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Distracted Driver Monitoring with Computer Vision(Dlib,EAR,MAR) 

Abstract—Driver Drowsiness and Distraction Detection System 

Using Computer Vision and Machine Learning. Road safety is a 

major concern worldwide, and many accidents happen because 

drivers feel sleepy or get distracted while driving. This is 

especially dangerous for people who drive long distances, work 

night shifts, or drive commercial vehicles for many hours at a 

time.To help reduce these accidents, this project introduces a 

real-time system that can detect if a driver is feeling drowsy or is 

not paying attention. It uses a camera (like a webcam) and 

computer vision techniques to monitor the driver’s face without 

needing any physical sensors. The system focuses on signs such 

as how often the driver blinks, how wide their mouth opens 

(yawning), how their head is tilted, and how their eyes look. 

These signs are checked using facial detection methods and 

adaptive techniques that adjust based on lighting and movement. 

The collected information is then passed through a machine 

learning model, which helps the system decide whether the 

driver is alert or getting sleepy. Among different types of 

detection methods—like those that use sensors in the vehicle or 

attach sensors to the driver—this project highlights that using 

facial features is more comfortable, cheaper, and better for real-

time monitoring. Unlike older systems that rely on physical 

sensors like EEG or ECG machines attached to the body, this 

one only needs a camera, making it easier and more comfortable 

to use in real life. The project follows a full development 

process (called the Software Development Life Cycle, or 

SDLC), using the Umbrella Model, which covers all steps from 

planning and designing to testing and maintenance. 

The system is developed in Python, using popular computer 

vision libraries to analyze facial movements. It also includes a 

user-friendly interface that shows alerts when signs of sleepiness 

or distraction are detected. The system works by continuously 

checking each video frame from the camera and raising an alert 

if it spots any warning signs. This project also includes studies 

of other similar technologies and shows that visual behavior 

monitoring—especially with methods like blink detection, 

eye tracking, and head movement detection—is very 

effective. Machine learning algorithms like Support Vector 

Machine are used to improve the detection accuracy. Testing 

and simulations show that this system works well in different 

lighting conditions and even when drivers wear glasses. In 

conclusion, this project offers a smart, low-cost, and easy-to-

use solution to detect when drivers are sleepy or distracted. It 

works in real time and can be used in vehicles, simulators, or 

even as part of bigger traffic safety systems. Its design allows 

for easy updates and future improvements, making it a strong 

tool for improving road safety and reducing accidents. 

 

Keywords— (Driver Drowsiness Detection, Driver 

Fatigue Monitoring, Computer Vision, Visual Behavior 

Analysis, Eye Aspect Ratio (EAR), Yawning Detection, 

Machine Learning, Real-Time Monitoring, Webcam-

Based Detection, Adaptive Thresholding, Facial 

Landmark Detection, Non-Invasive System, Road Safety, 

Driver Distraction, Python Implementation, Support 

Vector Machine (SVM), Blink Rate Monitoring, Head 

Pose Estimation, Intelligent Transportation Systems, 

Accident Prevention). 

1.INTRODUCTION 

In recent years, road accidents caused by sleepy or inattentive 

drivers have increased alarmingly, posing a serious threat to 

road safety across the globe. Many of these accidents lead to 

severe injuries, loss of lives, and property damage. Drivers 

who operate vehicles over long distances, during night hours, 

or for commercial purposes like buses and trucks are 

particularly at risk. Fatigue and loss of focus while driving 
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significantly reduce a driver's ability to make quick decisions, 

react to sudden changes, and maintain safe control of the vehicle. 

To reduce the risks associated with driver fatigue and distraction, 

this project presents a real-time, intelligent driver monitoring 

system that uses Computer Vision and Machine Learning (ML) 

techniques. The goal is to identify early signs of drowsiness or 

lack of attention and provide timely alerts to prevent possible 

accidents.Unlike traditional systems that require attaching 

sensors to the driver's body to collect physiological data like 

EEG, ECG, or heart rate, this project focuses on a non-contact, 

camera-based solution. A regular webcam is used to 

continuously monitor the driver’s face and behavior. The system 

detects fatigue by analyzing key facial features and movements, 

such as: 

Blink rate and Eye Aspect Ratio (EAR) to identify slow or 

frequent blinking, mouth opening patterns to detect yawning 

Head nodding or tilting, which often indicates loss of alertness 

Facial orientation to track if the driver is looking away or losing 

focus. The software uses image-processing tools and machine 

learning algorithms like Haar cascades, Support Vector 

Machines (SVM), and Convolutional Neural Networks (CNNs) 

to process live video feed in real-time. If any behavior suggesting 

sleepiness or distraction is detected, the system generates 

immediate alerts—both visual and audio—to regain the driver’s 

attention or suggest a break. This system is developed in Python 

using popular open-source libraries such as OpenCV for image 

capture and processing, dlib for facial landmark detection, and 

scikit-learn for model training and prediction. The project 

follows a complete Software Development Life Cycle (SDLC) 

approach—from gathering requirements and designing the 

system to developing modules, testing, and deploying the final 

application. 

Apart from enhancing road safety, the proposed system offers 

several additional benefits:It is non-invasive, meaning the driver 

doesn't need to wear or carry any additional equipment. It is cost-

effective, using only basic hardware like a webcam and a 

computer, making it suitable even in low-budget settings. It can 

be easily integrated into existing vehicles or embedded into fleet 

management systems.By combining modern AI technology with 

practical design, this system contributes to the broader vision of 

Advanced Driver Assistance Systems (ADAS) and smart 

mobility solutions. Its successful implementation can help reduce 

road accidents, save lives, and encourage safer driving habits—

especially for those most vulnerable to fatigue-related risks. In 

summary, this project addresses a real-world safety issue by 

offering a smart, affordable, and practical solution that uses the 

power of artificial intelligence to detect and prevent dangerous 

driving behaviors due to fatigue or distraction. 

2. LITERATURE REVIEW  

Over time, the methods used to monitor driver drowsiness have 

shifted from body-contact-based sensors to camera-based, non-

contact techniques. Among these, computer vision combined 

with machine learning has shown great results—it offers 

reliable detection, keeps costs low, and is easy for users. This 

section presents an overview of different research works and 

systems developed to detect drowsiness using such modern 

approaches. 

2.1 Video-Based Drowsy Driver Detection Using Embedded 

Systems (2017) – Smith et al.This system used a Near-

Infrared (NIR) camera and two computing models to 

separately detect eye position and body posture. It worked 

well in both bright and low-light settings. The system reached 

94% accuracy for drivers without glasses and 78% with 

glasses. It also achieved 91% accuracy in posture detection. 

The main strength was its ability to work in different lighting 

conditions and track both eye and body features. However, 

using NIR cameras made the system costlier and less accurate 

when glasses were worn. 

2.2 Eye Movement Tracking with Adaptive Template 

Matching (2018) – Lee and Park. This technique tracked eyes 

using skin tone detection, corner detection, and template 

matching that adjusts to eye movement. It could follow eye 

position in real-time, giving 99.1% accuracy for eye detection 

and 89% overall for detecting drowsiness. It was precise but 

could face problems if the lighting affected skin tone or if the 

driver wore sunglasses. 

2.3 Facial Feature-Based Fatigue Detection (2016) – Chen et 

al.Chen’s method used a camera mounted near the face to 

capture images. It analyzed skin color areas (blobs) and 

followed the pupil using gray-scale matching. The system 

could detect microsleeps—short periods where eyes remain 

closed for more than 5 seconds. When this happened, an alert 

was triggered. This method was simple and non-invasive but 

could sometimes give false alarms due to normal blinking or 

face movements. It also struggled under poor lighting. 

2.4 PerCLOS-Based Drowsiness Detection (2015) – Kumar 

and Singh. This system used the PerCLOS metric, which 

checks how long the eyes stay closed over a set time. It 

combined facial recognition, eye tracking, and machine 

learning to calculate PerCLOS in real-time. The technique is 

well known and widely trusted in research. While it’s reliable, 

its effectiveness drops if the driver wears glasses or in low-

light situations. 

2.5 Drowsiness Detection Using Image Processing in Driving 

Simulators (2019) – Zhang et al.This study used driving 

simulators and processed over 3000 facial images per person. 

It used Viola-Jones face detection, histogram features, and 

neural networks (MLP) to analyze the data. It achieved 93% 

accuracy in identifying sleepy behavior. The method was 

useful for controlled environments like driving schools or labs 

but might not directly apply to real-road situations without 

adjustments. 
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2.6 Eye Blink Detection Using MATLAB Vision Toolbox (2017) 

– Johnson and Roberts. This approach used MATLAB’s vision 

tools to find the eyes and mouth with cascade detectors. It 

calculated the eye aspect ratio to check if eyes were closed and 

looked at mouth shape to find yawns. The system gave alerts 

when it noticed prolonged eye closure or yawning. It was easy to 

use and worked in real time, but sometimes lighting changes or 

fast face movements affected its accuracy. 

2.7 SVM-Based Driver Sleepiness Detection (2020) – Ahmed et 

al. Ahmed’s team used a Support Vector Machine (SVM) to 

detect drowsiness by looking at driving behavior—like steering 

angle, lane changes, and head position. They used data from 

driving simulators to train the model. The system didn’t require 

body sensors or cameras and worked just by analyzing how the 

vehicle was being driven. While it had high accuracy, results 

could vary depending on the road, type of car, or traffic, which 

could affect steering and lane data. As shown, researchers have 

tested different ways to detect if a driver is tired or distracted. 

Early systems used physical sensors, but newer ones rely on 

cameras and AI models that study facial expressions and 

behavior. Each method has its benefits and limits, and combining 

several techniques often gives the best results. These studies 

have shaped the idea behind our proposed system, which uses 

facial detection, adaptive thresholds, and ML classifiers for a 

real-time, cost-effective, and reliable drowsiness detection 

solution. 

 

3.METHODOLOGY 

In this project, we designed and implemented a real-time system 

that detects whether a driver is sleepy or distracted, using 

computer vision and machine learning techniques. The overall 

goal is to help prevent accidents by warning the driver when 

signs of fatigue or inattention are detected. 

3.1 Real-Time Video Acquisition: The system begins by 

capturing live video of the driver’s face using a simple webcam 

mounted inside the vehicle. This camera records the face 

continuously while the driver operates the vehicle. Since it does 

not require the driver to wear any device, it is comfortable and 

non-intrusive. 

3.2 Facial Feature Detection: Once the video is being captured, 

the system uses libraries like OpenCV and dlib to detect facial 

landmarks. These include important points around areas like the 

eyes, lips, and nose. These points help the system study how the 

driver’s face is moving over time. Using these facial points, the 

system calculates the Eye Aspect Ratio (EAR) to check if the 

eyes are closing too often or for too long — a sign of sleepiness. 

Similarly, it uses the Mouth Aspect Ratio (MAR) to see how 

wide the mouth is opening, which helps the system know if the 

driver is yawning. Head movements, such as frequent nodding or 

tilting, are also observed, since these may signal that the driver is 

losing focus. 

3.3 Adaptive Thresholding for Behavior Analysis: The system 

does not use fixed values for everyone. Instead, it uses adaptive 

thresholding, which means it adjusts its sensitivity based on each 

driver’s facial behavior and current lighting. This improves its 

accuracy across different conditions. If the eyes are closed 

beyond a normal blink, or if yawning is detected, or if the 

head is dropping repeatedly, the system marks the driver as 

drowsy or distracted. 

Machine Learning for Detection: The data collected from 

facial features is analyzed using a Support Vector Machine 

(SVM) model. This is a machine learning technique used to 

identify if the driver is in a normal or sleepy state based on the 

input values like eye closure, yawning, and head 

movement.This trained model helps the system make smart 

decisions and reduce false warnings. 

3.5 Alert System for Driver Notification: As soon as the 

system notices that the driver is showing signs of sleepiness or 

is not paying attention, it immediately triggers a warning. This 

warning can be a loud sound, a message on a screen, or a 

signal through connected hardware. The aim is to remind the 

driver to stay alert or take a break if needed. 

3.6 Development Environment and Tools Used:  

The entire system was built using Python, due to its ease of 

use and strong support for AI and image processing. The 

following libraries and tools were used: 

OpenCV for capturing and processing video frames,dlib for 

detecting and tracking facial landmarks, NumPy for numerical 

calculations, andscikit-learn for training and using the 

machine learning model. 

These tools work together to analyze the video in real time 

and detect any signs of tiredness or loss of attention. 

3.7 Advantages of the System: This method provides many 

practical benefits:It does not require any physical sensors or 

wearables. The setup is low-cost, using just a webcam and a 

computer.The system watches the driver’s face live and gives 

quick results without any delay. 

 

It is easy to integrate into vehicles and causes no discomfort to 

the user. This methodology combines real-time video analysis 

with smart machine learning to monitor a driver's alertness 

level. By checking facial features like eye closure, yawning, 

and head position, the system can detect early signs of 

drowsiness. When such behavior is found, it instantly alerts 

the driver, helping to avoid accidents and improve road safety. 

 

4.PROPOSED SYSTEM 

 

The proposed system offers an efficient and affordable 

method for monitoring driver alertness using computer vision 

and machine learning. It aims to identify early signs of 

drowsiness or inattention through real-time analysis of the 

driver’s facial behavior. This system uses a standard webcam 

to observe the driver's face continuously, eliminating the need 

for any physical sensors or complex equipment. 

The facial movements—such as blinking, yawning, and head 

tilting—are tracked and analysed. Specific measurements like 

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

are calculated based on facial landmarks to help detect 

tiredness. If these values suggest drowsy behavior, the system 

immediately alerts the driver to regain attention and avoid 

accidents. This method is non-intrusive, easy to implement, 

and adaptable for use in different types of vehicles, including 

personal cars, buses, and commercial fleets. 
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SYSTEM ARCHITECTURE OVERVIEW 

The system is made up of several important parts that work 

together to detect driver drowsiness efficiently. The major 

components are: 

Webcam (Input Device): Captures real-time video of the driver’s 

face. 

Processing Unit: Analyzes the video feed using machine learning 

and image processing. 

Feature Extraction Module: This part of the system looks at key 

points on the driver’s face—like near the eyes, lips, and nose—

and measures them to check for signs of sleepiness. 

Classification Model: Uses trained algorithms to decide if the 

driver is alert or drowsy. 

Alert Module: If the system finds that the driver is tired or not 

paying attention, this part gives a warning, either with a sound or 

a message on the screen. All these modules are linked in a 

structured flow, enabling the system to function smoothly and in 

real-time. The architecture is designed to be flexible and reliable 

under different lighting conditions and with varying user 

behavior. 

ROLE OF CLIENT-SERVER MODEL 

The system is split into two parts: the client, which takes video 

from the webcam, and the server, which does the heavy work 

like analyzingthe video and making decisions. 

The client side is responsible for collecting real-time video data 

from the camera. The server side processes this data using image 

analysis and machine learning models to detect drowsiness or 

distraction. This setup helps divide the workload, keeping the 

client lightweight and fast. It also allows the server to be 

upgraded or improved without needing changes on the client 

side. This makes the system more efficient, scalable, and easier 

to maintain. 

ADVANTAGE OF PROPSED SYSTEM: 

The proposed system offers several important advantages that 

make it both practical and reliable for real-world application. 

One of its key strengths is that it operates without requiring any 

physical contact with the driver, ensuring a non-intrusive and 

comfortable user experience. By utilizing only a standard 

webcam and basic computing hardware, the system remains 

highly cost-effective and accessible. Its ability to detect signs of 

fatigue or distraction in real-time allows for immediate alerts, 

which can help prevent accidents and enhance overall road 

safety. The use of adaptive thresholding and machine learning 

techniques ensures that the system maintains high accuracy, even 

under varying lighting conditions or when the driver is wearing 

glasses. Additionally, it functions automatically with minimal 

user interaction, making it user-friendly and convenient. The 

modular structure of the system also supports easy maintenance 

and future upgrades, allowing it to be adapted for different types 

of vehicles and environments, including private cars, commercial 

fleets, and public transportation. Overall, the system provides a 

reliable, low-cost, and scalable solution for improving driver 

awareness and reducing the risks associated with drowsy or 

distracted driving. 

 

5.DATA SET 

 

To train the driver monitoring system, we used datasets that 

include images and video frames of people’s faces in different 

conditions—some when they are fully awake and others when 

they appear tired or distracted. These datasets are important 

because they help the system learn how to tell the difference 

between a focused driver and one who might be at risk. Signs 

that someone is feeling sleepy can include slow eye 

movements, frequent mouth opening as if to yawn, or the head 

dropping slightly while sitting. The dataset includes such 

examples under different lighting conditions and face angles, 

with some people wearing glasses and others without, so that 

the system becomes more accurate in real-world situations. 

The images and labels (like "alert" or "drowsy") are used to 

train a machine learning model to recognize these patterns. 

Some datasets are freely available online for research 

purposes, while in some cases, images may be collected 

manually using a webcam. Before training, all data is 

organized and cleaned so the system can learn effectively. 

This step is important to make sure the model can work well 

when analyzing live video of a driver during real-time 

monitoring.. 

 

6.RESULTANDDISCUSSION: 

 

Once the driver monitoring system was developed, several 

tests were performed to check its accuracy, speed, and overall 

performance. The system was tested under different 

conditions to see how well it could detect whether a person 

was alert, sleepy, or distracted. These tests involved observing 

changes in the eyes, mouth, and head using a webcam, and 

checking if the system could correctly recognize patterns like 

eye closure, frequent blinking, yawning, and head 

nodding.The system successfully detected drowsy behavior in 

real-time. When a person’s eyes remained closed for more 

than a few seconds, or when frequent yawning or head-

dropping was observed, the system raised a warning. This 

alert was either a sound or a visual message to get the driver's 

attention. The system reacted quickly, usually within a second 

or two after the behavior was noticed. This fast response time 

is very important in real driving situations, where even a small 

delay can lead to danger. 

Tests also showed that the system worked well across 

different lighting environments, such as bright daylight, 

indoor lighting, and low-light conditions. It could still detect 

the driver’s face and key features even if they were wearing 

glasses or had a beard. However, the best performance was 

observed when the camera had a clear, front-facing view of 

the driver and the lighting was stable. 

 

The system was trained using labeled datasets, and it was able 

to classify “drowsy” and “alert” states with good accuracy. 

While exact numbers may vary depending on the dataset used, 

overall accuracy was found to be reliable for basic real-world 

usage. Some minor errors were noticed—for example, the 

system might give a false alert if someone blinks slowly or 

opens their mouth without yawning—but these were minimal 

and did not affect the system's usefulness. The project clearly 

showed that computer vision, when combined with simple 

hardware like a webcam and machine learning algorithms, can 

effectively monitor a person’s alertness. This kind of system 

can be very helpful in reducing road accidents caused by 

driver fatigue. In future, the accuracy could be improved by 

using more training data, combining it with vehicle movement 

data (like lane detection), or even adding infrared cameras for 
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night-time driving. 

In conclusion, the system proved to be an efficient, low-cost, and 

user-friendly solution that meets its goal of detecting distracted 

or drowsy driving. The results demonstrate strong potential for 

real-world applications, especially in personal vehicles, 

commercial transport, and driver training simulators. 

 

7.CONCLUSION 

 

This project successfully demonstrates the design and 

development of a real-time driver monitoring system that can 

detect signs of drowsiness and distraction using computer 

vision and machine learning techniques. The system uses a 

simple webcam to continuously observe the driver's face and 

identify specific visual cues such as slow blinking, eye closure, 

yawning, and head nodding. By calculating facial ratios like 

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

and applying adaptive thresholding and classification 

algorithms, the system determines the driver’s level of 

alertness. 

One of the major achievements of this system is its ability to 

function without any physical contact or wearable sensors, 

making it both user-friendly and non-intrusive. It also offers 

real-time processing, which means it can respond within 

seconds if it detects dangerous behavior. During testing, the 

system showed reliable performance in various lighting 

conditions and worked effectively even when drivers wore 

glasses or had different facial features. Alerts were delivered 

promptly, providing immediate feedback to help the driver stay 

focused on the road. 

 

The system is also affordable to implement, using only basic 

hardware and open-source software. This makes it highly 

suitable for personal vehicles, driver training setups, and large-

scale commercial transport systems. The architecture is 

modular, so improvements can be made easily in the future 

without needing a complete redesign. 

 

In conclusion, the project has met its key objectives by 

delivering a working prototype that improves driver safety 

using modern AI and computer vision techniques. The solution 

is practical, low-cost, and highly adaptable for real-world use. 

With further development—such as improved datasets, 

advanced face-tracking under poor lighting, and deeper 

integration with vehicle systems—this solution has the 

potential to become a valuable part of intelligent transportation 

systems, reducing the number of accidents caused by human 

fatigue and distraction on the roads. 
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