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Abstract

Due to the rise in traffic accidents, it is necessary to regulate and lessen driving errors. One of
these significant errors is driver weariness or sleepiness. Several algorithms have been created
to solve this problem by identifying driver drowsiness and warning them of this risky situation.
The developed algorithms' accuracy in detecting weariness as well as the time needed to do so
and notify the driver are problems. A crucial factor that impacts the decline in traffic accidents
is precision and timing. The development of algorithms for tiredness or drowsiness detection has
made use of a number of datasets.

In order to create a high-performance fatigue detection system, this work explores two separate
techniques, the first of which relies on the use of machine learning classifiers and the second of
which depends on the use of deep learning models. The method of processing video streams that
uses machine learning. SVM offers up to 98% detection accuracy in machine learning classifiers,
the greatest accuracy of the other five deployed classifiers. Convolutional Neural Network (CNN)
offers up to 99% detection accuracy in deep learning models, which is the greatest accuracy of
the two other deployed models. In comparison to all other current and effective tiredness
detection algorithms, the testing findings show that the two suggested algorithms offer the best
detection accuracy with the lowest Testing Time (TT).

Keywords: Fatigue detection systems, video streaming, support vector machine, convolutional
neural network, testing time.

Introduction

Fatigue State Detection for Tired Persons in
Presence of Driving Periods, based on a real-
time automated warning system, this
drowsiness detection technology can help
prevent accidents that are brought on by
drivers who nod off while operating a vehicle.

Python: Python is a popular computer
programming language used to create
software and websites, automate processes,
and analyze data. Python is a general-
purpose language, which means it isn't

focused on any one task and may be used to
develop a range of different applications.
Imperative, functional, object-oriented, and
procedural are the four primary coding
paradigms used in Python.

The syntax of Python is
straightforward and resembles that of
English. Python's syntax differs from
various other programming languages in
that it enables programmers to construct
applications with fewer lines of code.
Python operates on an interpreter system,
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allowing for the immediate execution of
written code. As a result, prototyping may
proceed quickly.

Open CV: A computer vision and machine
learning software library called OpenCV is
available for free wuse. A standard
infrastructure for computer vision
applications was created with OpenCV in
order to speed up the incorporation of
artificial intelligence into products.

OpenCV is a sizable open-source library for
image processing, machine learning, and
computer vision. It currently plays a
significant part in real-time operation, which
is crucial in modern systems. With it, one
may analyze pictures and movies to find
people, objects, and even human
handwriting.

Anaconda Navigator: The widely used
Anaconda Navigator graphical user interface
(GUI) is bundled with the Anaconda Python
distribution. It provides a workable and
straightforward method for managing
packages, environments, and software
dependencies for data science and machine
learning projects.

Just a handful of the packages that
Anaconda Navigator makes it
straightforward to install, update, and
manage are TensorFlow, PyTorch, and
Keras. This can save time and effort
compared to manually installing packages.
Anaconda Navigator users may create
distinct environments for diverse projects,
helping to avoid conflicts between different
packages and versions. This may be
especially advantageous for deep learning
applications, which usually require specific
package and dependency versions. The
Jupyter Notebook is a popular tool for
developing and testing deep learning models.
Anaconda Navigator makes it easy to
manage Jupyter notebooks and launch them
from a web browser.

CNN: A specific object detection architecture
called Faster R-CNN uses a convolutional
neural network (CNN) as its main algorithm.
A particular type of deep neural network that
is excellent at image identification tasks is
the CNN. CNNs are used to extract
characteristics from the input image in order
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to identify objects and their locations within
an image. The items and their locations are
then identified using these criteria.

With the Faster R-CNN architecture, object
recommendations are added to the core CNN
algorithm using a region proposal network
(RPN). Using projected objectness ratings
and bounding box offsets, the CNN does
additional analysis on the obtained
collection of object recommendations.

The CNN is then used to refine the bounding
boxes and classify the resultant item
recommendations into the proper object
categories. This is done by using the same
common convolutional layers that the RPN
uses to extract information from each
proposal. The features are then sent through
many fully linked layers, which produce
bounding box offsets and class probabilities.
The combination of a CNN algorithm with
the Faster R-CNN architecture has proven to
be particularly effective for object recognition
tasks, offering cutting-edge performance on
a variety of benchmarks.

Anaconda IDE:

e Anaconda Distribution equips
individuals to easily search and
install thousands of Python/R
packages and access a vast library of
community content and support.

e Anaconda comes with several IDEs
already installed and each provides
different features. People have
different preferences, but I find most
people use either Jupyter Notebook
or Spyder.

Tensor Flow: A free and open-source
software library for artificial intelligence and
machine learning is called Tensor Flow.
Although it may be used to many different
tasks, deep neural network training and
inference are given special attention.

Keras: A Python interface for artificial neural
networks is provided by the open-source
software package known as Keras. The
TensorFlow library interface is provided by
Keras. Keras supported several backends,
including TensorFlow, up until version 2.3.

Scope

The use of techniques for Fatigue State
Detection for Tired Persons in Presence of
Driving Periods is highly relevant. The
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following are some of the main advantages
and uses of such a model:

1. Accessibility: Anybody may use the online
interface created to determine a person's
level of drowsiness, and the model output is
displayed on the screen.

2. Usability: The online interface is
incredibly straightforward, making it easy
for anybody to use.

3. In general, Fatigue State Detection for
Tired Persons in Presence of Driving Periods
techniques has the ability to enhance road
conditions and guarantee the safety of users
by ensuring that fewer incidents involving
intoxication occur.

Purpose

Fatigue, a common indicator of the state of
the road construction, is one of the main
signs of a road problem. Drowsy drivers run
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the risk of having accidents that seriously
endanger lives and damage property. Hence,
the sustainability and security of the road
are held to higher standards.

Problem Statement

The problem statement for a Fatigue State
Detection for Tired Persons in Presence of
Driving Periods is to address the difficulties
people face while traveling on roads
containing cracks and potholes and which
are eventually leading to accidents being
occurred. It is important to address these
problems and take necessary measures to
get rid of potholes and cracks and makes the
roads safer for people to travel from one
place to another with safety as the first and
foremost priority for everyone.

Comparative study about various algorithms for Fatigue State Detection for Tired Persons

in Presence of Driving Periods:

S.No Title of Research

Paper

Authors Names

Merits

Demerits

1 BURCU KIR Real-Time Driver

SAVAS AND Fatigue Detection
YASAR System Based on
BECERIKLI Multi-Task ConNN.

The proposed model
achieved 98.81%
fatigue detection on
YawdDD and
NthuDDD datasets.

It could not detect
drowsiness with the
head condition.

2 Shruti Mohanty, | Design of Real-time

Shruti V Hegde, Drowsiness
Supriya Prasad, Detection System
J. Manikandan using Dlib.

The proposed
system gave a
maximum
recognition
accuracy of 96.71%
for dataset video
input. The system
design is carried out
by testing videos
from a standard
public dataset as
well as real-time
video captured in
our lab.

The model doesn’t
work under poor
mediocre lighting
conditions, and
includes more
drowsiness signs
such as head
nodding for the
drowsiness
detection model.

A PERCLOS-based
Driver Fatigue
Recognition
Application for
Smart Vehicle
Space.

3 Wu Qing, Sun
BingXi, Xie Bin,
and Zhao Junjie

The proposed
system is very
simple and avoids
any complexity.
Also, it shows good
accuracy and
reliable performance
to avoid road

Less complex
algorithms for eye,
mouth, and
yawning are used.
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accidents.

4 Rafi Ahmed, Kazi
Emrul Kayes
Emon, Md.
Foisal Hossain

Robust Driver
Fatigue Recognition
Using Image
Processing.

The method can
identify eye states
rapidly and in real-
timely under
natural light
conditions, the
algorithm has better
robustness and
real-time.

The proposed
system model is
less effective and
robust.

5 Ji Hyun Yang,

Detection of Driver

It is faster than

Difficult to see

Dong-Young Koo,
Min-Kook Choi,
Soon Kwon.

Imaging of Face on
Safe Driving
System.

action accordance
to the level of
fatigue.

Zhi-Hong Mao, Fatigue Caused by conventional significant features
Louis Tijerina, Sleep Deprivation. microprocessors between tired and
Tom Pilutti, and flexible in alert driver.
Joseph F. programming
Coughlin, Eric
Feron

6 Iman A Novel Driver using SVM, we can | The face detection
Rahmansyah Fatigue Monitoring classify level of based on eye visual
Tayibnapis, Using Optical fatigue and do behavior cannot be

done if the driver is
using dark or black
eye glasses.

7 | LINHONG WANG
, JINGWEI LI ,
AND YUNHAO
WANG

Modeling and
Recognition of
Driving Fatigue
State Based on R-R
Intervals of ECG
Data

It provide early
warnings when the
driver falls into the
fatigue state.

The raw data
cannot be directly
used to recognize
the fatigue state.

8 | QIANYANG
ZHUANG,
ZHANG KEHUA,
JIAYI WANG,
AND QIANQIAN
CHEN

Driver Fatigue
Detection Method
Based on Eye States
with Pupil and Iris
Segmentation

The model not only
improves the
accuracy but also
improves the
generalization of the
network. Moreover,
It is accurate and
timely driving
fatigue system

The production
time of this model
is longer and it
requires 3 large
Datasets to
process.

9 Rateb Jabbar,
Mohammed
Shinoy,
Mohamed
Kharbeche,
Khalifa Al-
Khalifa, Moez
Krichen, Kamel
Barkaoui

Driver Drowsiness
Detection Model
Using Convolutional
Neural Networks
Techniques for
Android Application

It is simple and easy
to configure on any
mobile or embedded
device

It is small in size
and relatively high
in accuracy

Obstructing the
view of facial
features by wearing
sunglasses and bad
lighting conditions.
This device do not
run efficiently on
devices with low
computational
power

10 Hongtao
Linfeng

Wang,
Xu,

Linking Attention-
Based Multiscale

This model is
effective and stable

The design of 24
EEG electrode
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Grained Wi-Fi
Signal Features

Na Ruan,
Zhiqing Tang,
and Wei Zhao

Anastasios CNN With for driving fatigue placements may
Bezerianos, Dynamical GCN for | detection in many still be inconvenient
Chuangquan Driving Fatigue aspects. for driving fatigue
Chen, and | Detection detection.
Zhiguo Zhang

11 Weijia Jia, Driver Fatigue It can be used on Hardware
Hongjian Peng, Detection with Fine- | the complex paths. limitations,

Wireless signals,
Fixed settings.

12 V. Uma Driver Drowsiness
Maheswari, Prediction Based on
Rajanikanth Multiple Aspects
Aluvalu, MVV Using Image
Prasad Processing
Kantipudi, Techniques

Krishna Keerthi
Chennam, Ketan
Kotecha and
Jatinder Kumar,
r. Saini

It is accurate and
very fast for driving
fatigue system.

Multiple Face
Detection, Face
Orientation.

13 WANGHUA
DENG and
RUOXUE WU

Real-Time Driver-
Drowsiness
Detection System
Using Facial
Features

It is reusability of
the recorded
message.

It is difficult to
calculate in real
time because road
geometry may
influence the result.

14 Hao Yang, Li Liu,
Weidong Min,
Xiaosong Yang
and Xin Xiong

Driver Yawning
Detection Based on
Subtle Facial Action
Recognition

This method can
effectively detect
yawning and reduce
false detection.

Low image
resolution and large
camera vibration
reduce the
effectiveness.

15 Mohammad
Amin Assari,
Mohammad
Rahmati,
Kashan, Tehran

Driver Drowsiness
Detection Using
Face Expression
Recognition

Using infrared light
has provided
benefits such as
simplicity of used
methods,
independent from
lighting conditions.

The proposed
method is low
accuracy.

Literature Survey:

1. In this article, Multi-task ConNN models
are used to detect driver fatigue in real-time.
The Dlib algorithm is used to accurately
identify the driver’s eye and mouth
information. Then, the system is trained
with Multi-task ConNN models for the
determination of fatigue parameters. The
frequency range to be used here is kept
constant within the study and the number of
frames is fixed. Finally, depending on fatigue
parameters, fatigue is evaluated as “very

tired,

less tired, and not tired”.
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These

situations are also dynamically tested and
coded at certain periods that maintain their
continuity. The accuracy performance of the
system tested in real-time is very robust.

2. However, this study contributes towards
providing real-time application in co-
operating the CNN model and Dlib. Hence,
this study proposes a novel embedded
system with CNN technology. The CNN
model is fed with inputs based on four (4)
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images related to eye and mouth openings
and closings. This application is trained
using the CNN model, which takes inputs as
images and processes by identifying the
features on the face using the Dlib library
while representing the change in the state of
coordinates of eyes and mouth as Yawning.
This approach is achieved using Convolution
Neural Network (CNN), pillow, Pygame,
OpenCV, and the Dlib, along with providing
an alarm when the position of the mouth
changes. The model is recorded with a
maximum validation accuracy of 98% with a
minimum recorded loss of less than 0.04%
as a real-time application.

3. The paper selected PERCLOS to evaluate
driving fatigue after the comparison of
various fatigue detection methods for smart
vehicle space. We detected driver fatigue
status by measuring the proportion of eyes
closed in a certain period of time and the
continued closure time. On the basis of the
Haar-Like feature, the AdaBoost algorithm
was adopted to produce a strong classifier
for face and eye detection. The AdaBoost
detector is employed firstly to determine the
human face region, locate the eyes in this
region, and use an improved template
matching method to detect eye States.
Experiments show that this method can
identify eye states rapidly and in real-timely
under natural light conditions, and the
algorithm has better robustness and real-
time.

4. This paper describes a modern approach
that will detect driver fatigue considering
most of the fatigue symptoms. Eye closure,
yawning, and head tilting are the major
symptoms of fatigue behavior. Inattentive
vehicle movement on the road under fatigue
conditions is also accountable for driver
fatigue. The goal of this paper is to detect
these symptoms for better driving conditions
on the road.

5. This paper aims to provide reliable
indications of driver drowsiness based on
the characteristics  of  driver-vehicle
interaction. A test bed was built under a
simulated driving environment, and a total
of 12 subjects participated in two
experimental sessions requiring different
levels of sleep (partial sleep deprivation
versus no sleep deprivation) before the
experiment. The performance of the subjects
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was analyzed in a series of stimulus-
response and routine driving tasks, which
revealed the performance differences of
drivers under different sleep deprivation
levels.

6. Pending on the situation and condition.
To overcome the disadvantage of each
method, we propose to fuse it using SVM. So,
when some of the methods cannot work, the
other method can cover it. Furthermore, by
using SVM, we can classify the level of
fatigue and do actions according to the level
of fatigue.

7. There is no need to set threshold values
for recognition indexes, which overcomes the
limitations of previous studies that divided
the driving state into several levels according
to the driver’s subjective feelings. Second,
the AR (1)-GARCH (1, 1) model is introduced
to analyze R-R time series data, and a
reliable recognition model is developed.
Third, field data is collected on a freeway to
test the algorithm, and the R-R interval is
proved to be an excellent indicator to
recognize driving fatigue; this is the most
valuable result of this study.

8. The detection method is tested by the
National Tsing Hua University Drowsy
Driver Detection (NTHU-DDD) Video Dataset
and the precision of fatigue detection
achieves 96.72%. Experimental results
demonstrate that the proposed method can
accurately detect driver fatigue in time and
possesses superior accuracy over state-of-
the-art techniques.

9. The paper described an improved
drowsiness detection system based on CNN-
based Machine Learning. The main objective
is to render a system that is lightweight to be
implemented in embedded systems while
maintaining and achieving high
performance. The system was able to detect
facial landmarks from images captured on a
mobile device and pass it to a CNN-based
trained Deep Learning model to detect
drowsy driving behavior. The achievement
here was the production of a deep learning
model that is small in size but has relatively
high accuracy.

10. In this article, we introduce a new
attention-based multiscale convolutional
neural network-dynamical graph
convolutional network (AMCNN-DGCN)
model, aiming to conquer these two issues in
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a unified end-to-end model. AMCNN-DGCN
starts with attention-based multiscale
temporal convolutions to automatically learn
frequency filters to extract the salient
pattern from raw EEG data. Subsequently,
AMCNN-DGCN uses dynamical graph
convolutional networks (DGCNs) to learn
spatial filters, in which the adjacency matrix
is adaptively determined in a data-driven
way to exploit the intrinsic relationship
between channels effectively. With the
temporal-spatial structure, AMCNN-DGCN
can capture highly discriminative features.
11. We present WiFind, a device-free passive
fatigue detection system that leverages the
CSI variation information of Wi-Fi signals to
detect fatiguing activity. We design a self-
adaptive method to detect breath and motion
driver fatigue. We also elaborately leverage
the common features to recognize the series
of motions during fatigue. We prototype
WiFind on commodity Wi-Fi devices and
evaluate it in real driving environments.
Experimental results show WiFind can
achieve a recognition accuracy of 89.6
percent in a single-driver scenario.

12. The proposed method has been validated
on the proposed dataset called EMOCDS
(Eye and Mouth Open Close Data Set), a
dataset of the chaos of all possible cases of
sleepiness, and the benchmark datasets
NHTU-DDD and YawDD to examine the
accuracy and efficiency of the system. The
proposed work has proved better compared
to the state-of-the-art methods.

13. Here we designed a new detection
method for facial regions based on 68 key
points. Then we use these facial regions to
evaluate the drivers’ state. By combining the
features of the eyes and mouth, DriCare can
alert the driver using a fatigue warning. The
experimental results showed that DriCare
achieved around 92% accuracy.

14. This algorithm rapidly eliminates
redundant frames using image histograms
with low computation cost and detects
outliers by median absolute deviation. A
series of experiments are also conducted on
the YawDD benchmark and self-collected
datasets. Compared with several state-of-
the-art methods, the proposed method has
high yawning detection rates and can
effectively distinguish yawning from similar
facial actions.

15. This paper concentrates on detecting the
drowsiness in the driver based on their facial
expressions using Machine Learning.

Proposed Model:

Start-Stop Camera

“" Real time Capturing <y

Video Segmentation

e | =

Eye-Face Status A"“V
Extract Features

A Classification '
Alarm Start

>0

<
&
2

System

A proposed model for fatigue State Detection
for Tired Persons in Presence of Driving
Periods could involve the following
components:

v. Open CV: A computer vision and
machine learning software library
called OpenCV is available for free
use. A standard infrastructure for
computer vision applications was
created with OpenCV in order to
speed up the incorporation of
artificial intelligence into products.
OpenCV is a sizable open-source
library for image  processing,
machine learning, and computer
vision. It currently plays a significant
part in real-time operation, which is
crucial in modern systems. With it,
one may analyze pictures and movies
to find people, objects, and even
human handwriting.

v" CNN: A specific object detection
architecture called Faster R-CNN
uses a convolutional neural network
(CNN) as its main algorithm. A
particular type of deep neural
network that is excellent at image
identification tasks is the CNN. CNNs
are used to extract characteristics
from the input image in order to
identify objects and their locations
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within an image. The items and their
locations are then identified using
these criteria.

The CNN is then used to refine the
bounding boxes and classify the
resultant item recommendations into
the proper object categories. This is
done by using the same common
convolutional layers that the RPN
uses to extract information from each
proposal. The features are then sent
through many fully linked layers,
which produce bounding box offsets
and class probabilities.

The combination of a CNN algorithm
with the Faster R-CNN architecture
has proven to be particularly effective
for object recognition tasks, offering
cutting-edge performance on a
variety of benchmarks.

v"  Anaconda IDE:

e Anaconda Distribution equips
individuals to easily search and
install thousands of Python/R
packages and access a vast library of
community content and support.

e Anaconda comes with several IDEs
already installed and each provides
different features. People have
different preferences, but I find most
people use either Jupyter Notebook
or Spyder.

v" TENSOR FLOW: A free and open-
source software library for artificial
intelligence and machine learning is
called Tensor Flow. Although it may
be used to many different tasks, deep
neural network training and
inference are given special attention.

v Keras: A Python interface for
artificial neural networks is provided
by the open-source software package
known as Keras. The TensorFlow
library interface is provided by Keras.
Keras supported several backends,
including TensorFlow, up until
version 2.3.
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