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Abstract

Drowsiness detection system is considered as a safety system used to detect the drowsiness status of a person and generate
output accordingly to make him/her alert. Generally, this type of system is being used in vehicle to check the drowsiness status
of the drivers. It is commonly seen that driver feels drowsy during driving for a long time which may result in dangerous
consequences. Drowsiness detection system helps to make the driver alert so that those unexpected consequences can be
avoided. This system is getting more popularity and being implemented widely in vehicle for safety purpose. Different
technologies make this system more efficient so that the performance is getting improved day by day. In this work, a drowsiness
detection system has been thoroughly discussed which is designed for the safety purpose of the drivers and has been built
with image processing techniques where image detection algorithm and classifier have been used to detect faces as well as
generate the predicted outcome. There are good numbers of conventional systems which have been built for the same purposes
but their flexibility, accuracy, robustness and overall performances are questionable. Following a thorough review of the
literature and a comparison with the traditional suggested method, the best model was chosen, ensuring a high degree of

output generation accuracy.
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1. Introduction

In today’s date different things are being developed with advance
technology where things are getting advance to make our life
more comfortable and secured. With the term of security, different
devices have been developed to provide smart security features
in a very smart and efficient way. If we talk about driver’s safety
in car, different advance initiatives have been taken which can
provide extreme security to the drivers [1]. The main reason behind
using advance security features to avoid unexpected situation.
Vehicles are getting smart so that it ca interact with its drivers in
different situations [2]. With the help of IoT (internet of Things),
aterm V2V (vehicle to vehicle technology) helps to make an inter
communication between cars through internet. As a result, if any
car needs help, it can interact to the nearby vehicle in seeking
of help. Apart from this, if the vehicle faces any issues, it can

inform the same to the drivers so that drivers can solve it quickly.
Different automatic technologies come with security features
which are making vehicle more reliable in purpose of safety.
Researchers and developers are working on the improvement
of vehicle’s safety to reduce the accidental risk. Driver fatigue
is one of the most frequent and surprising situations that might
have major repercussions. Generally, during long drive, drivers
get tired and may feel sleepy while driving and this can cause
dangerous results like collisions. With the purpose of preventing
this situation, different system has been developed to alert drivers
to remove the drowsiness [3]. The systems are getting developed
in such a way so that it can detect the drowsiness status of driver
and alert the driver if he feels drowsy. Different embedded systems
are being used where IR (infrared ray) sensors are being used even
in commercially for drowsiness detection [4]. This type of system
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works well even in low light condition where infrared ray is being
used to detect the blink of eyes. IR sensor sends the IR rays and the
ray is reflected back to the receiver from eyes if the eye is closed.
With this method, it is easy to identify that eye is close or not [5].
But the driver has to install the whole system in front of his eye
otherwise the module will not be able to detect the eye perfectly
[6]. And this becomes a big disadvantage for this kind of system as
to install this type of module in front of eyes during driving may
be risky and disturbing. In this paper, a system has been proposed
which is able to detect the drowsiness status of a driver using live
face detection and generate output accordingly to alert the driver
so that kind of unexpected incidents can be overcome on time. The
system is based on image processing techniques using computer
vision where no extra devices are not needed to install in front of
eyes. An integrated system having a camera can detect the face of
the driver and is able to make the detection of drowsiness status
of the driver.

2. Literature Review

2.1 Eddie E. Galarza et al. [1] In order to obtain the required
outputs, image detection and prediction techniques are utilized
to classify various images. These techniques allow images to
be predicted and classified easily and efficiently. Drowsiness
detection system helps to identify the drowsiness status of a
particular person’s face by using image predictor. In this work,
authors tried to implement different image predictor for real-time
drowsiness detection and showed their performances accordingly.

2.2 Anil Kumar Biswal et al. [7] Image detection and prediction
algorithms, get the popularity in Image processing where, using
computer vision, different types of image-based applications are
possible to be implemented. This paper proposed a detailed vision
to build a face detection system which is able to detect faces and
also able to identify correctly.

2.3 Mahek Jain et al. [2] Image processing become a common
technique where it has been widely used in different applications.
In this work, authors tried to describe the development of computer
visionbased image processing algorithm and its application. The
selection of a good image predictor that may be efficient enough
to predict the particular image-object is the notable work in this

paper.

2.4V B Navya Kiran et al. [8] The use of an image classification
system that can categorize images based on their attributes is
demonstrated in this research. Following a thorough introduction
to several machine learning concepts and methodologies, such as
SVM, Logistic Regression, and Random Forest methods, a web
application based on the machine learning model was developed
in order to classify the image object.

2.5 Femilda Josephin et al. [9] Open CV is recognized as one
of the most used and popular image processing tools. One of the
main reasons behind using Open CV is its easy and wide range of
applicability with flexible nature. Following model construction

and training, various machine learning-based image recognition
systems have been created to detect or identify faces with this
goal; nevertheless, their performance and accuracy are debatable.
Therefore, using the DLib library, the authors of this study
attempted to create a face detection system that is reliable and
capable of high accuracy.

2.6 Sukrit Mehta et al. [10] Image processing is used in drowsiness
detection where a good number different pre built libraries are
being used to detect the drowsiness status. There are different
predicting algorithms available through which one can get to know
that any particular person is drowsy or not. The technology can use
predictive algorithms to determine whether a person is sleepy. The
authors attempted to use a machine learning algorithm that could
anticipate a person's level of tiredness in order to create such a
system with the same goal.

2.7 Jacek Dybala et al. [3] Nowadays, a good number of images
processing based algorithms are being used in purpose of the
development of different real-time problems. Image processing
algorithms are being used in image detection, classifications,
prediction etc. The selection of algorithm is based on the nature
and working purpose of the application. So, it is necessary
check the required output before finalizing the image processing
algorithm. Haar casade is one of the mostly used image processing
algorithm which is predict output by analyzing different features
of the image.

2.8 Elena Magan et al. [11] This study offers an extremely
effective method for identifying and forecasting images using
machine learning classifiers, enabling the authors' system to
precisely forecast a person's level of drowsiness. We can prevent
any unforeseen disaster from occurring if we take preventative
measures beforehand. The system has been designed with the
same goal in mind, making it possible to receive the sleepiness
status as an impending alert.

2.9 Rafael Barea et al. [4] In this work, the author showed
different image detection techniques and prediction classifier
where he selected one suitable classifier for his proposed system.
The author mostly focused on the accuracy level of the classifier
used in his model where with achieving good accuracy, the risk
factor can be reduced. So, a reliable system attached on a car can
be helpful to prevent the accidental risk.

2.10 S. Jansi Rani et al. [12] According to the authors, the work's
findings demonstrated a close relationship between machine
learning algorithms and picture applications, demonstrating
that a good image classification system may be implemented
using an effective machine learning method. A good analysis of
data through deep studies done by the authors claimed that their
proposed system can more effectively classify the images with less
time and high accuracy.

Adv Mach Lear Art Inte, 2024

Volume 5 | Issue 4 | 2



2.11 Mohsen Poursadeghiyan et al. [5] In this paper, authors
proposed an embedded system for drowsiness detection which is
based on IR (infrared ray) sensor that can detect the blink of eyes.
A module has been developed including a IR sensor where there
is an emitter and a receiver. Emitter emits IR ray and receive the
reflected IR ray from eyes. This module works perfectly in even
low light condition.

2.12 Prof.Ankita V. Karale et al. [13] In this paper, authors
developed a drowsiness detection system integrated with the
Internet of Things where if the system detects drowsiness of the

driver it will generate alarm as well as it will send a message to
a particular number to alert other person as well to inform the
situation.

2.13 Yaman Albadawi et al. [6] This paper is based on vehicle
to vehicle (V2V) technology where a drowsiness system has been
discussed which can send the drowsiness status to the nearby
vehicle so that the nearby vehicle driver can get to know about the
other driver status. This helps to reduce the chances of face to face
collision and the nearby vehicle can also may assist by making him
or her careful.

Reference No.

PROPOSED TECHNIQUE

FINDINGS FACTS

LIMITATION

[1].

Authors proposed some innovative
models of drowsiness detection system
and the whole functionalities were
divided several parts

Adoption of advance technology
and innovative ideas can change
the future of the present image
detection technique.

The paper doesn’t describe about the
present interruption and the proposed
solutions

frequency

[2]. The role of Machine to machine The concern, acceptancy, and M2M technology can be interrupted
technology (M2M) in the term of willingness to use drowsiness because of the lack of proper internet
Internet of Things is nicely described detection system while driving connection and output generated from
which can be integrated with the vehicles are investigated. drowsiness detection system can’t be
drowsiness detection system sent.

[3]. Designing image detection model, shows the role and responsibilities | The term “safety” is not discussed
Automated tools and functions of human in the development of properly

image recognition
[5]. The minimization of severity and The activity excepting driving in Doesn’t show the detailed progress of

vehicle influence the frequency of
motion sickness

face detection technology

Vehicle to vehicle (V2V) and Vehicle to
Infrastructure technology

proposes a model design of image
processing algorithm to detect
drowsiness status

The security issue is overlooked

A robust image processing algorithm for
face detection and prediction of image

The reliability plays a big role in
the face detection system

The solution is proposed but the
method is not discussed

This paper thoroughly describes the
different technologies under the image
processing technology used in vehicles.
Intelligent Decision-making system by
using image processing technologies,
machine leaning and Collision detection
technologies are clearly explained.

The whole work compares the
previous and current car modifying
technologies and predicts the
future demands and adoption of
advance technologies

Proposed different technologies for
drowsiness detection system but
doesn’t mention of the progress of
integrated system

Table 1: Comparison on different proposed techniques

3. Methodology

3.1 Implementation and design:

A drowsiness detection system helps to alert the drivers while he/
she gets drowsy so that accidental risk can be reduced and driver
will not lose the control over the car. An integrated system is
required to perform the whole operation where a camera detects
the frontal face of the drivers. Drowsiness detection systems are
designed to detect the drowsiness status of a driver to prevent

any unexpected incidents during driving. The system module is
responsible to do this task efficiently where the module needs to
be attached in front of the driver seat. The system can capture the
driver’s facial image. An image detection algorithm helps to detect
the face of the driver. A predictor is required to classify the image
to take the decision. Figure 1 is sowing the detection process to
identify the drowsiness status of drivers.
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Figure 1: Drowsiness detection system environment for drivers

Face detection is one of the most basic part of computer vision.
Face detection is considered as the foundation of other studies like
identifying specific features of detecting faces.There are different
pre-trained models like Haar cascades, dlib frontal face detector,
MTCNN, and a Caffe model using OpenCV’s DNN module. The
most used frontal face detection algorithms are Haar cascades and
dlib frontal face detector. Both work well and widely being used
in different face detecting applications. Haar cascade works slow
but accuracy is high with compare to dlib. So, those applications
where accuracy matters rather than running performance, Haar
cascade would be suitable for that. But dlib works fast compared
to Haar cascade so that those application where detection for each
moment is necessary, dlib would be ideal. In our system, it needs
to detect face continuously without any running interruption; Dlib
was found more suitable so that frontal face can be detected in real-
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time with smooth experience. If we use Haar cascade, there may
be delay to detect face where it can cause unsatisfactory results in
terms of overall system performances.

In this system, “shape predictor 68 face landmarks.dat” file has
beenused which is basically a 68 landmark based shape predictor. In
the Figure 2, it is shown that a face shape has been represented with
68 points where we can use those points according to requirement.
In this work, the eye part has been focused mainly which has
been marked with a rectangle in the Figure 2. So, the points-
37,38,39,40,41,42 represents the left eye and 43,44,45,46,47,48
represents the right eye. We can consider these points with P1,
P2, P3, P4, P5, P6 and by finding the Euclidian distance between
those points, we can measure the eye aspect ratio (EAR) with the
mentioned formula.

[[P2-pPe| +]||P3-Ps||
(EAR) =

|lP1-Pa|2

Figure 2: Eye shape landmarks for EAR measurement

So, eye aspect ratio will define the status of the open and close of the eyes. In the proposed work, a particular threshold value of eye
aspect ratio has been set which is 0.25. If the measured EAR value exceeds this threshold value, it will show active status, means eyes
are open. If the value is in between 0.21 to 0.25, it will be considered as drowsy and less than 0.21 will show the status as sleeping.

3.2 Working functionalities with flow diagram

The system works with a defined sequence of steps where every
step has its own task mentioned in the Figure 3. At the very first,
the system needs to be started. After being started, it will load the
classifier and start to read the video stream to detect the face with
capturing frame. If the frame is captured successfully, it will apply
the classifier to that frame otherwise it will continue the video

streaming for capturing frame. After applying the classifier, it can
get to know that eye is closed or not through measuring the eye
aspect ratio. Then it will check the EAR value with the threshold
value and give the output message accordingly and again start
to capture new frame. The process will be continuing until it is
stopped manually to end the process.
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Figure 3: Flow chart of the proposed drowsiness detection system

4. Result

In the Figure 4, we can see that in the left window Active status is showing when my eyes are fully opened where EAR value must be
greater than 0.25 and that is why it's showing “active!” status. In the right window the capturing face identified by a red square with 68
face land marks are visible.

Figure 4: Output result for active status

Here, in the Figure 5, eyes are partially closed that means EAR value must be lies between 0.21 to 0.25 and that’s why its showing
“drowsy!” status.

Figure 5: Output result for drowsy status
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In the Figure 6, the eyes are fully closed that EAR must be less than 0.21 so that its showing “sleeping!” status.

Figure 6: Output result for sleeping status

5. Conclusion

Safety is a big concern in terms of driving and huge development
has been done for the safety of the drivers. Vehicles are being
modified in such a way that maximum safety of the drives can be
ensured by implementing or installing different types of modules
designed with smart features. In this work, a similar kind of device
has been discussed which can play a big role on the safety of the
drivers which is able to detect the drowsiness of the drivers. The
device can perform in a very systematic manner where a camera
is responsible to capture the frontal image of the driver face. A
detection algorithm has been used to detect the faces and predictor
algorithm is used to achieve predicted outcome. The major task
behind the work is to measure the aspect ratio of the eyes through
the predictor landmark and according the selecting the particular
threshold value and conditions, the system is able to detect the
open and close status of the eyes. With this system, a safe and
reliable environment can be provided for the drivers where a proper
alert can save lives. The Drowsiness Detection System for drivers
utilizing image processing techniques holds future potential for
application in image processing-based monitoring of drowsiness
during drug-induced sleep studies.

Future Enhancement

Some drivers cover their face while yawning or they have different
signs of sleepiness like eye closure or falling head; in this case,
future work may consist of combining the detection of different
fatigue signs.

When the driver wears glasses the system may not detect eyes
which are the most noteworthy disadvantage of these systems.
This issue has not yet been settled in near future it can be sorted
out.
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