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ABSTRACT 

Drowsy driving is one of the major causes of road accident and fatalities. This paper proposes a low-cost, a real-

time, driver drowsiness detection system through webcam based behavioral analysis and technologically 

modified software. Facial features are defined to evaluate anthropometric measures such as eye aspect ratio 

(EAR) and Mouth Creating Ratio (MAR). Adaptive thresholding is used to identify prolonged eye closure or 

yawning where drowsiness is likely to set in. It deploys a learning of classification Support Vector Machines 

(SVM) that detects and recognizes images for later use offline achieving 95.58% sensitivity and 100% 

specificity. Such a system is non-obtrusive and cost effective thereby reducing the risk of drowsy driving. 

Future work should involve embedding into car systems and evaluation based on the actual driving experience. 
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INTRODUCTION: 

Driving while drowsy continues to be a significant contributing factor in road traffic accidents especially for 

long career women and drivers working at night. Using it in conjunction with other methodologies solves the 

problem and makes it easier for routine use. There are also regular eye and physiotherapy surveillance which 

are expressed clear active basis on depending on the machine. Visual cues consist of yawning, head 

approaching towards the center of the steering wheel and singing involving the visually; those have been 

proposed as low cost and easy to use methods that don’t require much. 

This project proposes a driver drowsiness detection system that works in real time using a regular webcam and a 

combination of software algorithms. The system has the capability to detect fatigue by calculating the Eye 
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Aspect Ratio (EAR) and the Mouth Opening Ratio (MAR) obtained from the extracted facial landmarks. 

Machine learning algorithms such as Support Vector Machines (SVM) ensure great precision in detection. This 

system has portability features giving more promise to improving road safety while solving some of the existing 

method concerns. 

GAP IDENTIFIED BASED ON LITERATURE SURVEY: 

The literature highlights drowsiness detection to include several techniques such as head and eye tracking, 

vehicle and as well as physiological and behavioral methods based on drivers performance or features. For both 

monitoring driving, which includes lane change and steering behavior this method is non-intrusive; however, it 

is challenging to rely on this method in various weather extremities. Methods through ECG or EEG are very 

effective but intrusive as they require some sensors to be placed on the driver causing uneasiness and are very 

expensive. 

It can be observed that one of the core fundamental gaps in this domain is, when it comes to detecting fatigue, 

an integrated non-intrusive, cost-efficient, portable solution is lacking, albeit depending on expensive 

equipment. Moreover, this solution can work seamlessly and retain high sensitivity and specificity across a 

number of diverse variables. Current systems have also shown poor integration within vehicle environments and 

lack providing real-time alerts. Additionally, there are still some issues that need further attention, including 

dependency on controlled lighting, reduced accuracy for drivers with glasses, and limited adaptability to diverse 

facial features. 

As a solution to all the peripheral issues and deviations outlined above, the project makes use of Webcam based 

facial analysis along with adaptive image processing techniques and machine learning algorithms to ensure that 

the final solution is robust and is able to scale across diverse demographics and environmental conditions. 

Moreover, this helps further evade the need to integrate additional expensive equipment. 

PROBLEM STATEMENT: 

Therefore, keeping the above insights in consideration, varying drowsiness detection machines are either 

expensive and intrusive, or they perform poorly under different environments. This means there is a huge 

opportunity to fill the gap for a low cost yet a non intrusive machine to help in executive driver fatigue 

management. 

Key Challenges 

1. Cross demographic and cross environmental variance in accuracy levels . 

2. Drowsiness detection systems tend to make a large amount of false detections, both positive and 

negative. 

3. In real time systems, an algorithm that can adjust the detections in accordance with the environment. 

4. Bundling the hardware and software without increasing the total cost of the solution. 
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5. Compatibility with the majority of on road vehicles will be necessary. 

PROPOSED METHOD: 

In vehicle monitoring systems, a standard webcam is used to videotape the driver's facial features, which is then 

processed in real time for the purposes of emotion recognition. The widely used libraries dlib and OpenCV are 

utilized to detect the face features including the eyes and mouth. Other parameters, such as the Eye Aspect 

Ratio (EAR) and the Mouth Opening Ratio (MAR), are also calculated in order to identify the physiological 

indicators of drivers’ drowsiness such as slow blink rates and yawning. 

For drowsiness detection adaptive thresholding is implemented. In addition, to improve accuracy a Support 

Vector Machine SVM model is used in off-line classification. Drowsiness detection is accompanied by alerts in 

visual and audio forms. The system is compact and so it is able to integrate well into a car’s dashboard designed 

in such a way that it is cost effective and can fit a wide range of uses. 

ARCHITECTURE: 

 

DATASET: 
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The dataset contains a number of face videos of individuals pretending to be sleepy or awake under several 

conditions. It includes labeled data for important indicators such as AER, MAR, and head pose among other 

factors. For improving the data’s robustness, different lighting, background and age of driver was included. The 

data set contains a mix of synthetic and real world data, in relation to the eye shutter intervals, yawning and 

other features related to tiredness. Public datasets such as INVEDRIFAC are also incorporated, in addition to 

the data that has been collected, for validation or training purposes. The models provided are fairly accurate and 

can be utilized without hesitation for the intended purposes. 

METHODOLOGY: 

1. Data Acquisition: 

A standard web camera is used to record a video of the driver. 

Use OpenCV to broadcast and prepare the videos for further investigation. 

2. Facial Landmark Detection: 

Make use of dlib’s facial landmark detection model which has already been trained. 

Make use of the facial shape predictor to pinpoint various parts of the face such as the eyes, mouth and 

nose. 

3. Feature Extraction: 

Use AER to assess the degree to which the eyes are open. 

MAR is used to calculate whether the subject is yawning. 

Use data of head position to observe head tilt/quell motions. 

4. Thresholding: 

In order to evaluate drowseiness signs, apply a dynamic thresholding of EAR and MAR ratios using 

adaptive methods. 

5. Machine Learning Integration: 

Use the features generated to construct a support vector machine (SVM) classifier. o Subject the model to 

datasets in order to optimize for sensitivity and specificity measures. 

6. Real-Time Monitoring:  

Analyze every frame as it comes in with regards to the requires EAR and MAR values. o Utilize a set of 

threshold values or classifiers to monitor fatigue status. 

7. Alert Mechanism: 

Activate visual and auditory warnings once a sign of drowsiness has been detected. o Set up messages 

which raise alerts on a GUI dashboard that the users are able to interact with. 

 

 

8. System Optimization: 

Code in such a way that the allocation and deallocation of computing resources incur heat and minimal 

delays. o Make the system more adaptable to varying amounts of light and to different drivers. 
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RESULTS: 

 

Web cam stream then application monitors all frames to see person eyes are open or not 

 

 

 

If mouth starts yawn then also will get alert message. 

 

Drowsiness Alert 
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CONCLUSION 

This proof-of-concept project illustrates the effectiveness of an inexpensive, non-obtrusive device to monitor 

hand-eye coordination of a driver during the fatigue stage, using a combination of two analytical techniques: 

computer vision and machine learning. Through the application of adaptive thresholding techniques and tracing 

of facial landmarks to monitor the driver’s head position, this system records very high sensitivity and 

specificity. It is also economically sound, easy to use, and can be used in combination with most vehicles. It 

provides a reasonable alternative for the reduction of road accidents that are attributed to drowsy drivers. For 

the next steps, we aim to integrate the hardware, enhance the diversity of datasets to be used, and provide 

practical field tests to strengthen the reliability and the likelihood of being used in the commercial space. This 

novel approach will significantly advance the global road safety efforts. 
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