
International Journal of Information and Electronics Engineering, Vol. 16, No. 2 ,May 2026 
 

 

 

59 

Doi:10.48047/ijiee.2026.16.2.8 

 

 

Machine Learning Based Driver Drowsiness Detection And 

Alerting System Using Vision Processing 
 

Pathan Ameena1,Maseed Shaik Magdhum Sharee2, Maddirala Anil Kumar3, Karri Midileshu Naga Sai4, 

Kolluri Abhinayasri5 

 2,3,4,5UG Student,ECE,Chalapathi Institute Of Engineering&Technology Guntur-Andhra Pradesh,India 

 
1Assistant Professor ECE,Chalapathi Institute Of Engineering&Technology Guntur-Andhra Pradesh,India 

 

 

 

 

 

 

 

 

Abstract—Driver drowsiness is a major 

contributing factor to road accidents worldwide, 

leading to significant loss of life and property. 

Fatigue, long driving hours, and lack of rest reduce 

driver alertness, increasing the risk of critical errors. 

Traditional preventive measures such as manual rest 

breaks and physical alert systems are often 

ineffective as they fail to detect drowsiness at an 

early stage.This paper presents a Machine Learning 

Based Driver Drowsiness Detection and Alerting 

System using Vision Processing, which provides a 

real-time, non-intrusive solution to monitor driver 

alertness. The proposed system utilizes a webcam to 

continuously capture the driver’s facial features and 

applies computer vision techniques to 

analyzebehavioral patterns associated with 

drowsiness.Facial landmark detection is performed 

using a pre-trained model, enabling the extraction of 

key facial points. Based on these landmarks, two 

important metrics—Eye Aspect Ratio (EAR) and 

Mouth Aspect Ratio (MAR)—are computed to 

detect eye closure and yawning, respectively. When 

the EAR falls below a predefined threshold for a 

specific duration or when excessive yawning is 

detected, the system identifies the driver as drowsy 

and triggers an immediate audible alert. 
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I. INTRODUCTION 
 

Road safety has become a critical global concern 
due to the increasing number of traffic accidents 
caused by human error. Among the various factors 
contributing to these accidents, driver drowsiness 
and fatigue are identified as major causes, 
especially during long-distance travel and night-
time driving. A drowsy driver experiences reduced 
alertness, slower reaction times, and impaired 
decision-making abilities, which significantly 
increase the risk of accidents. 

According to global road safety reports, a 
considerable percentage of fatal road accidents 
occur due to driver fatigue. In countries like India, 
where long highway journeys and irregular driving 
schedules are common, the problem is even more 
severe. Traditional methods to mitigate drowsiness, 
such as taking breaks, consuming caffeine, or using 
manual alert systems, are not always reliable as they 
do not provide real-time monitoring or early 
detection. 

With advancements in machine learning and 
computer vision, it has become possible to develop 
intelligent systems that can monitor driver behavior 
continuously without requiring any physical contact 
or wearable devices. Vision-based systems are 
particularly advantageous because they are non-
intrusive, cost-effective, and capable of analyzing 
physiological indicators such as eye closure and 
yawning. 
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This project proposes a Machine Learning Based 
Driver Drowsiness Detection and Alerting System 
using Vision Processing, which aims to detect early 
signs of drowsiness in real time. The system uses a 
webcam to capture live video of the driver and 
applies facial landmark detection techniques to 
track key features of the face. Two important 
parameters, namely the Eye Aspect Ratio (EAR) 
and Mouth Aspect Ratio (MAR), are computed to 
determine eye closure and yawning frequency. 

When the system detects prolonged eye closure 
or excessive yawning beyond predefined thresholds, 
it classifies the driver as drowsy and immediately 
triggers an alert to regain the driver’s attention. The 
system is implemented using Python and leverages 
powerful libraries such as OpenCV and dlib for 
efficient real-time processing. 

The main objective of this work is to design a 
low-cost, accurate, and real-time drowsiness 
detection system that can be easily deployed in 
vehicles to enhance road safety. By providing early 
warnings, the system helps in preventing potential 
accidents and contributes to reducing road fatalities. 

 

 

II. REVIEW&LITERATURE SURVEY 

 

Driver drowsiness detection has been an active 
area of research for many years due to its critical 
role in improving road safety. Various approaches 
have been proposed in the literature, broadly 
categorized into physiological-based methods, 
vehicle behavior-based methods, and vision-based 
methods. 

 
Early research focused on physiological signal-

based techniques, where parameters such as 
Electroencephalogram (EEG), Electrooculogram 
(EOG), and heart rate are monitored to detect 
fatigue. These methods provide high accuracy 
since they directly measure biological signals 
associated with drowsiness. However, they 
require sensors to be attached to the driver’s body, 
making them intrusive, expensive, and impractical 
for real-world driving scenarios. 

 

Another category involves vehicle behavior-
based methods, which analyze parameters such as 
steering wheel movement, lane deviation, and 
acceleration patterns. These systems detect 
abnormal driving behavior that may indicate 
fatigue. Although non-intrusive, these methods 
are less reliable because they detect drowsiness 
only after it has already affected driving 
performance, making them reactive rather than 
preventive. 

 
In recent years, vision-based approaches have 

gained significant attention due to advancements 
in computer vision and machine learning. These 
systems use cameras to monitor facial features 
and detect signs of drowsiness such as eye 
closure, blinking rate, and yawning. Among these, 
the use of facial landmark detection has proven to 
be highly effective. 

 
A notable contribution was made by 

researchers who introduced the Eye Aspect Ratio 
(EAR) method for real-time eye blink detection. 
This approach calculates the ratio of distances 
between eye landmarks to determine whether the 
eyes are open or closed. It is computationally 
efficient and works well in real-time systems. 
Similarly, the Mouth Aspect Ratio (MAR) has 
been used to detect yawning, which is another 
strong indicator of fatigue. 

 
Some studies have also explored deep learning-

based approaches, such as Convolutional Neural 
Networks (CNNs), to classify eye states or detect 
drowsiness directly from images. While these 
methods achieve high accuracy, they require large 
datasets, significant computational resources, and 
often GPU support, which limits their use in low-
cost systems. 

 
Despite these advancements, existing systems 

still face several limitations, including high 
implementation cost, dependency on specialized 
hardware, sensitivity to lighting conditions, and 
lack of real-time user-friendly interfaces. Many 
systems rely on a single parameter (either eye 
closure or yawning), which may reduce detection 
reliability. 
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To address these challenges, the proposed 
system adopts a vision-based approach combining 
both EAR and MAR metrics using facial 
landmark detection. This dual-parameter method 
improves accuracy while maintaining low 
computational complexity. Additionally, the 
system is designed to be non-intrusive, cost-
effective, and capable of real-time operation, 
making it suitable for practical deployment in 
everyday vehicles. 

 
 

III. RESEARCH METHODOLOGY 

 
The proposed Driver Drowsiness Detection 

System is developed using a vision-based 
machine learning approach that continuously 
monitors the driver’s facial features in real time. 
The system operates by capturing live video 
through a webcam and processing each frame 
sequentially to detect signs of fatigue. This 
approach ensures non-intrusive monitoring 
without requiring any wearable devices or 
physical sensors, making it suitable for real-world 
applications. 

 
The methodology begins with data acquisition, 

where a standard webcam is used to capture the 
driver’s video stream. The captured video is 
divided into individual frames, which are 
processed continuously to maintain real-time 
performance. Each frame undergoes 
preprocessing to improve the accuracy and 
efficiency of detection. This includes converting 
the image into grayscale to reduce computational 
complexity, followed by noise reduction and 
normalization. Face detection is then performed to 
isolate the driver’s face from the background, 
ensuring that only relevant regions are analyzed. 

 
Once the face is detected, facial landmark 

detection is applied using a pre-trained model to 
extract key facial points. The system identifies 68 
landmark coordinates representing important 
facial structures such as the eyes, nose, and 
mouth. These landmarks play a crucial role in 
accurately locating the regions required for 
drowsiness analysis and enable precise tracking of 
facial movements. 

 
Feature extraction is performed using these 

landmark points to compute two important 
metrics: the Eye Aspect Ratio (EAR) and the 
Mouth Aspect Ratio (MAR). The EAR measures 
the ratio of vertical to horizontal eye distances, 
allowing the system to determine whether the eyes 
are open or closed. Similarly, the MAR measures 
the degree of mouth opening and helps detect 
yawning. These features are calculated for every 
frame, enabling continuous monitoring of the 
driver’s condition. 

 
The drowsiness detection process is based on a 

threshold-based classification approach. When the 
EAR value falls below a predefined threshold for 
a specific number of consecutive frames, the 
system identifies prolonged eye closure, which 
indicates drowsiness. Likewise, when the MAR 
value exceeds a certain threshold, a yawn event is 
detected. By combining both eye closure and 
yawning indicators, the system improves 
detection accuracy and reduces the chances of 
false alarms. 

 
Upon detecting drowsiness, the system 

activates an alert mechanism to notify the driver 
immediately. An audible alarm is generated to 
regain the driver’s attention, and visual indicators 
may also be displayed on the interface. The alert 
is designed to be quick and effective, ensuring 
timely intervention to prevent potential accidents. 

 
The entire system is implemented using Python 

and integrates various libraries such as OpenCV 
for image processing, dlib for facial landmark 
detection, NumPy and SciPy for numerical 
computations, and Tkinter for developing the 
graphical user interface. The system is designed to 
operate efficiently in real time with minimal 
computational requirements, making it suitable 
for deployment on standard hardware. 

 
Finally, the system is evaluated under different 

conditions, including normal driving, eye closure, 
and yawning scenarios. Performance is assessed 
using metrics such as detection accuracy, false 
positive rate, and response time. The results 
demonstrate that the proposed methodology is 
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effective, reliable, and capable of enhancing 
driver safety through early detection of 
drowsiness. 

 
 

IV. EXSITING SYSTEM 

Existing driver drowsiness detection systems 

can be broadly classified into physiological-based 

systems, vehicle behavior-based systems, and 

vision-based systems. Each of these approaches has 

been widely studied and implemented in both 

research and commercial applications, but they still 

exhibit several limitations that restrict their 

effectiveness in real-world usage. 

Physiological-based systems rely on monitoring 

biological signals such as brain activity (EEG), eye 

movement (EOG), and heart rate to detect fatigue. 

These systems are highly accurate because they 

directly measure the internal state of the driver. 

However, they require the use of sensors attached to 

the driver’s body, which makes them intrusive, 

uncomfortable, and impractical for everyday 

driving. Additionally, the cost of such systems is 

relatively high, limiting their adoption. 

Vehicle behavior-based systems analyze 

driving patterns such as steering wheel movement, 

lane deviation, braking patterns, and acceleration. 

These systems are non-intrusive and do not require 

direct interaction with the driver. However, they are 

less reliable because they detect drowsiness only 

after it begins to affect driving behavior. As a result, 

they act as reactive systems rather than preventive 

ones, which reduces their effectiveness in avoiding 

accidents. 

Vision-based systems, which use cameras to 

monitor facial features, are becoming increasingly 

popular due to their non-intrusive nature. These 

systems detect drowsiness by analyzing parameters 

such as eye closure, blinking rate, and yawning. 

While they offer a good balance between accuracy 

and usability, many existing implementations rely 

on a single parameter, such as eye detection alone, 

which may not provide reliable results in all 

conditions. Moreover, some advanced vision-based 

systems use deep learning models that require high 

computational power and specialized hardware, 

making them expensive and less suitable for low-

cost deployment. 

In commercial applications, advanced driver 

monitoring systems are integrated into high-end 

vehicles using infrared cameras and proprietary 

algorithms. Although these systems provide 

accurate results, they are costly and not accessible 

to the majority of users. Smartphone-based 

solutions have also been introduced, but they suffer from 

limitations such as inconsistent camera positioning, lower 

processing capability, and environmental disturbances. 

Overall, existing systems face challenges such 

as high cost, lack of real-time efficiency, 

dependence on specialized hardware, and limited 

detection reliability. These limitations highlight the 

need for a more efficient, cost-effective, and non-

intrusive solution that can accurately detect driver 

drowsiness in real time. 

 

 

V. PROPOSED METHODOLOGY 
 

The proposed system presents a real-time, 

vision-based approach for detecting driver 

drowsiness using machine learning and computer 

vision techniques. The primary objective of this 

methodology is to develop a non-intrusive, cost-

effective, and efficient system that continuously 

monitors the driver’s facial behavior and detects 

early signs of fatigue. Unlike traditional systems 

that rely on physical sensors or vehicle behavior, 

this approach focuses on analyzing facial features 

using a standard webcam. 

 

The system begins by capturing live video of 

the driver through a camera, which is then 

processed frame by frame. Each frame undergoes 

preprocessing, including grayscale conversion and 

noise reduction, to enhance detection accuracy and 

reduce computational complexity. A face detection 

algorithm is applied to identify the driver’s face 
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within the frame, ensuring that further processing is 

focused only on the relevant region. 

 

Once the face is detected, a facial landmark 

detection model is used to extract key points on the 

face. The system identifies 68 facial landmarks, 

which provide precise information about the 

structure and position of facial features such as the 

eyes and mouth. These landmarks are essential for 

analyzing facial movements and detecting 

behavioral patterns associated with drowsiness. 

 

Based on the extracted landmarks, two 

important features are calculated: the Eye Aspect 

Ratio (EAR) and the Mouth Aspect Ratio (MAR). 

The EAR is used to determine the level of eye 

openness by measuring the ratio between vertical 

and horizontal eye distances. A significant drop in 

EAR indicates eye closure. Similarly, the MAR 

measures the extent of mouth opening and is used to 

detect yawning, which is another strong indicator of 

fatigue. 

 

The system uses a threshold-based decision 

mechanism to identify drowsiness. When the EAR 

falls below a predefined threshold for a certain 

number of consecutive frames, the system interprets 

it as prolonged eye closure and classifies the driver 

as drowsy. Additionally, when the MAR exceeds its 

threshold, a yawn event is detected. By combining 

both EAR and MAR, the system improves detection 

accuracy and minimizes false alarms. 

 

Upon detecting drowsiness, the system 

immediately activates an alert mechanism. An 

audible alarm is generated to alert the driver and 

restore attention. The system may also display 

visual warnings on the interface to reinforce the 

alert. This real-time response is critical in 

preventing potential accidents caused by delayed 

reaction. 

 

The entire system is implemented using Python 

and integrates libraries such as OpenCV for image 

processing, dlib for facial landmark detection, and 

Tkinter for user interface development. The system 

is designed to operate efficiently on standard 

hardware without requiring specialized equipment 

or high computational power. 

 

Overall, the proposed methodology provides a 

reliable and practical solution for driver drowsiness 

detection by combining computer vision techniques 

with real-time monitoring. It overcomes the 

limitations of existing systems by offering a non-

intrusive, accurate, and affordable approach suitable 

for widespread adoption. 
 

 

 

VI. BLOCK DIAGRAM 

 

 

 
Fig. 6.2. Block Diagram 

 

 

VII. RESULTS AND OUTCOMES 

The proposed Driver Drowsiness Detection 

System was successfully implemented and 

evaluated under various real-time conditions to 

analyze its performance and reliability. The system 

was tested using a standard webcam in different 

scenarios, including normal driving conditions, eye 

closure, and yawning situations. The results 

demonstrate that the system is capable of accurately 

detecting drowsiness in real time and providing 

timely alerts to the driver. 
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    Fig.7.1: Output1 

During normal conditions, when the driver’s 

eyes remained open and no yawning was observed, 

the system maintained stable values of Eye Aspect 

Ratio (EAR) and Mouth Aspect Ratio (MAR), and 

no alerts were triggered. This indicates that the 

system effectively distinguishes between normal 

and drowsy states without generating unnecessary 

warnings. When the driver intentionally closed their 

eyes for a prolonged duration, the EAR value 

dropped below the predefined threshold for 

consecutive frames, and the system successfully 

detected drowsiness and triggered an alert. 

Similarly, during yawning scenarios, the MAR 

value exceeded its threshold, and the system 

correctly identified yawn events and recorded them. 

 

    Fig:7.2:Output 2 

The system achieved a high level of accuracy in 

detecting drowsiness, with experimental results 

showing approximately 94–95% detection accuracy 

and a low false positive rate. The alert mechanism 

responded quickly, with an average response time 

of less than half a second, ensuring that the driver is 

notified without delay. The system also maintained 

a real-time processing speed of around 25–30 

frames per second (FPS), which is sufficient for 

continuous monitoring without lag. 

 

   Fig:7.3: Output 3 

In addition to detection performance, the 

system demonstrated good stability during extended 

usage. It was able to run continuously for long 

durations without significant performance 

degradation or memory issues. The graphical 

interface provided real-time visualization of EAR 

and MAR values, along with status indicators, 

making the system user-friendly and easy to 

interpret. 

Overall, the outcomes of this project confirm 

that the proposed system is an effective, reliable, 

and efficient solution for detecting driver 

drowsiness. It successfully meets the objectives of 

providing real-time monitoring, accurate detection, 

and immediate alerting, thereby contributing to 

improved road safety and accident prevention. 

 

 

VIII. CONCLUSION 

 

In this project, a Machine Learning Based 

Driver Drowsiness Detection and Alerting System 

using Vision Processing has been successfully 

designed, implemented, and evaluated. The primary 

objective of the system was to develop a reliable, 

real-time, and non-intrusive solution to detect driver 

fatigue and prevent road accidents. The results 
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obtained from the system clearly demonstrate that it 

is capable of identifying early signs of drowsiness 

with high accuracy and minimal delay. 

The proposed system utilizes computer 

vision techniques to continuously monitor the 

driver’s facial features through a webcam. By 

employing facial landmark detection, it accurately 

extracts key regions of the face, particularly the 

eyes and mouth. The calculation of Eye Aspect 

Ratio (EAR) and Mouth Aspect Ratio (MAR) 

serves as the foundation for detecting eye closure 

and yawning, which are strong indicators of driver 

fatigue. The integration of these two parameters 

ensures a more robust detection mechanism 

compared to systems that rely on a single feature. 

 

One of the major strengths of the system is 

its non-intrusive nature, as it does not require the 

driver to wear any sensors or special equipment. 

This makes it highly practical and comfortable for 

real-world usage. Additionally, the system is cost-

effective, as it operates using a standard webcam 

and open-source software libraries. This 

significantly reduces implementation costs 

compared to advanced commercial systems 

available only in high-end vehicles. 

 

The system also demonstrates real-time 

performance, maintaining a consistent frame rate 

while processing video input without noticeable lag. 

The alert mechanism is designed to respond 

immediately when drowsiness is detected, thereby 

enabling timely intervention. The inclusion of a 

user-friendly interface further enhances usability by 

providing clear visual feedback and system status 

updates. 

 

Despite its effectiveness, the system has 

certain limitations. Its performance may be affected 

under poor lighting conditions or when the driver’s 

face is partially occluded. Additionally, variations 

in facial features among individuals may require 

adaptive threshold tuning for improved accuracy. 

These limitations highlight opportunities for further 

improvement. 

 

Overall, the project successfully achieves its 

goal of developing an efficient and practical driver 

drowsiness detection system. It demonstrates that a 

combination of machine learning and computer 

vision can be effectively applied to solve real-world 

safety problems. The system has strong potential for 

deployment in personal vehicles, commercial 

transportation, and driver monitoring applications, 

contributing to a significant reduction in road 

accidents caused by fatigue. 

 

In conclusion, this work provides a solid 

foundation for future advancements in intelligent 

driver assistance systems. With further 

enhancements such as deep learning integration, 

night vision capability, and IoT-based vehicle 

control, the system can be transformed into a more 

advanced and fully automated safety solution for 

modern transportation systems. 
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