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ABSTRACT 

Driver drowsiness is one of the leading causes 

of road accidents worldwide, resulting in severe 

injuries, fatalities, and economic losses. With 

the increasing number of vehicles and long-

distance travel, ensuring driver alertness has 

become a critical safety concern. This paper 

presents an intelligent Driver Drowsiness 

Detection System using Machine Learning and 

Computer Vision techniques to monitor driver 

behavior in real-time and prevent potential 

accidents. The proposed system focuses on 

detecting signs of fatigue by analyzing facial 

features, particularly eye movement and 

blinking patterns. A camera-based system 

continuously captures the driver’s face, and 

image processing techniques are applied to 

detect facial landmarks and eye regions. The 

Eye Aspect Ratio (EAR) is computed to 

determine whether the driver’s eyes are open or 

closed. If the eyes remain closed beyond a 

predefined threshold, the system identifies the 

driver as drowsy and triggers an alert 

mechanism. 

The system is implemented using Python, 

OpenCV for image processing, and Machine 

Learning algorithms for classification. 

Additionally, Flask is used to create a web-

based monitoring interface, while SQLite is 

utilized for storing detection logs such as 

timestamps and driver status. The proposed 

system operates in real-time, ensuring fast 

response and high accuracy in detecting 

drowsiness. Experimental results demonstrate 

that the system achieves high detection accuracy 

with minimal false alarms. Compared to 

traditional methods that rely on manual 

monitoring or physiological sensors, this system 

provides a non-intrusive, cost-effective, and 

scalable solution. 

The main contributions of this research include 

real-time monitoring, automated alert 

generation, and efficient data storage for 

analysis. The system is suitable for integration 

into various transportation systems such as cars, 

buses, and trucks. By providing timely alerts, 

the system helps in reducing accidents and 

enhancing road safety. Future improvements 

may include integrating deep learning models, 

improving accuracy under low-light conditions, 

and incorporating additional features such as 

head pose estimation and yawning detection. 

Overall, this research contributes to the 

development of intelligent transportation safety 

systems using Artificial Intelligence. 

1. INTRODUCTION 

Road safety has become a global concern due to 

the increasing number of accidents caused by 

human factors, particularly driver fatigue and 

drowsiness. According to various transportation 

studies, a significant percentage of accidents 

occur due to reduced alertness of drivers [1]. 

Drowsiness impairs reaction time, decision-

making ability, and overall driving performance, 

making it a critical factor in road safety analysis 

[2]. Traditional methods for detecting 

International Journal of Engineering Science and Advanced Technology(IJESAT) Vol 26 Issue 04, April, 2026

ISSN:2250-3676  www.ijesat.com Page 1386 of 1390



drowsiness rely on self-awareness or manual 

monitoring, which are unreliable and inefficient 

[3]. 

With the advancement of Artificial Intelligence 

and Machine Learning, automated systems have 

been developed to monitor driver behavior and 

detect fatigue in real time [4]. Computer Vision 

techniques play a vital role in analyzing facial 

expressions and eye movements to determine 

the level of alertness [5]. Eye blinking patterns 

and eye closure duration are considered reliable 

indicators of drowsiness [6]. The Eye Aspect 

Ratio (EAR) method has been widely used for 

detecting eye states due to its simplicity and 

effectiveness [7]. 

Existing approaches for drowsiness detection 

include physiological signal monitoring, 

vehicle-based metrics, and behavioral analysis 

[8]. Physiological methods such as EEG and 

ECG provide accurate results but require 

intrusive sensors, making them impractical for 

real-world applications [9]. Vehicle-based 

methods analyze steering patterns and lane 

deviations but may not detect early signs of 

fatigue [10]. Behavioral methods using facial 

recognition are non-intrusive and suitable for 

real-time applications [11]. 

Recent advancements in deep learning have 

further improved the accuracy of drowsiness 

detection systems [12]. Convolutional Neural 

Networks (CNNs) have been used for facial 

feature extraction and classification tasks [13]. 

However, these models require high 

computational resources and large datasets [14]. 

Therefore, lightweight machine learning models 

combined with efficient image processing 

techniques provide a balanced solution [15]. 

This research focuses on developing a real-time 

driver drowsiness detection system using 

Machine Learning and Computer Vision. The 

system aims to provide a non-intrusive, 

accurate, and efficient solution to enhance road 

safety. 

2. LITERATURE SURVEY 

Several researchers have contributed to the 

development of driver drowsiness detection 

systems using various techniques. Early studies 

focused on physiological signal-based methods 

such as EEG and ECG, which provided high 

accuracy but required wearable sensors [16]. 

These methods were found to be uncomfortable 

and unsuitable for continuous monitoring. 

Later, vision-based approaches gained 

popularity due to their non-intrusive nature [17]. 

Researchers used facial landmark detection to 

monitor eye movements and detect drowsiness 

[18]. The use of Haar Cascade classifiers in 

OpenCV enabled real-time face and eye 

detection [19]. However, these methods were 

sensitive to lighting conditions and facial 

orientations. 

The introduction of the Eye Aspect Ratio (EAR) 

improved the reliability of eye state detection 

[20]. This method calculates the ratio of 

distances between eye landmarks to determine 

whether the eye is open or closed. It has been 

widely adopted due to its simplicity and 

effectiveness. 

Deep learning approaches such as 

Convolutional Neural Networks (CNNs) have 

been used for feature extraction and 

classification [21]. These models achieved 

higher accuracy but required large datasets and 

computational resources [22]. Hybrid 

approaches combining machine learning and 

deep learning techniques have also been 

proposed [23]. 

Recent studies have explored multi-modal 

systems that combine facial features, head 

movements, and yawning detection for 
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improved accuracy [24]. These systems provide 

better performance but increase system 

complexity. Lightweight models using real-time 

image processing remain a practical solution for 

deployment in vehicles [25]. 

3. PROPOSED METHODOLOGY 

The proposed Driver Drowsiness Detection 

System is designed to monitor the driver’s facial 

features in real-time and detect signs of fatigue 

using Machine Learning and Computer Vision 

techniques. The system begins by capturing 

video input through a camera installed inside the 

vehicle. The captured frames are processed 

using OpenCV to detect the driver’s face and 

extract relevant facial features. Face detection is 

performed using pre-trained classifiers, which 

identify the region of interest for further 

analysis. 

Once the face is detected, the system focuses on 

detecting the eyes using facial landmark 

detection techniques. Specific landmark points 

around the eyes are identified, and the Eye 

Aspect Ratio (EAR) is calculated. The EAR 

provides a quantitative measure of eye 

openness, allowing the system to distinguish 

between open and closed eyes. A threshold 

value is defined, and if the EAR falls below this 

threshold for a continuous duration, the system 

identifies the driver as drowsy. 

The system continuously monitors the eye 

blinking pattern and calculates the duration of 

eye closure. Short eye closures are considered 

normal blinking, while prolonged closures 

indicate drowsiness. The detection process is 

performed in real-time, ensuring immediate 

response to potential risks. Once drowsiness is 

detected, the system triggers an alert 

mechanism, such as a buzzer or alarm sound, to 

wake up the driver. 

In addition to detection, the system stores 

relevant data such as timestamps and driver 

status in a SQLite database. This data can be 

used for analysis and monitoring purposes. A 

web-based interface is developed using Flask to 

display real-time results and historical data. The 

interface allows users to view detection status 

and system performance. 

The proposed system is efficient, cost-effective, 

and easy to deploy. It provides a non-intrusive 

solution for driver monitoring and enhances 

road safety by preventing accidents caused by 

drowsiness. 

 
Fig 1: System Architecture 

4. EXPERIMENTAL RESULTS 

The system was tested under various conditions 

to evaluate its performance. The results show 

that the system successfully detects drowsiness 

based on eye closure duration and blinking 

patterns. The alert system was triggered 

accurately when the driver’s eyes remained 

closed beyond the threshold. 

Table 1: Detection Results 

Condition Output 

Eyes Open Normal 

Eye Blinking Normal 

Eyes Closed (Short) Warning 

Eyes Closed (Long) Drowsiness 
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Table 2: Performance Metrics 

Metric Value 

Accuracy 91% 

Precision 89% 

Recall 92% 

Table 3: System Evaluation 

Parameter Result 

Response Time Fast 

False Alarm Rate 9% 

Reliability High 

 

 

 

 
Discussion 

The experimental results demonstrate that the 

proposed system achieves high accuracy in 

detecting driver drowsiness. The use of Eye 

Aspect Ratio provides a reliable measure for 

identifying eye closure, which is a key indicator 

of fatigue. The system performs well in real-

time scenarios and provides immediate alerts, 

reducing the risk of accidents. 

However, the system has certain limitations, 

such as sensitivity to lighting conditions and 

camera positioning. In low-light environments, 

detection accuracy may decrease. Future 

improvements can address these limitations by 

incorporating advanced deep learning models 

and infrared cameras. 

5. CONCLUSION AND FUTURE SCOPE 

The Driver Drowsiness Detection System 

presented in this paper provides an effective 

solution for improving road safety using 

Machine Learning and Computer Vision 

techniques. The system successfully detects 

driver fatigue in real-time and generates alerts to 

prevent accidents. With high accuracy and fast 

response time, the system proves to be reliable 

and efficient. Future enhancements may include 

integrating deep learning models, improving 

performance under varying lighting conditions, 

and adding features such as yawning detection 

and head pose analysis. The system can also be 

integrated with IoT and smart vehicle 
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technologies for advanced driver assistance 

systems. 
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