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Abstract- Driver fatigue is a major contributor to road
accidents, frequently leading to serious outcomes. This
project suggests an anti-sleep alarm system for drivers,
incorporating a GSM module to improve road safety. The
system monitors the driver's state of awareness and
triggers warnings when signs of fatigue are identified. It
employs a combination of sensors, such as an eye-blink
sensor or head position detector, to continuously assess
the driver's state. When the system identifies fatigue, it
triggers a sound alarm. Additionally, the integrated GSM
module sends an alert message to a preconfigured
emergency contact, providing real-time updates about the
driver's status and location. This dual-layer alert
mechanism ensures timely intervention and reduces the
risk of accidents. The system is affordable, simple to
install, and appropriate for both commercial and personal
vehicles, providing an effective solution to enhance driver
safety on the road.
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L INTRODUCTION

Driver drowsiness is a leading cause of traffic
accidents, accounting for a significant percentage of
traffic fatalities worldwide. Prolonged driving,
especially on monotonous routes, can lead to
drowsiness, reducing the driver's reaction time and
awareness. Traditional methods of combating driver
fatigue, such as rest stops or co-drivers, are often
insufficient. Hence, there is a critical need for an
automated solution to detect drowsiness and alert the
driver in real time.

This study suggests the creation of an anti-sleep
alarm system for drivers, incorporating a GSM
(Global System for Mobile Communications) module
along with multiple sensors. The system is intended
to track driver behaviour, detect drowsiness
indicators, and take appropriate actions to prevent

IRE 1718876

accidents. Besides issuing real-time alerts to the
driver, the GSM module allows the system to notify
emergency contacts or fleet managers if the driver
remains unresponsive, thus enhancing overall safety.

1L METHODOLOGY & SYSTEM LOGIC

Hardware Setup & Sensor Monitoring

The physical configuration leverages continuous
observation of the operator via localized sensory
systems. An Infrared (IR) sensor is explicitly utilized
for detecting eye movements and tracking blink
duration by monitoring the closure of the eyes to
recognize immediate signs of drowsiness. The data
output from the IR tracking hardware is fed directly
into an Arduino Nano microcontroller, which
processes the input signals, identifies patterns in eye-
blink duration to determine if the driver is fatigued,
and dynamically manages the actuators.

Software Implementation & Threshold Criteria

The software logic is implemented through the
Arduino Integrated Development Environment (IDE)
environment. Threshold values for eye-blink duration
are defined within the logic code to differentiate
between natural blinking patterns and prolonged eye
closure representing safety hazards:

* Normal blink duration: t < 1 second
* Prolonged blink (drowsy state): t > 2 seconds

M1 HARDWARE COMPONENT
SPECIFICATIONS

The architectural design integrates several distinct
electronic and telemetry components to coordinate
real-time tracking, processing, signaling, and system
automation
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Microcontroller Arduino Nano / Uno

Functions as the master core unit. Handles real-time input analysis from sensors,

(ATmega328P / 128) evaluates blink duration thresholds, and triggers localized alarms and wireless
notifications. Operates at 5V base but supports 7V-12V external inputs.

Infrared Sensor IR Proximity Module An electronic layout designed to sense proximity and movement within its vicinity
by emitting light. Utilized specifically as the primary input sensor to detect human

eye-blinks.

Audio Actuator Piezo Buzzer

Provides immediate localized feedback based on the status of execution. Operates

via the reverse piezoelectric effect to emit high-frequency acoustic warnings to
instantly alert and awaken the operator.

Enables long-range wireless communication by interfacing with the Arduino via
UART serial standards. Safely dispatches warning SMS payloads containing

coordinates to predetermined contacts within seconds of an incident.

An electromagnetically driven switch (equipped with COM, NO, and NC
terminals) allowing a low-voltage microcontroller pin to safely dictate the status of

heavy-current high-voltage systems, managing the alarm lines and drivetrain

Establishes direct wireless device-to-device infrastructure over 315 MHz or 433
MHz channels across a 50m to 500m operational perimeter, circumventing cell

network dependencies for backup alerts.

Cellular GSM SIM900
Telemetry
Power Relay Module
Controller
switches.

Short-Range RF Transmitter &
Radio Receiver

Iv. EXPERIMENTAL RESULTS

Physical prototyping and simulation benchmarks
validated the architectural feasibility of the proposed
design:

» Fatigue Calibration: The embedded controller
successfully isolated natural ocular blinking
actions from real drowsiness profiles based on
the t > 2 seconds constraint parameter.

* Acoustic Responsiveness: The local piezo
buzzer generated a loud, persistent sound field
with zero noticeable logic delay following a
threshold violation.

* Telemetry Delivery: The cellular GSM
submodule successfully initialized connection
handshakes and delivered target emergency
SMS packets within 10 seconds of threshold
breaches, maintaining high system reliability.

V. CONCLUSION & FUTURE SCOPE
The proposed anti-sleep alarm system effectively

detects driver fatigue, issues immediate alerts, and
sends SMS notifications to emergency contacts. By
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integrating IR sensors, Arduino Nano, a piezo buzzer,
and a GSM module, the system provides a
comprehensive and cost-effective solution to enhance
road safety.

The platform lays the foundation for advanced
automotive  safety networks. Future design
expansions include:

* Automating mechanical braking systems or
electronic speed governors to safely slow
down and stop the vehicle automatically upon
detecting severe driver fatigue.

* Transitioning from basic infrared point-
sensors to advanced vision arrays utilizing
high-definition cameras running embedded
Artificial Intelligence (Al) algorithms and
Convolutional Neural Networks (CNN) for
face tracking.

* Expanding telemetry functionality by
implementing cloud-connected IoT interfaces
and specialized mobile application syncs for
centralized commercial fleet management.
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