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Abstract = Driver drowsiness is a significant contributor to
road accidents worldwide, leading to severe injuries, fatalities,
and economic losses. This paper presents the design and
implementation of a non-intrusive, real-time drowsiness
detection system using computer vision. The proposed system
utilizes a standard webcam to capture a live video feed of the
driver. A modular processing pipeline is employed, beginning
with face detection using a Histogram of Oriented Gradients
(HOG) with a Linear SVM classifier. Subsequently, Dlib's 68-
point facial landmark predictor localizes the eye regions. The
core of the methodology involves calculating the Eye Aspect
Ratio (EAR), a scalar metric derived from the coordinates of six
facial landmarks around each eye, which provides a robust
measure of eye openness. By analyzing the temporal sequence
of EAR values, the system detects normal blinks and, more
critically, prolonged eye closures indicative of microsleep
events. A drowsiness score is computed based on blink duration
and frequency, and an audible alarm is triggered when a
predefined threshold is exceeded. Developed in Python using
OpenCV and Dlib, the system is designed to be a cost-effective
and accessible solution. Performance evaluation in controlled
testing scenarios is designed to achieve high accuracy and a
balanced F1-score, demonstrating the system's potential to
enhance road safety.

Key Words—Drowsiness Detection, Computer Vision, Eye
Aspect Ratio (EAR), Facial Landmarks, Real-Time System,
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1. INTRODUCTION

Road safety has emerged as a global priority in the modern era
of intelligent transportation systems. With millions of vehicles
navigating highways every day, the human and economic cost
of road accidents continues to rise. While automotive
innovations—such as advanced driver assistance systems
(ADAS), lane-keeping assist, and collision avoidance
technologies—have improved vehicle safety, human error
remains the dominant cause of traffic incidents. Among these
human-related factors, driver drowsiness stands out as one of the
most prevalent and dangerous contributors to road accidents.
Through accurate, real-time monitoring of ocular parameters,
the system aims to provide a reliable solution to one of the most
critical challenges in road safety—reducing drowsy-driving
accidents by predicting fatigue before a dangerous microsleep
occurs in a computer/system .

Drowsiness, often referred to as driver fatigue, is a gradual yet
highly dangerous condition that impairs cognitive functions,
slows reaction time, reduces vigilance, and weakens decision-
making ability. Unlike sudden mechanical failures, drowsiness
develops silently and unpredictably, making it difficult for
drivers to recognize their declining alertness. Individuals may
continue driving under the false assumption of being capable,
not realizing that even brief lapses in attention—known as
microsleeps—can be fatal. A microsleep lasting just 2 to 3
seconds is enough for a vehicle to travel dozens of meters
uncontrollably, creating conditions ripe for catastrophic
accidents. Common causes include insufficient sleep, irregular
work schedules, long-distance drives.

2. Body of Paper
Sec 2.1 OBJECTIVES

1. To study the concept of real-time drowsiness detection using
eye blink monitoring and the Eye Aspect Ratio (EAR).

2. To analyze how variations in eye blink rate and EAR values
indicate driver fatigue.

3. To evaluate the accuracy, responsiveness, and reliability of the
EAR-based drowsiness detection system.

4. To compare different computer vision techniques and facial
landmark detection methods used for EAR computation.

5. To identify the limitations, challenges, and sensitivity issues in
real-time vision-based drowsiness detection.

6. To explore potential improvements and advanced applications
of EAR-based detection in intelligent transportation systems.

7. To design a system that is non-intrusive, easy to use, cost-
effective, and capable of providing real-time alerts to prevent
accidents..

SEC 2.2 METHODOLOGY

The proposed real-time drowsiness detection system uses
computer vision and eye-aspect-ratio (EAR) analysis to
continuously monitor the driver’s eye behaviour and identify
signs of fatigue. The methodology begins by capturing live
video frames using a camera module positioned in front of the
user. These frames are processed using facial-landmark
detection algorithms such as Haar Cascades or Dlib’s 68-point
facial model to accurately locate eye regions in each frame.
Once the eye landmarks are identified, the Eye Aspect Ratio
(EAR) is calculated by measuring the vertical and horizontal
distances between selected landmark points.
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The system continuously computes EAR values frame-
by-frame and applies threshold-based logic to detect abnormal
blinking patterns and micro-sleep behaviour. If the EAR stays
below the predefined threshold for a specific duration, the
system interprets it as drowsiness. A warning mechanism—
such as a buzzer, vibration motor, or on-screen alert—is
activated to notify the user immediately.

To ensure accuracy, the EAR threshold is calibrated during
initial setup based on the user’s normal blinking behaviour.
Additional processing techniques such as Gaussian filtering,
frame smoothing, and noise reduction are applied to maintain
stability in varying lighting conditions. The entire system runs
on a lightweight Python-OpenCV model, making it suitable for
real-time performance on embedded hardware like Raspberry Pi
or laptop-based environments.

Fig -1: Block diagram of Design and Implementation Eye Blink
Detection System.

SEC 2.3 IMPLEMENTATION

The system begins with a camera module that continuously
captures live video of the user’s face. The captured frames are
processed in real time using a Python-OpenCV program running
on a laptop or Raspberry Pi. The first stage of implementation
focuses on detecting the face and locating the eye region using
facial-landmark algorithms such as Haar Cascades or Dlib’s 68-
point model. Once the eye points are identified, the Eye Aspect
Ratio (EAR) is calculated for every video frame to analyse eye
openness.

After processing the EAR values, the system compares them
with a predefined threshold to determine whether the eyes are
open, blinking normally, or closing for an abnormal duration. If
the EAR falls below the threshold for several consecutive
frames, the system identifies it as a sign of drowsiness. In such
cases, an alert mechanism—such as a buzzer, alarm sound, or
on-screen popup—is activated to warn the user immediately.
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Fig-2: Flow chart for the Proposed Work

SEC 2.4 RESULT

Fig-3 Code Snapshot

Fig-4 User Interface Snapshot
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Once drowsiness is detected, an alert mechanism is triggered
immediately. This includes sounding a buzzer or alarm to
wake the driver, and the same alert information can be
transmitted wirelessly to a mobile device via Wi-Fi or
Bluetooth for remote monitoring. The system ensures low-
latency processing so that alerts are generated instantly
without delay. Overall, the implementation provides a
seamless pipeline from video capture to EAR computation
and alert generation, offering an accurate and dependable
real-time drowsiness monitoring system.
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Fig 5: Final Input and Output Snapshot
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3. CONCLUSIONS

The design and development of a real-time drowsiness detection
system using eye-blink monitoring and the Eye Aspect Ratio (EAR)
show the effectiveness of computer vision in enhancing user safety.
By continuously analysing eye movements and blink patterns, the
system can accurately identify early signs of fatigue and alert the
user before a critical situation occurs. This non-invasive, camera-
based method is cost-effective, fast, and user-friendly compared to
traditional physiological monitoring techniques. The project also
demonstrates how combining facial landmark detection with
intelligent threshold-based algorithms can improve detection
reliability. Although further refinement is needed to handle
different lighting conditions, face angles, and user variations, the
system provides a strong foundation for future advancement and
practical implementation.
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