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ARTICLE INFO ABSTRACT

Received: 31 Dec 2024 Driver drowsiness and alcohol consumption are significant contributors to road accidents,
posing a serious risk to passengers, pedestrians, and other motorists. This project introduces an
advanced IoT based system that integrates behavioral and vehicle based approaches to detect
driver fatigue and alcohol impairment in real time. Utilizing a Convolutional Neural Network
(CNN) algorithm, the system captures and analyzes facial expressions through a camera to
identify signs of drowsiness, while an alcohol sensor detects intoxication levels. Additionally, an
LED display on the windshield and rear of the vehicle alerts nearby drivers with messages. A
built-in SOS button enables passengers to send emergency alerts to the cab organization,
ensuring swift action. By continuously monitoring the driver’s condition, issuing timely
warnings, and facilitating emergency responses, this system enhances road safety and provides
a robust real time solution for preventing drowsiness and drunk driving-related accidents.
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INTRODUCTION

Road safety remains one of the most critical challenges in modern transportation, with driver drowsiness
and alcohol consumption being leading causes of accidents worldwide. The lack of awareness, delayed
reaction times, and impaired judgment caused by fatigue and intoxication significantly increase the risk of
collisions, often resulting in severe injuries and fatalities. Despite stringent traffic regulations and
awareness campaigns, incidents related to drowsy and drunk driving continue to rise, necessitating the
development of an advanced, real-time monitoring system to ensure safer roads. This project proposes an
IoT-based smart detection system designed to identify driver drowsiness and alcohol impairment through
a combination of behavioral and vehicle-based methods. The system integrates a Convolutional Neural
Network (CNN) algorithm for facial recognition and eye movement analysis using a camera, effectively
detecting early signs of fatigue. Additionally, an alcohol sensor is employed to monitor the driver’s breath
and determine intoxication levels. By implementing these technologies, the system aims to proactively
reduce the risks associated with impaired driving. A unique feature of this project is its real-time alert
system, which includes LED displays on both the front windshield and rear of the vehicle. These displays
provide critical warnings to surrounding drivers, such as "Driver may be drowsy, maintain distance" or
"Passenger needs help." This feature ensures that other motorists are made aware of potential hazards,
allowing them to take precautionary measures. Moreover, the system is equipped with an SOS emergency
button, enabling passengers to send an immediate distress signal to the cab organization or relevant
authorities. Upon activation, an alert message is transmitted, prompting a swift response to assist the
affected passengers. This function not only enhances passenger safety but also encourages prompt
intervention in critical situations. The integration of IoT technology, sensor-based detection, and real-time
data processing makes this system an efficient solution for preventing road accidents caused by drowsiness
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and alcohol consumption. The system continuously monitors the driver’s condition and provides
automated alerts, ensuring a proactive approach to accident prevention. Furthermore, its application
extends beyond personal vehicles to public transportation and commerecial fleets, making it a valuable tool
in enhancing road safety on a larger scale. In conclusion, this project addresses a crucial gap in road safety
by combining Al-driven facial recognition, alcohol detection, and an intelligent alert system. By
incorporating real-time monitoring, automated warnings, and emergency response mechanisms, this IoT-
based solution effectively reduces the risk of accidents, thereby saving lives. Future enhancements could
include machine learning-based predictive analytics to further improve the accuracy and efficiency of the
system. With its innovative approach, this project contributes to a safer and more responsible driving
environment, reinforcing the importance of technological advancements in transportation safety.

LITERATURE REVIEW

Numerous studies have explored the detection of driver drowsiness and alcohol impairment using IoT and deep
learning-based approaches. Sapthami et al. [1] proposed an IoT-based alcohol detection and vehicle control system
that effectively prevents drunk driving by disabling the ignition when alcohol is detected. However, the system lacks
real-time drowsiness monitoring, limiting its applicability to fatigue-related incidents. Similarly, Raja et al. [2]
introduced an alcohol detection and emergency alert system using IoT, which ensures timely notifications to
authorities. Nevertheless, the system primarily focuses on alcohol impairment and does not incorporate behavioral-
based drowsiness detection, making it less comprehensive in accident prevention. Kalisetti et al. [3] analyzed various
driver drowsiness detection methods, highlighting the effectiveness of vehicle-based, behavioral, and physiological
approaches. However, their study indicated that behavioral-based detection methods, such as facial recognition, can
be affected by external lighting conditions, reducing system accuracy. Baby Shamini et al. [4] developed a driver
drowsiness detection system based on eye-blink monitoring, utilizing an infrared sensor to track eye movement.
Although effective, this approach may produce false positives due to natural blinking patterns, leading to unnecessary
alerts. Varshitha et al. [5] and Buddhi et al. [6] focused on deep learning techniques for driver drowsiness detection,
utilizing Convolutional Neural Networks (CNNs) for improved accuracy. While CNN-based systems provide robust
results in controlled environments, they require extensive datasets for training and struggle with real-time
performance in complex driving conditions. Additionally, Gill et al. [7] developed a real-time eye state identification
system using CNN, achieving high detection accuracy. However, the system does not integrate alcohol detection,
limiting its scope in addressing impaired driving comprehensively. Ch et al. [8] and Ahmed et al. [9] enhanced driver
drowsiness detection using automatic deep learning systems, refining accuracy by integrating multiple detection
parameters. Despite their effectiveness, these studies do not incorporate an alert system for nearby drivers, which is
crucial for accident prevention. Manu et al. [10] introduced a novel approach using the Haar algorithm and Raspberry
Pi for both drowsiness and alcohol detection. While innovative, the system lacks a robust real-time notification
mechanism to alert surrounding vehicles and emergency services. Additional studies, such as those by Chacon-
Murguia and Prieto-Resendiz [11], reviewed various system designs for drowsiness detection, identifying
technological gaps in implementation, including processing delays in real-time scenarios. The National Highway
Traffic Safety Administration (NHTSA) [12] reported that drowsy driving remains a critical issue despite
advancements in detection technology, emphasizing the need for integrated solutions. Rajneesh [13] and Fuletra [14]
highlighted real time drowsiness detection techniques but noted that most methods suffer from high computational
requirements, making deployment on embedded systems challenging. Yu [15] explored nonintrusive approaches for
detecting drowsiness but found them less reliable under varying environmental conditions. Kline et al. [16] developed
a detection system using Arduino Uno, which provided a cost-effective solution but lacked deep learning capabilities
for improved accuracy. In conclusion, while existing studies have made significant advancements in detecting driver
drowsiness and alcohol impairment, they often focus on either aspect individually rather than integrating both. Many
methods suffer from limitations such as environmental dependency, false positives, and computational constraints.
The proposed IoT-based system addresses these gaps by combining CNN-based facial recognition, alcohol sensors,
and real time LED alerts, ensuring a more comprehensive and reliable solution for preventing road accidents.

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 343

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management
2025, 10(47s)

e-ISSN: 2468-4376

https://www.jisem-journal.com/ Research Article

MODULES
A. FACE DETECTION MODULE (DROWSINESS DETECTION)

The Face Detection Module plays a crucial role in identifying signs of driver drowsiness in real-time. Utilizing a
Convolutional Neural Network (CNN) algorithm, this module analyzes facial features such as eye closure, yawning
frequency, and head position using an in vehicle camera. The CNN algorithm is trained to recognize patterns of
drowsiness by detecting slow eyelid movement (microsleeps) and prolonged eye closure. If drowsiness is detected,
an alert system is triggered, which includes audible warnings, LED display alerts, and haptic feedback (vibrations on
the steering wheel) to immediately wake the driver. This module ensures proactive monitoring and intervention,
reducing the likelihood of accidents due to fatigue. Additionally, the real-time image processing and IoT integration
enable continuous tracking of the driver’s alertness, making it a reliable and efficient solution for preventing drowsy
driving incidents.

B. ALCOHOL DETECTION MODULE

The Alcohol Detection Module is designed to identify drivers under the influence of alcohol using a gas sensor
(MQ-3 alcohol sensor). This sensor detects alcohol concentration in the driver’s breath and provides real-time data
to assess impairment levels. If the detected alcohol level exceeds the predefined threshold, the system triggers an
immediate alert through visual and auditory warnings. Additionally, the vehicle’s LED display will notify nearby
drivers with messages such as "Driver under influence, maintain distance." For added safety, the system can also
restrict vehicle ignition if the alcohol level is dangerously high, preventing intoxicated individuals from operating the
vehicle. Furthermore, if intoxication is detected while the vehicle is in motion, an emergency alert is sent to the cab
organization or relevant authorities for immediate intervention. This module enhances road safety by preventing
impaired driving and ensuring quick response mechanisms are in place. The integration of IoT technology and cloud-
based monitoring ensures real-time data transmission, making this an effective and reliable alcohol detection system.

C. ALERT AND NOTIFICATION MODULE

The Alert and Notification Module is a crucial component of the system, ensuring timely warnings and
emergency notifications. When the system detects drowsiness or alcohol impairment, it triggers multiple alert
mechanisms, including visual, auditory, and haptic feedback. A buzzer and voice alerts inside the vehicle notify the
driver, while the LED display on the windshield WORKFLOW and rear of the vehicle informs nearby motorists with
messages like "Driver may be drowsy, maintain distance.” In addition to driver alerts, the system sends real-time
notifications to the cab organization or emergency contacts via IoT-based communication. If the SOS button is
pressed, an immediate distress signal is transmitted, prompting swift intervention. These alerts can also be integrated
with cloud-based platforms for centralized monitoring. The multi-tiered notification system enhances safety by
ensuring that both the driver and external parties are aware of potential dangers, enabling prompt actions to prevent
accidents.

D. SOS EMERGENCY MODULE

The SOS Emergency Module is designed to provide immediate assistance in critical situations. If a passenger
or driver experiences an emergency, they can press the SOS button, which triggers an instant alert to the cab
organization, emergency contacts, or law enforcement authorities. The system sends a real-time location update
along with the distress signal, enabling quick intervention. Additionally, the LED display on the vehicle shows
messages like "Passenger needs help", alerting nearby drivers to assist or report the situation. This feature ensures
that help is sought not only from designated responders but also from nearby motorists. The SOS Emergency Module
enhances safety by ensuring rapid action in emergencies, making transportation more secure for passengers and
drivers alike.
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CONCLUSION

The proposed IoT-based driver monitoring system effectively enhances road safety by detecting drowsiness and
alcohol impairment in real time. By integrating CNN based facial recognition, alcohol sensors, and automated alert
systems, it provides timely warnings and emergency responses. The LED display notifications and SOS emergency
feature ensure that passengers and surrounding drivers remain informed, facilitating quick interventions. This
system significantly reduces the risk of accidents and promotes responsible driving. Future enhancements could
include Al-driven predictive analytics for even more precise monitoring. The project presents a scalable, efficient,
and life-saving solution for road safety.
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