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Driver drowsiness is one of the major factors contributing to road 

accidents, as fatigue and lack of sleep can reduce a driver's attention, 

reaction time, and ability to control a vehicle safely. NidraNet: AI-

Based Driver Drowsiness Detection System is a proposed 

intelligent system designed to monitor driver alertness using 

Artificial Intelligence (AI), Deep Learning, and Computer Vision 

techniques. The system uses a camera or webcam to capture the 

driver's facial images and analyzes visual indicators such as eye 

closure, blinking patterns, yawning, and facial movements to 

identify possible signs of drowsiness. Image processing techniques 

using OpenCV help process the captured frames, while a deep-

learning model, such as a Convolutional Neural Network (CNN) or 

EfficientNet, can be used to classify the driver's state as alert or 

drowsy. When drowsiness is detected, the system can generate an 

audible warning to alert the driver and encourage timely action. A 

web-based interface allows users to interact with the system, while 

SQLite can be used to store relevant user information and detection 

records when database functionality is implemented. The main 

objective of NidraNet is to support early detection of driver fatigue 

and improve road safety through timely warnings. The system may 

be further enhanced with infrared cameras, mobile notifications, 

and vehicle-integrated safety features. NidraNet demonstrates the 

potential of AI-based driver monitoring as a supportive technology 

for reducing fatigue-related driving risks. 

 

The primary objective of NidraNet is to support the early identification of visual signs associated with driver 

drowsiness and improve awareness of fatigue-related driving risks. The proposed approach offers the 

advantages of automated monitoring, real-time processing potential, and compatibility with commonly 

available computing devices and cameras. However, the reliability of the system depends on factors such as 

camera placement, lighting conditions, facial visibility, dataset quality, model performance, and processing 

speed. 
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I. INTRODUCTION 

Driver drowsiness is one of the major causes of 

road accidents worldwide. Long-distance driving, 

lack of sleep, fatigue, and continuous driving for 

extended periods can reduce a driver's alertness 

and reaction time, increasing the risk of road 

accidents. Traditional safety measures may not 

always identify early signs of drowsiness, making 

it necessary to develop intelligent systems that 

can continuously monitor a driver's condition and 

provide timely warnings. 

NidraNet – AI-Based Driver Drowsiness 

Detection is a proposed intelligent driver-

monitoring system that uses Artificial 

Intelligence (AI) and computer vision techniques 

to identify signs of drowsiness and reduced 

alertness while driving. The system can analyze 

facial features, eye movements, eye closure 

duration, blinking patterns, and other visual 

indicators to determine whether a driver is 

becoming drowsy. Based on the detected 

conditions, the system can generate an alert, such 

as an audio alarm, to warn the driver and 

encourage them to regain attention or take a break 

when necessary. 

The proposed system aims to provide a real-time, 

non-invasive, and efficient solution for improving 

road safety. By using a camera and AI-based 

image processing techniques, NidraNet can 

monitor driver behavior without requiring 

physical sensors attached to the driver's body. The 

system can be designed to operate under different 

driving conditions, although variations in 

lighting, facial position, spectacles, and camera 

quality may affect detection accuracy. 

The primary objective of this research is to 

develop and evaluate an AI-based driver 

drowsiness detection system that can identify 

early signs of fatigue and provide timely 

warnings. The performance of the proposed 

system can be assessed using parameters such as 

detection accuracy, precision, recall, false alarm 

rate, and response time. NidraNet aims to 

contribute to the development of intelligent 

transportation safety systems by reducing the 

risks  associated  with  drowsy  driving  and 

supporting safer driving practices. 

 

 

II. LITERATURE REVIEW 

 

 

Driver drowsiness detection has become an 

important research area in Artificial Intelligence, 

Machine Learning, and Computer Vision because 

driver fatigue can reduce concentration and 

increase the risk of road accidents. Researchers 

have developed various methods to identify 

drowsiness using facial features, eye movements, 

yawning patterns, physiological signals, and 

deep-learning algorithms. Existing research 

demonstrates the potential of automated driver-

monitoring systems, while also identifying 

challenges related to lighting conditions, model 

accuracy, computational requirements, and real-

world implementation. 

[1]. Ji, Zhu, and Lan – Real-Time Driver Fatigue 

Monitoring 

The researchers studied non-intrusive methods 

for monitoring driver fatigue. Their approach 

focused on observing driver behaviour to identify 

signs of tiredness. This research supports the use 

of continuous monitoring to detect drowsiness 

before it becomes dangerous. 

[2]. Existing Research on Yawning Detection 

 

Computer-vision techniques have been used to 

identify yawning by analysing mouth shape and 

facial movements. Frequent yawning can be an 

indicator of fatigue. Combining yawning 

detection with eye-closure detection may provide 

more useful information than relying on only one 

facial feature. 

[3]. CNN-Based Driver Drowsiness Detection 

 

Convolutional Neural Networks (CNNs) are 

widely used to classify images and identify facial 

features. In driver-monitoring applications, CNN 

models can classify eyes as open or closed and 

detect yawning. These methods can reduce the 

need for manually designed image features. 

However, their performance depends on the 

quality and variety of training data. 
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III. METHODOLOGY 

The proposed NidraNet: AI-Based Driver 

Drowsiness Detection System follows a 

systematic approach to monitor driver alertness 

and identify potential signs of fatigue using 

Artificial Intelligence and Computer Vision. 

Initially, a webcam or camera captures the 

driver's facial images and continuous video 

frames. These frames are processed using 

OpenCV to prepare the visual information for 

analysis. The system then applies image 

preprocessing techniques, such as resizing and 

normalization, to maintain a suitable input format 

for the trained deep-learning model. 

The next stage involves analyzing facial 

characteristics and identifying visual indicators 

associated with drowsiness, including prolonged 

eye closure, changes in blinking patterns, 

yawning, and head movements. Depending on the 

implemented architecture, a Convolutional 

Neural Network (CNN) or EfficientNet model 

can classify the captured images into alert and 

drowsy categories. The system uses the model's 

prediction to determine whether a warning is 

required. When the implemented detection logic 

identifies possible drowsiness, an audible alarm is 

activated to notify the driver and encourage 

appropriate safety measures, such as stopping at a 

safe location to rest. 

The system can be integrated with a web 

application developed using HTML, CSS, 

JavaScript, Bootstrap, and a suitable Python web 

framework. The application provides a user 

interface for accessing the system and viewing 

detection information. SQLite can be used to 

maintain user details and detection history if 

database functionality is included. The complete 

application is tested under different conditions to 

evaluate its operation, including camera 

performance, prediction response time, alert 

generation, and system stability. Model 

performance can be measured using accuracy, 

precision, recall, and F1-score based on actual test 

results. The proposed methodology aims to 

combine real-time visual monitoring. 

IV. RESULTS AND DISCUSSION 

The proposed NidraNet system aims to detect 

driver drowsiness by analyzing facial images 

captured through a webcam using AI and computer 

vision techniques. The system classifies the driver's 

state as alert or drowsy and generates an audible 

warning when possible signs of drowsiness are 

detected. The web interface allows users to interact 

with the application and view detection results. The 

system's performance should be evaluated using 

accuracy, precision, recall, and response time. 

Actual testing is required to determine its reliability 

under different lighting and environmental 

conditions. 

i. Homepage And Login Page 

i.a Home Page 

The homepage of NidraNet provides a user-friendly 

interface for the AI-Based Driver Drowsiness 

Detection System. It introduces the project's main 

purpose and allows users to access the drowsiness 

detection feature. The homepage may include 

options such as Home, Login, Start Detection, About 

Us, and Contact Us. It helps users navigate the 

application easily and access real-time driver 

monitoring features. The main objective of the 

homepage is to provide simple access to the system 

and support driver safety through AI-based 

drowsiness detection. 
 

 

Fig 1.a Home page 

 

1.b Login page 

The login page of NidraNet provides secure access 

to the AI-Based Driver Drowsiness Detection 

System. It allows registered users to log in using 

their username or email address and password. The 

system verifies the entered credentials before 

https://ijcope.org/


International Journal of Creative and Open Research in Engineering and Management    

ISSN: 3108-1754 (Online) 

Volume 02 Issue 10 October-2026 | Impact Factor: 3.5 

© 2026 The Author(s). Published by IJCOPE Journal. Website: https://ijcope.org/                                                                                                              4 

 

granting access to the dashboard and driver 

drowsiness detection features. The login page 

may include registration, forgot-password, and 

logout options to improve usability and access 

management. Authentication helps protect user 

accounts and restrict access to authorized users. 

This module supports secure interaction with the 

application and provides a convenient way for 

users to access the system's features. 

 

Fig 1.b Login page 

ii. Dashboard 

The dashboard of NidraNet: AI-

Based Driver Drowsiness Detection System 

provides a centralized interface for monitoring 

driver alertness and managing the system's 

functions. After successful login, users can 

access the dashboard to start driver monitoring, 

view detection results, and check the current 

monitoring status. The dashboard is designed to 

display important information clearly and make 

the application easy to operate. 

The dashboard includes features such as Start 

Detection, Stop Detection, Driver Status, Alert 

Notifications, Detection History, and User 

Profile, depending on the functions 

implemented in the application. The Start 

Detection option activates the camera and 

begins monitoring the driver's facial behaviour. 

The system analyzes the captured video frames 

using computer vision and the trained AI model 

to identify possible signs of drowsiness. The 

Driver Status section displays the predicted 

state, such as alert or drowsy, based on the 

model's output. When drowsiness is detected, 

the system can generate an audible warning to 

notify the driver. 

The dashboard can also provide a Detection 

History section to review previously recorded 

events, including timestamps and detection results, 

if database functionality is available. The User 

Profile section allows users to view or manage their 

account information. The Stop Detection option 

terminates the monitoring process when required. 

These functions help organize the system's 

operations and improve the user experience. 

 

Fig 2. Dashboard 

iii. Admin page 

The Admin Page of NidraNet: AI-Based Driver 

Drowsiness Detection System provides an 

administrative interface for managing users and 

monitoring application activities. The 

administrator can log in using authorized 

credentials and access the administrative 

dashboard to manage registered users, review 

detection records, and monitor the overall 

functioning of the application. The page is 

designed to simplify system management and 

provide controlled access to important 

information. 

The Admin Page may include features such as User 

Management, Driver Detection Records, 

Monitoring Reports, System Status, and Account 

Management. The User Management module 

allows the administrator to view registered users 

and manage their accounts. The Detection Records 

module provides access to stored drowsiness 

events, including timestamps and detection results, 

if database storage is implemented. The Reports 

section can help the administrator review available 

detection records and summarize system activity. 

The System Status section may display 

information about the application's operation, 

while  Account  Management  supports  secure 

administrator access. 
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The main objective of the Admin Page is to 

improve application management, protect stored 

information, and provide an organized way to 

review system activities. Appropriate 

authentication and authorization mechanisms 

should restrict administrative functions to 

authorized personnel. SQLite can be used to 

store relevant user and detection information 

when this functionality is implemented. Overall, 

the Admin Page supports the management and 

supervision of the NidraNet application while 

helping maintain organized records and 

controlled access. 

 

 

 

4.Working page 

The Working Page of NidraNet: AI-Based 

Driver Drowsiness Detection System is the 

main interface where the driver monitoring and 

drowsiness detection process takes place. It 

allows users to activate the camera and monitor 

the driver's facial behaviour in real time. The 

system captures video frames through a webcam 

and processes them using OpenCV and the 

trained AI model to identify possible signs of 

drowsiness, such as prolonged eye closure, 

blinking patterns, and yawning. 

When the model identifies a possible drowsy 

state, the system displays the detection status 

and activates an audible warning to alert the 

driver. If the driver is classified as alert, the 

interface displays the corresponding status. The 

Working Page may include options such as Start 

Detection, Stop Detection, Live Camera Feed, 

Driver Status, and Alert Notifications, 

depending on the implemented features. It 

provides users with immediate feedback about 

the  model's  predictions  and  helps  them 

understand the system's operation. 

 

 

The main objective of the Working Page is to 

integrate camera input, image processing, AI-

based classification, and warning generation into a 

single interface. This module demonstrates how 

NidraNet can monitor visual signs of driver fatigue 

and provide timely warnings to support safer 

driving practices. 

 

 

 

V. CONCLUSION 

 

NidraNet: AI-Based Driver Drowsiness Detection 

System is designed to improve driver awareness 

and support road safety through the application of 

Artificial Intelligence, Deep Learning, and 

Computer Vision. Driver fatigue can reduce 

concentration, slow reaction time, and increase the 

risk of road accidents. To address this problem, the 

proposed system uses a camera or webcam to 

capture the driver's facial images and analyze 

visual indicators associated with drowsiness, such 

as eye closure, blinking patterns, yawning, and 

facial movements. 

The system integrates image processing using 

OpenCV with a deep-learning model to classify the 

driver's state as alert or potentially drowsy. When 

the detection logic identifies possible drowsiness, 

an audible warning can notify the driver and 

encourage appropriate safety measures, such as 

stopping at a safe location to rest. The web-based 

interface provides a convenient platform for 

accessing the detection system and viewing its 

output. Additionally, SQLite can be used to 
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maintain user information and detection records 

when these features are implemented. 

 

 

The proposed NidraNet system demonstrates 

how AI-based visual monitoring can be applied 

to driver assistance. Its potential advantages 

include automated monitoring, timely warnings, 

reduced dependence on manual observation, 

and compatibility with commonly available 

computing devices and cameras. However, its 

reliability depends on the quality of the training 

dataset, model performance, lighting conditions, 

camera positioning, and facial visibility. 

Therefore, systematic testing is necessary to 

evaluate the model's accuracy, response time, 

and false-alarm rate under different operating 

conditions. 

In the future, NidraNet can be enhanced by 

incorporating infrared cameras for low-light 

environments, improved deep-learning 

architectures, mobile notifications, and fleet-

monitoring features. Further research can also 

explore integration with advanced driver-

assistance systems after appropriate safety 

validation. Overall, NidraNet provides a 

foundation for developing an intelligent driver-

monitoring application that aims to identify 

possible signs of fatigue and encourage safer 

driving behaviour. The system is intended to 

complement responsible driving practices rather 

than replace adequate rest, driver attention, or 

established vehicle safety mechanisms. 

 

 

VI. REFERENCES 

 

[1] T. Fonseca and S. Ferreira, “Drowsiness 

Detection in Drivers: A Systematic Review of 

Deep Learning-Based Models,” Applied 

Sciences, vol. 15, no. 16, article 9018, 2025. 

DOI: 10.3390/app15169018. 

 

[2] M. Tan and Q. Le, “EfficientNet: Rethinking 

Model Scaling for Convolutional Neural 

Networks,” in Proceedings of the 36th 

International Conference on Machine Learning, 

vol. 97, pp. 6105–6114, 2019. 

[3] A. Quddus, A. S. Zandi, L. Prest, and F. J. 

Comeau, “Using Long Short-Term Memory and 

 

Convolutional Neural Networks for Driver 

Drowsiness Detection,” Accident Analysis & 

Prevention, vol. 156, article 106107, 2021. 

 

[4] S. A. El-Nabi, E.-S. M. El-Rabaie, A. Emam, 

and K. F. Ramadan, “Machine Learning and Deep 

Learning Techniques for Driver Fatigue and 

Drowsiness Detection: A Review,” Multimedia 

Tools and Applications, vol. 83, pp. 9441–9477, 

2024. 

 

[5] OpenCV, “OpenCV Documentation.” 

Available at: "Official OpenCV Website" 

(https://reference-url-citation.invalid/0) 

 

[6] F. Chollet, “Xception: Deep Learning with 

Depthwise Separable Convolutions,” in 

Proceedings of the IEEE Conference on Computer 

Vision and Pattern Recognition (CVPR), pp. 

1251–1258, 2017. 

 

[7] N. Y. Peker, E. Peker, and A. Zengin, “A 

Comparative Review of Driver Drowsiness 

Detection Systems: Recent Advances, 

Applications, Challenges, and Future Directions,” 

Measurement, vol. 279, article 121676, 2026. DOI: 

10.1016/j.measurement.2026.1216 

https://ijcope.org/
https://reference-url-citation.invalid/0

	NidraNet -AI Based Driver Drowsiness Detection
	Guide : Dr. M GOPAL
	I. INTRODUCTION
	II. LITERATURE REVIEW
	III. METHODOLOGY
	IV.  RESULTS AND DISCUSSION
	i. Homepage And Login Page
	Fig 1.a Home page
	Fig 1.b Login page
	Fig 2. Dashboard
	4.Working page

	V. CONCLUSION
	VI. REFERENCES


