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Abstract: In recent times, Drowsy driving has become one of 
the major causes of road accidents in the world.  In order to 
reduce this kind of accidents, a system which detects and 
warns the driver about his drowsy condition will be helpful. 
Driver drowsiness detection is a vehicle security innovation 
which helps to prevent accidents caused by the driver getting 
drowsy[1]. Different investigations have recommended that 
around 20% of all road accidents are fatigue-related, up to 
50% on certain roads. Our project is concerned with the 
development of drowsiness detection system which will detect 
the eyes of the driver in real time and alerts him whenever he 
seems  to lose his concentration or attempts  to close his eyes 
over a few seconds while he is on a drive[2]. A Driver 
Drowsiness Detection model is a computer vision technology 
that can automatically detect driver drowsiness in a real-time 
video stream and afterward play an alarm if the driver appears 
to be drowsy[3]. This framework comprises of a camera that is 
placed in front of the driver to capture his eye activities along 
with an application of algorithms such as Histogram of 
Oriented Gradients (HOG) and Support Vector Machine 
(SVM) Classifier in every single frame of the video stream to 
localize the face. By utilizing Ensemble of Regression Trees, 
the facial landmarks are predicted with a list of 68 points of (x, 
y) coordinates and the Eye Aspect Ratio (EAR) is estimated[4]. 
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I. INTRODUCTION 

 
Driver drowsiness detection is an automotive safety 
technology that prevents accidents when the driver seems to  
be drowsy[5]. Driver fatigue is an important factor in a large 
number of vehicle accidents. Recent statistics estimate that 
annually 1,200 deaths and 76,000 injuries can be ascribed to 
fatigue related accidents[6]. The improvement of advancements 

for distinguishing or  counteracting drowsiness at the wheel is 
a noteworthy test in the field of mishap evasion frameworks. 
Due to the hazard that drowsiness presents on the road, 
strategies ought to be developed for balancing its affects[7]. 

 
Driver inattention can be the results of an absence of alertness 
when driving because of driver drowsiness and distraction. 
Driver distraction happens once an object or event attracts a 
person’s attention far 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[8]. 
Both driver drowsiness and distraction, however, might need 
constant effects, i.e., reduced driving performance, longer 
response time, and an increased risk of crash involvement[9]. 
Based on Acquisition of video from the camera that's in front 
of driver perform real-time operation of an incoming video 
stream so as to infer the driver’s level of fatigue if the 
drowsiness is estimated then it will offer the alert by sensing 
the eyes[10]. 

 
The aim of this project is to develop a model drowsiness 
detection system. The spotlight will be set on structuring a 
framework that will precisely monitor the open or shut 
condition of the driver's eyes progressively[11]. 

 
II. LITERATURE REVIEW 

 
Jyotsna Gabhane and Dhanashri Dixit, presented an adaptive 
driver alert system which in turn decreases the accident ratio 
by reviewing on different Techniques, experimental setups, 
methodology, requirements and so on in various driver 
drowsiness detection and alert systems[12]. S.V.Vikraktamath 
and Mukund Katti, discussed an application for automatic face 
detection and tracking on video streams from surveillance 
cameras in public or commercial places. A Prototype is 
designed to work with web cameras for the face detection and 
tracking system based on open source platforms like Arduino 
and OpenCV[13]. The system is based on the AdaBoost 
algorithm 
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and abstracts faces Haar-Like features. This system can be 
used for security purpose to record the visitor’s face as well as 
to detect and track the face[14]. And a program is developed 
using OpenCV that can detect people's face and also track 
from the web camera. Sujata G.Bhele and V. H.Mankar, 
attempts to review a wide range of methods used for face 
recognition comprehensively. This include PCA, LDA, ICA, 
SVM, Gabor wavelet soft computing tool like ANN for 
recognition and various hybrid combination of this techniques. 
This review investigates all these strategies with parameters 
that challenges face recognition like illumination, pose 
variation, facial expressions[15]. L.Ramesh and M.Monisha, 
developed a model which can detect the driver’s drowsiness 
level and indicates his/her condition by an alarm. Here they 
provided a prevention technique that uses eye blink to detect 
the condition of driver. Built up a framework that restricts  the 
eyes and will have the capacity to choose if the eyes are open 
or shut and whether the driver is looking in front. At the point 
when the eyes will be shut for a long time, a notice flag will  
be given as bell or caution pack message[16]. Lahiru 
Dinalankara, reports the technologies available in the Open-
Computer- Vision (OpenCV) library and the methodology to 
implement them using Python. For face detection, Haar-
Cascades were used and for face recognition Eigenfaces, 
Fisherfaces and Local binary pattern histograms were used in 
this system[17]. The methodology is described including flow 
charts for each stage of the system and the results are shown 
including plots and screen-shots followed by a discussion of 
encountered challenges. Tereza Soukupova, proposed a real 
time algorithm to detect eye blinks in a video sequence from a 
standard camera and showed that the landmarks are detected 
precise enough to reliably estimate the level of the eye 
openness[18]. The algorithmic program therefore estimates the 
facial landmark positions, extracts one scalar quantity, eye 
aspect ratio (EAR) and characterize the eye openness in each 
frame. Finally, the eye blinks are detected either by an SVM 
classifier detecting eye blinks as a pattern of EAR values in a 
short temporal window or by hidden Markov model that 
estimates the eye states followed by a simple state machine 
recognizing the blinks according to the eye closure 
lengths.Prof. P.Y.Kumbhar and Mohammad Attaullah, 
actualized a continuous face location and following the head 
presents position from top- notch video utilizing Haar 
Classifier through Raspberry Pi BCM2835 CPU processor 
which might be a mix of SoC with GPU based Architecture. 
SimpleCV and OpenCV libraries are utilized for face 
identification and following the head presents position[19]. The 
trial result figured by utilizing PC vision SimpleCV and 
OpenCV system libraries alongside previously mentioned 
equipment results were gotten through of 30 fps under 1080p 
goals for higher exactness and expediency for face 
identification and following the head presents position[20]. This 
strategy is checked and the constraints of the plan are seen 
through testing and troubleshooting our codes. And after that, 
constrained by Python execution, at that point move to 
OpenCV to assess the speed of this face following a plan[21]. 

Likewise discovered that the Viola and Jones face recognition 
is increasingly appropriate for ongoing face location  since 
they require less CPU asset and costs a shorter time. Xzhu and 
D.Ramanan, presented a unified model for face detection, pose 
estimation, and landmark estimation in real-world, cluttered 
images that is based on a mixture of trees with a shared pool  
of parts; modeled every facial landmark as a part and use 
global mixtures to capture topological changes due to a 
viewpoint. And showed that tree-structured models are 
amazingly effective at capturing global elastic deformation, 
whereas being straightforward to optimize, unlike dense graph 
structures[22]. Also presented extensive results on standard face 
benchmarks, as well as a new “in the wild” annotated dataset, 
that suggests our system advances the state-of-the-art, 
sometimes considerably, for all three tasks. Though the model 
is modestly trained with hundreds of faces, it compares 
favorably to commercial systems trained with billions of 
examples (such as Google Picasa and face.com). David 
G.Lowe, exhibited a strategy for separating  particular 
invariant highlights from pictures that can be utilized to 
perform dependable coordinating between various 
perspectives on an article or scene[23]. The highlights  are 
invariant to picture scale and revolution and are appeared to 
give vigorous coordinating over a considerable scope of 
relative twisting, change in 3D perspective, expansion of 
commotion, and change in enlightenment[24]. The highlights 
are exceedingly unmistakable, as in a solitary component can 
be accurately coordinated with high likelihood against an 
expansive database of highlights from numerous pictures. It 
additionally portrays a way to deal with utilizing these 
highlights for article acknowledgment. Navneet Dalal 
demonstrated that utilizing a privately standardized histogram 
of inclination introductions highlights like SIFT descriptors in 
a thick covering network gives great outcomes for individual 
recognition, decreasing false positive rates by in excess of a 
request of extent with respect to the best Haar wavelet-based 
identifier[25]. Likewise contemplated the impact of different 
descriptor parameters and presumed that fine-scale slopes, fine 
introduction binning, moderately coarse spatial binning, and 
brilliant neighborhood differentiate standardization  in 
covering descriptor squares are extremely critical for good 
execution[26]. 

 
III. PROBLEM STATEMENT 

 
Drowsy driving is a major cause for the road accidents. The 
risk, danger, and often tragic results of drowsy driving are 
alarming. Drowsy driving is the dangerous combination of 
driving and sleepiness or fatigue. This usually happens when a 
driver has not slept enough, but it can also happen due to 
untreated sleep disorders, medications, drinking alcohol, or 
shift work. No one knows the exact moment when sleep  
comes over their body. Falling asleep at the wheel is clearly 
dangerous, but being sleepy affects your ability to drive safely 
even if you don’t fall asleep.  
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Drowsiness makes drivers less able to pay attention to the 
road, Slows reaction time if you have to brake or steer 
suddenly and affects a driver’s ability to make good 
decisions. According to the American Sleep Foundation, 
about half of U.S. adult drivers admit to consistently getting 
behind the wheel while feeling drowsy. About 20% admit to 
falling asleep behind the wheel at some point in the past year 
– with more than 40% admitting this has happened at least 
once in their driving careers. What drivers may not realize is 
how much drowsy driving puts themselves 
– and others – at risk. In fact, an estimated 5,000 people died 
in 2015 in  crashes  involving  drowsy  driving,  according  to 
a Governors Highway Safety Association report. 

 
Providing drowsiness detection system among drivers has not 
been achieved making it difficult to enforce relevant 
legislations. A few systems are available in the market 
however; they are expensive making them a reserve for a few 
who can afford the cost of the current vehicles fitted with 
search technologies. There is hence great need to provide 
drowsiness detection system that are affordable to the many 
who are low income earners and also public service vehicles  
to help address the many accidents associated with  
drowsiness. 

 
IV. PROPOSED MODEL 

 
The proposed model is concerned with the development of 
drowsiness detection system which is a vision-based driver 
safety technology that will automatically detect the driver 
drowsiness in a real-time video stream and afterward play an 
alarm if the driver appears to be drowsy. This framework 
comprises of a camera that is placed in front of the driver to 
capture his eye activities along with an application of 
algorithms such as Histogram of Oriented Gradients (HOG) 
and Support Vector Machine (SVM) Classifier in every single 
frame of the video stream to localize the face. By utilizing 
Ensemble of Regression Trees, the facial landmarks are 
predicted with a list of 68 points of (x, y) coordinates and the 
Eye Aspect Ratio (EAR) is estimated. The EAR value is 
predicted by running the algorithm in Raspberry pi3. The alert 
system will enable at whatever point the EAR esteem is 
underneath 0.25 for over a second by making a buzzing / beep 
sound and the driver needs to stop the alarm by pressing a 
switch provided. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1: Block diagram 

V. METHODOLOGY 
 

A. DROWSINESS DETECTION 
 

Detecting the eye blink of the driver in real time using the  
Dlib library in python. Alert the driver using alarm sound and 
vibrator on the steering wheel when his eye is closed for a 
certain time. Visualising the predictions with the OpenCv 
library in python. 

 
B. WORK FLOW 

 
 Localization of Face in real time 

Face localization is a process of finding a person 
in an image by detecting the location and size of the face 
of a person. In this, a camera placed in front of the driver 
will capture the activities of him. The model uses 
get_frontal_face_detector() function which is specifically 
used for detecting faces that are looking more or less 
towards camera. The function will apply the 
HISTOGRAM OF ORIENTED GRADIENT (HOG) + 
SUPPORT VECTOR MACHINE CLASSIFIER (SVM) 
algorithm to detect the position of the face. 

 
 Predicting facial landmarks 

The localized face from HOG + SVC is used to 
predict the facial landmarks with 68 points.  The model 
will use shape_predictor() function for the prediction 
purpose. The function will apply Ensemble of regression 
trees algorithm trained by I-Bug 300W dataset. I-Bug 
300W is a dataset of faces with corresponding 68 
landmarks data which can be used for training a model. 
IBUG provides the head pose (three angles) information 
for each face, estimated from the annotated 2D landmark 
coordinates. It aims to provide a more practical and a fairer 
benchmark to evaluate face alignment methods that are 
built on top of face detection. The dataset is split into 
training set and testing set. The training set consists of face 
images from AFW, training images from Helen and 
LFPW. The test set consists of faces images Helen and 
LFPW test set and the ibug set and store the information in 
python pandas database format. Facial landmark detection 
performance will be assessed on both the 68 points mark- 
up and the 51 points which correspond to the points 
without border. The average point-to-point Euclidean error 
normalized by the inter-ocular distance will be used as the 
error measure. Finally, the cumulative curve corresponding 
to the percentage of test images for which the error was 
less than a specific value will be produced. 

 
 Extracting the features of eyes 

The output from the shape predictor (2) will 
return a object which contains the 68 landmarks and its 
(x,y) coordinates. With this the further calculations and  
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extracting the eye coordinates is very difficult. 
Converting the object of predicted coordinates to an array 
will help us for the further calculations. The array will 
contain the 68 landmark (x,y) coordinates with its index 
numbers. The coordinates which represent the position of 
the left and right eye, can be extracted with specifying the 
corresponding index number. These coordinates of eye is 
the parameter with which the EAR value will  be 
calculated. From the array of 68 landmark coordinates , 
we will create two arrays which will contain 6 
coordinates each of left and right eye coordinates 
respectively. The EAR value will be calculated for 
coordinates of two eyes and the average value will taken 
with that. 

 
 Calculating EAR value 

The Eye Aspect Ratio (EAR) is an estimate of 
the eye-opening state. The Eye Aspect Ratio is a constant 
value when the eye is open, but rapidly falls below 0.25 
when the eye is closed. The EAR value will be calculated 
for every frame of the video stream. 

 
 Alert the Driver 

When the EAR value is less than the threshold 
value for 50 frames continuously, an alert will be turned 
ON (threshold value = 0.25 , 50 frames ~ 2.5seconds). 
Alert will be in the form of a buzzer sound and vibration 
in steering wheel. Then the alert will stop when the driver 
presses the switch on the steering wheel. 

 
C. DEPENDENCIES 

 
 Dlib   -   Dlib is   a   general    purpose cross-    
platform software library written in the programming 
language C++. Its design is heavily influenced by ideas 
from design by contract and component-based software 
engineering. Thus it is, first and foremost, a set of 
independent software components. It is open-source 
software released under a Boost Software License. 

 OpenCV - OpenCV (Open Source Computer Vision 
Library) is released under a BSD license and hence it’s  
free for both academic and commercial use. It has C++, 
Python and Java interfaces and supports Windows, Linux, 
Mac OS, iOS and Android. OpenCV was designed for 
computational efficiency and with a strong focus on real- 
time applications. Written in optimized C/C++, the library 
can take advantage of multi-core processing. Enabled with 
OpenCV, it can take advantage of the hardware 
acceleration of the underlying heterogeneous compute 
platform. 

 
 Immutils - A series of convenience functions to make 
basic image processing operations such as translation, 
rotation, resizing, skeletonization, and displaying 
Matplotlib images easier with OpenCV and Python. 

 Scipy – The SciPy library is one of the core packages 
that make up the SciPy stack. It provides many user- 
friendly and efficient numerical routines such as routines 
for numerical integration and optimization 

 
 Numpy - NumPy is a library for the Python 
programming language, adding support for large, multi- 
dimensional arrays and matrices, along with a large 
collection of high-level mathematical functions to operate 
on these arrays 

 
 Playsound - Pure Python, cross platform, single 
function module with no dependencies for playing sounds. 

 
VI. CONCLUSION 

 
The proposed model in this project provides an accurate 
detection of drowsy condition of the driver. The analysis and 
design of driver drowsiness detection system is presented. This 
framework is used to avoid various road accidents caused by 
drowsy driving and it can also help drivers to stay awake when 
driving by giving a warning or an alert signal when the driver 
seems to be drowsy or sleepy. And also this system is used for 
security purpose of a driver. During monitoring, the system is 
able to decide if the eyes are opened or closed. When the eyes 
have been closed for too long, a warning signal is issued. 
Image processing achieves highly accurate and reliable 
detection of drowsiness. This was achieved by interfacing a 
webcam to a PC and recording test videos and frame database 
under different conditions. The implementation of our 
framework runs at 20 frames per second in a video stream. The 
application is implemented in python using Open CV library in 
windows platform with a single view Camera. This framework 
alerts the driver using alarm sound and vibrator on the steering 
wheel whenever he feels drowsy by detecting his eye activities 
in real-time. 

 
VII. FUTURE SCOPE 

 
In the real time driver drowsiness detection model, it is 
required to slow down a vehicle automatically when 
drowsiness level crosses a certain limit. Instead of threshold 
drowsiness level it is suggested to design a continuous scale 
driver fatigue detection system. It monitors the level of 
drowsiness continuously and when this level exceeds a certain 
value a signal is generated which controls the hydraulic 
braking system of the vehicle. Since it brings the vehicle speed 
down to a controllable limit, the chances of accident 
occurrence is greatly reduced which is quite helpful for 
avoiding crashes caused by drowsiness related cases. And also 
a system with the combination of Heart Rate Variability and 
Eye blink detection will prove to be more accurate and reliable 
than the proposed model.  
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An Application of Convolutional Neural Network (CNN) 
along with Ensemble of regression tree method will provide 
a more accurate model than the proposed frame work. 
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