and Traffic Authority (RTA) Annual Report,
Sidney, 2008.
[5] M. Singh, G. Kaur, ”Drowsiness detection on eye blink
Duration using algorithm”, International Journal of Emerging
Technology and Advanced Engineering , Volume 2, Issue 4,
April 2012.
[6] P. Viola and M. Jones, “Rapid object detection using a
boosted cascade of simple features”, In Conference on
Computer Vision and Pattern Recognition, 2001.
[7] J. Healey and R. Picard, “SmartCar: Detecting driver
stress,” in Proc. 15th Int. Conf. Pattern Recognition,
Barcelona, Spain, 2000, vol. 4, pp. 218–221.
[8] A. Kircher, M. Uddman, and J. Sandin, “Vehicle control
and drowsiness,” Swedish National Road and Transport
Research Institute, Linkoping, Sweden, Tech. Rep. VTI-
922A, 2002.
[9] Anon, “Perclos and eyetracking: Challenge and
opportunity,” Applied Science Laboratories, Bedford, MA,
1999. [Online]. Available: http://www.a-s-l.com.
[10]. F.Xiao, C.Y.Bao,F.S.Yan, “Yawning detection based on
gabor wavelets and LDA,” Journal Beijing Univ. Technol.
35, pp.409–413, 2009.
[11]. Z. Zhang, J. Zhang, “A new real-time eye tracking
based on nonlinear unscented Kalman filter for monitoring
driver fatigue,” Journal of Contr. Theory. Applications, 8,
pp.181–188, 2010

[12]. B.C.Yin,X. Fan,Y.F. Sun, Y,” Multiscale dynamic 
features based driver fatigue detection,” Int.Journal. Pattern 
Recogn. Artif. Intell. 23, pp. 575–589, 2009. 
[13] R. Coetzer and G. Hancke, “Driver fatigue detection: A
survey,” IEEE AFRICON Conference, September 2009.
[14] S. Abtahi, B. Hariri and S. Shirmohammadi, "Driver
drowsiness monitoring based on yawning detection," 2011
IEEE International Instrumentation and Measurement
Technology Conference, Binjiang, 2011, pp. 1-4.
[15] L.M.Bergasa, J.Nuevo, M.A.Sotelo, R. Barea, M.E.
Lopez, “Real-time system for monitoring driver vigilance,”
IEEE Trans. Intelligent Transport System, 7, pp. 63–77,
2006.
[16] R. C. Coetzer and G. P. Hancke, "Eye detection for a
real-time vehicle driver fatigue monitoring system," 2011
IEEE Intelligent Vehicles Symposium (IV), Baden-Baden,
2011, pp. 66-71.
[17] A. Punitha, M. K. Geetha and A. Sivaprakash, "Driver
fatigue monitoring system based on eye state analysis," 2014
International Conference on Circuits, Power and Computing
Technologies [ICCPCT-2014], Nagercoil, 2014, pp. 1405-
1408.
[18] P. Viola and M. Jones, “Robust real-time face
detection,” International Journal of Computer Vision, vol. 57,
no. 2, pp. 137–154, May 2004.
[19] H. Rowley, S. Baluja, and T. Kanade, “Neural network-
based face detection,” IEEE Transactions on Pattern Analysis
and Machine Intelligence, vol. 20, no. 1, pp. 23–38, January
1998.
[20] K. U. Anjali, A. K. Thampi, A. Vijayaraman, M. F.
Francis, N. J. James and B. K. Rajan, "Real-time nonintrusive
monitoring and detection of eye blinking in view of accident
prevention due to drowsiness," 2016 International Conference
on Circuit, Power and Computing Technologies (ICCPCT),
Nagercoil, 2016, pp. 1-6.
[21] B. N. Manu, "Facial features monitoring for real time
drowsiness detection," 2016 12th International Conference on
Innovations in Information Technology (IIT), Al-Ain, 2016,
pp. 1-4.
[22] Du, Yong, et al. "Driver fatigue detection based on eye
state analysis." 11th Joint International Conference on
Information Sciences. Atlantis Press, 2008.
[23] L. Pauly and D. Sankar, "Detection of drowsiness based
on HOG features and SVM classifiers," 2015 IEEE
International Conference on Research in Computational
Intelligence and Communication Networks (ICRCICN),
Kolkata, 2015, pp. 181-186.
[24] Qiang Ji, Zhiwei Zhu and P. Lan, "Real-time
nonintrusive monitoring and prediction of driver fatigue," in
IEEE Transactions on Vehicular Technology, vol. 53, no. 4,
pp. 1052-1068, July 2004.
[25] G. Li, B. Lee and W. Chung, "Smartwatch-Based
Wearable EEG System for Driver Drowsiness Detection," in
IEEE Sensors Journal, vol. 15, no. 12, pp. 7169-7180, Dec.
2015.

EAI Endorsed Transactions 
on Smart Cities 

07 2020 - 08 2020 | Volume 4 | Issue 12 | e7


	Various methods have been utilized to detect drowsiness. Some of these methods give high accuracy. Most of these methods used computer vision algorithm for detecting face from photo or videos, detecting gesture of closing eyes and detecting mouth. Com...



