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ABSTRACT

Now a days, in this modern growing world, accidents have become a major problem. Driver drowsiness is a
critical concern in road safety, as it significantly contributes to traffic accidents and fatalities. This survey
reviews advancements detection techniques using machine learning techniques, with a focus on using eye
movement analysis. The proposed method incorporates the Haar Cascade Classifier to accurately classify the
driver's state-alert or drowsy- based on these eye metrics that is blink rate. This research highlights the potential
of utilizing cascade classifiers in driver monitoring systems. This study helps in creating better systems to assist
drivers and improve safety that can alert drivers in real-time, enhancing road safety and reducing accidents
caused by drowsiness and driver’s vigilance.

Keywords: Driver Drowsiness, Blink Rate, Eye movement, Haar Cascade Classification, Traffic accident
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I. INTRODUCTION

In this work, we examine the possibility of using a driver camera's eye closure and head rotation signals to
identify driver drowsiness. This research focusses on processing these signals to identify tiredness rather than
on extracting them from camera images.

With a focus on developing increasingly complex models that can learn from rich and varied datasets, artificial
intelligence and machine learning will continue to advance. By using methods like federated learning and
transfer learning, detection systems based on user data could be continuously improved while maintaining
privacy.

creation of predictive analytics that examine trends in driving habits, levels of awareness, and incorporating
non-invasive biometric sensors into steering wheels or seats to track outward manifestations of weariness. Use
techniques like anonymization and local data processing to protect user information, and form alliances to
develop standardized solutions that are simple to incorporate into future automobiles.

Haar Cascade Classifier: Difficulties and Progress in Categorisation.

Using Haar Cascade Classifiers to create a driver drowsiness detection system can provide a number of
difficulties.

1. Variability in Lighting situations: Under some lightning situations, such as bright sunlight, night driving, or
shadows, Haar Cascade Classifiers may not function well.

2. Face Orientation and Position: Missed facial and eye detection may result from changes in the driver's
head position or orientation.

3. Occlusions: It can be difficult for the classifier to correctly identify characteristics when the face is partially
hidden by items.

4. Fatigue Detection Limits: Although blink rates and eye closure are good measures of tiredness, they are
not always reliable; some people may not show the same symptomes.

Developments in the Classification of Cascades

The precision, dependability, and applicability of these systems have been greatly enhanced by developments
in driver drowsiness. Among the main areas of progress are:

1. Deep learning Techniques: Deep learning techniques, particularly Convolutional Neural Networks (CNNs),
have largely replaced or complemented classic Haar Cascade approaches.

2. Real-time video analysis: Improved algorithms are able to analyse video streams with little delay in real-
time, which makes it possible to identify sleepy behaviour right away.

The way we guarantee road safety is changing as a result of developments in driver sleepiness detection. These
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systems are becoming more efficient and widely available by utilising state-of-the-art technology like as deep
learning, multi-modal data fusion, and user-centred design.

Objectives of the Survey Paper

Assessing the efficacy of Haar Cascade Classifiers for detecting driver tiredness using eye states and comparing
existing detection approaches are the objectives of the survey article on driver drowsiness detection using Eye
movement behaviour.

II. RELATED WORK

In the 2024 paper “The paper describes a technique to monitor bus driver fatigue by analyzing their eye states.
The core approach involves: Continuously measuring how open or closed a driver’s eyes are using a
mathematical technique called spectral regression. Using this method to track eye openness levels in real-time.
Employing an advanced computational method that adapts to different conditions to accurately detect and
estimate the driver’s eye state.. [1]

In 2024, Zuojin Li* and Liukui Chen's Chinese paper, "Automatic Driver Fatigue Detection with Driving
Operations Information to Transportation Safety," Researchers have developed a method to assess driver fatigue
by analyzing steering patterns from different angles. To detect signs of exhaustion, they built a specialized
neural network called the “2-6-6-3" multi-level backpropagation (BP) classifier. This system uses a dynamic
technique to identify patterns in steering behaviour over time. To test its effectiveness, they conducted a 15-
hour real-world driving experiment, categorizing fatigue into three levels. Their model achieved an impressive
88.02% accuracy in identifying fatigue, making it highly valuable for engineering applications aimed at
improving road safety.[2]

According to Mr. Phil Hanley's 2019 publication, "Bus Driver Fatigue and Stress Issues Study,” This research
was conducted using a “regulation neutral” approach, meaning it does not propose any changes to existing laws
or suggest new regulations for the motorcoach industry. However, organizations like FHMC and OMC may find
the study useful when making decisions. Human error is a factor in at least 85% of all crashes, and driver fatigue
has been a major cause of several fatal motorcoach accidents, according to the National Transportation Safety
Board (NTSB). [3]

Thobias Sando inspected the security impacts of current administrator hours of obligation legislative issues
within the state of Florida in his 2018 work, "Potential causes of driver weakness: study on travel transport 2
administrators in Florida."

The relationship between53 administrator plans and crash interest. Operators with split schedules are more
prone to weariness than those with regular schedules, according to study 55. [4]

In their 2022 paper, The Factors of Fatigue on Intercity Bus Drivers Accident in Indonesia, Rida Zoraida,
Bakhtiar, and Saleh They analyzed the data using a statistical method called one-way ANOVA to check if factors
like the time of day or how long a driver had been working affected workload (WL), fatigue (F), and the need for
recovery (NR). They also used logistic regression to estimate the likelihood of driver fatigue. The study found
that intercity bus drivers experience a moderate workload (2.6 on a 1-5 scale), but their fatigue, need for
recovery, and emotional impact (EI) are moderate to high (3.5). These factors are important in understanding
and preventing fatigue-related accidents. [5]

Mohamed Hadi and colleagues suggested in their 2020 work,"Camera based classification using logistic
regression model," that the investigation is predicated the collected participants in driving simulator tests.
However, to conduct this analysis, a trustworthy and impartial reference for drowsiness is needed. Create
a methodologies that combines multiple sleepiness monitoring techniques for this goal. Methods to create a
trustworthy reference for fatigue create logistic regression classifiers and use the one-vs-one binarization
technique to merge them uses a rigorous and stringent assessment scheme leave-one-drive-out cross-
validation to achieve a worldwide balanced validation accuracy of 727 on a three-class classification issue
awake dubious and drowsy. [6]

According to Vidhu Valsan and Paul P. Mathai's 2021 paper, " Real-time monitoring of driver drowsiness at
night via computer vision,"” Driving at night can be dangerous because fatigue and drowsiness reduce a driver’s
ability to control a vehicle. Drowsy driving is a major cause of traffic accidents and fatalities, making it a critical
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area of research. To detect driver drowsiness in real-time, researchers use computer vision. A facial recognition
system identifies key facial features, such as the eyes and mouth. By analyzing eye opening and mouth
movements, the system can determine if a driver is becoming drowsy, helping to prevent accidents.[7]

The team of M. Omedyeganeh, A. Jawad talab, and S. Shirmohummadi suggested in their 2019 study, "Smart
driver fatigue detection through the combination of yawning and eye closure monitoring,” Driver fatigue is a
major cause of traffic accidents. This research introduces an intelligent and reliable method to detect
drowsiness by monitoring yawning and eye closure. A camera inside the vehicle records the driver’s face, and
computer vision algorithms track facial movements in real time. By analyzing these signs of fatigue, the system
can help prevent accidents caused by drowsy driving.

A alert notification is issued to the driver when indicators of fatigue are detected as part of the drivers state
monitoring system experimental findings validate the feasibility of this concept during the transition from
being awake to falling asleep the driver loses control over the vehicle and reaction times significantly slow
down drowsiness is a leading factor in vehicular accidents contributing to 12 of crashes and 10 of near-miss
incidents it raises the likelihood of an accident or near-miss by four times and is associated with 22 to 24 of such
occurrences. [8]

According to the 2019 study "Safe Lane Monitor," Team Yashika Katyal. Road accidents have increased in
frequency in the modern world. They endanger the lives of travelers in addition to causing property damage.
Drunk driving, reckless driving, inexperience, jumping signals, and ignoring sign boards are some of the factors
that might contribute to traffic incidents.

Road accidents are a serious problem that has to be addressed, hence the focus of this paper will be on
preventing them by focusing mostly on lane discipline and drunk driving or tiredness. The driver's weariness and
lane discipline are the primary focus. The algorithm initially splits the footage into frames from the camera
mounted on the vehicle. Each frame is now captured and subjected to the Hough Transform for line detection.[9]

In the study from 2024, "Portable prevention and monitoring of driver’s drowsiness focuses to eyelid
movement using internet of things, “The number of car accidents in the Philippines has been rising annually,
Menchie Miranda and her colleagues suggested adding a sleepiness prevention device. Some modern safety
methods used to enhance driver awareness include the use of conventional rumble strips on roadways, GPS
installation, speed limiters, sensors, and other research that use signal processing embedded in an expensive
car system uses the internet of things to enable the automobile owner to monitor the driver's level of
drowsiness while at work.The eyelid movement that was not previously discussed in the previous study is the
main topic of this investigation. [10]

III. PROPOSED SYSTEM

In our driver tiredness discovery framework, a camera- based framework has been proposed to persistently
watch driver’s confront distinguish signs of weakness in real-time. It works by observing the eye
developments of the driver. Brief diagram of how this framework works based on the engineering from
the picture above.

1. Live Camera Input

The to begin with step taken by the framework is to capture live video nourish from the camera, either
coordinates in the vehicle or given by the client. A 4th camera is planted where it can see the driver head
on. The essential input to the tiredness discovery framework is the video bolster of the driver which is
transferred and prepared here..

2. Image Preprocessing

The live video stream is captured and the framework preprocesses the input pictures by changing
grayscale. This change decreases information complexity whereas extricating significant highlights of the
information counting the eyes which are difficult for the laziness discovery. Changing over to dark scale
makes a difference to keep as it were significant points of interest related with the facial expressions of
the driver for ensuing investigation (decreasing the superfluous inform ation).
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3. Feature Extraction

Once the system processes the image, it extracts significant facial features from it, mostly the eyes of the driver.
The extracted features that are fed into the model helps in identifying whether the eyes are closed or open
across multiple frames. This is crucial for identifying when eyes have been closed for an extended duration,
serving as a general indicator of drowsiness.

4. Haar Cascade Algorithm for Drowsiness Detection

Haar Cascade algorithm is used to analyze the extracted features. This algorithm is highly accuracy in real time
face and eye detection therefore it compares the live input data to a pre-trained model that contains images of
drowsy and awake drivers.

Haar Cascade algorithm is the real time facial features like eye closure patterns trained through datasets. It
tracks certain indicative behaviors of drowsiness, like how long the eyes are closed.

input as camera

l

face detect
Mouth detect Eyes Detect
Mouth openness Eyes openness
estimation estimation

h A

Classification CNN and Haarcascade
Algaorithm

Y

Driver drowsiness detect

Fig 1: Process Flow of Proposed System
5. Drowsiness Detection and Alert System
The system assesses the driver's condition using real-time data: If it detects the driver’s eyes closing, it
categorizes the driver as drowsy. Additionally, if the driver keeps their eyes closed for a prolonged duration, the
system identifies them as extremely fatigued On drowsiness, the system immediately activates an alert visual or
auditory in which a message is relayed to the driver, urging them to take measures such as resting or
pulling over.
6. Display Output to User
The final result is presented to the driver via a user-friendly interface. Upon detecting drowsiness, the system
communicates with the driver through a visual or auditory alert, providing real-time feedback and enhancing
safety. The system continuously informs the driver of their current state, helping to prevent accidents caused by
fatigue.

IV.  RESULT

The Eyes and Face movement detection enhanced the better results in drowsiness detection. The post-survey
revealed high satisfaction among system users. The eye detection and the drowsiness detection systems engage
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with a diverse array of test subjects, with results indicating an overall accuracy that is 95% and more for regular
eyes or people wearing eyeglasses. The system is still effective for people with small or squinty eyes, though
slightly less effective than in the general population.

e g3l (5 &
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Fig 3: Simulation Result

The accuracy of the drowsiness detection was maintained across all test subjects with minimal false negatives
or missing drowsiness detection when it should occur. Following the selection and integration of features, the
classifier demonstrated strong effectiveness in differentiating among the three states: awake, questionable, and
drowsy.The global balanced validation accuracy attained at 72.7% emphasises the capability of the model in
dealing with the multi-class classification task. The confusion matrix also justifies the reliability of the classifier,
which shows it is particularly accurate at predicting the "drowsy" state at 88% while maintaining a decent level
of performance for both the "questionable" and "awake" classes.

V.  CONCLUSION

Recent advances in drowsiness detection systems involve different approaches, such as the use of Hough
Transform to locate lanes, monitoring eyelid movements, and the application of fuzzy logic to interpret facial
and eye gestures. These detection systems exhibit great potential for real-time driver monitoring. Several
significant aspects characterize these systems-high accuracy, some reaching as high as 95% when there is
detection of drowsiness in the driving individual, with tolerable performance under conditions such as lowered
brightness and when the driver is wearing eyeglasses. Praise has been received from clients regarding these
systems because they can help reduce accidents, especially for long-distance driving, night driving, and drivers
who are impaired. More work could be made in the future to detect other driving violations, and the system will
be safer and more effective overall.

However, challenges remain due. Drowsiness varies, or shows different symptoms from person to person
depending on, for example, age, gender, or physical health. Identifying a set of features or parameters for the
robust detection of drowsiness that are applicable in different situations is a problem. Another Challenge is
Implementing data based on real time system analysis like cameras creates problem in accuracy and speed.
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VI. FUTURESTUDY

The current study introduced a driver drowsiness detection Using Facial and eyelid movements but beyond it,
such as distracted driving or people texting on their phones or speeding. Further research could also
investigate how differentapproaches and driving environment can be studied with different features.
Additionally, Better Environmental Adaptiveness: Enhancement of system performance in different light
conditions (bright sunlight or low light) and weather conditions (fog, rain) may improve detection reliability in
a variety of environments.

Real-time feedback and alerts: In the future, real-time feedback will perhaps be part of systems that alert the
driver and self-adjust settings such as seat position or cabin lighting to minimize drowsiness

Testing with Various Driver Groups: Testing over a wide range of ages, conditions, and demographics can make
the system more robust for a broader population of drivers.
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