Int. I. Enee. Res. & Sci. & Tech. 2026

%L International Journal of Engineering Research and Science & Technology

Real Time Driver Safety Monitoring System

'Pinjala Bala Bhavya,’Upadhyayula Naga Ratna Chinmayi,’Sivarathri Pushpa,*Sonti Jayasri,
°Dr. P. Bhaskara Rao

12341, G Student, Dept ELECTRONICS AND COMMUNICATION ENGINEERING, St.Ann’s

College of Engineering and Technology, (Autonomous)Chirala, Bapatla Dist, Andhra Pradesh —
523187, India

S Associate Professor, Dept ELECTRONICS AND COMMUNICATION ENGINEERING, St.Ann’s

College of Engineering and Technology (Autonomous), Chirala, Bapatla Dist, Andhra Pradesh —

523187, India

ABSTRACT

Road accidents caused by microsleep and
sudden health deterioration have become
a serious and growing concern, often
resulting in loss of control over vehicles
and  severe casualties. Traditional
transportation systems generally lack real-
time monitoring mechanisms to detect
early signs of driver fatigue or medical
emergencies. To overcome this limitation,
a Real-Time Driver Safety Monitoring
System is proposed to continuously assess
the driver’s alertness and physical
condition using multiple sensors. The
system employs an eye blink sensor to
detect irregular or slow blinking patterns
that indicate drowsiness. In addition,
heartbeat and body temperature sensors
are used to monitor abnormal
Pphysiological conditions such as irregular
pulse rate, fever, or stress-related changes.
When the system identifies risky
conditions, it immediately activates a
buzzer to alert the driver and prevent
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potential accidents. For more critical
situations, the system sends an SMS
notification along with the vehicle’s real
time location to predefined emergency
contacts. It can also initiate an automatic
safety response by gradually reducing
vehicle speed and bringing it to a
controlled stop. This multi-layered
approach ensures early detection, timely
intervention, and

improved  driver

awareness.

KEYWORDS:  Driver

drowsiness
detection, Embedded systems, Eye blink
sensor, Heart rate monitoring, Real-time

alert system
INTRODUCTION

Road accidents have become a major global
concern, mainly caused by driver fatigue,
distraction, and reduced alertness. To
address this issue, a Real-Time Driver

Monitoring System using embedded
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systems is proposed to enhance road safety
through continuous monitoring of the
driver’s condition. The system uses sensors
such as eye blink, heart rate, and motion
sensors to detect signs of drowsiness,
inattentiveness, and abnormal driving
behavior. Embedded systems like Arduino
act as the central controller, enabling real-
time processing of sensor data and quick
decision-making. When unsafe conditions
are detected, the system triggers immediate
alerts through buzzers or vibrations to warn
the driver and prevent accidents. In severe
cases, it can send emergency notifications
with GPS location to family members or
authorities. This project is cost-effective,
energy-efficient, and suitable for various
vehicles including cars, buses, and trucks. It
provides a smart, automated solution to
improve driver safety and reduce accident

risks effectively.
RELATED WORK

Recent research on driver safety monitoring
systems focuses on detecting drowsiness
and health deterioration using embedded
and real-time technologies. Many studies
propose Arduino-based systems that use
eye blink sensors to identify fatigue by
analyzing blinking patterns and triggering
alerts when abnormal behavior is detected.
Other approaches integrate physiological

sensors such as heart rate and body
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temperature sensors to improve accuracy in
identifying unsafe driving conditions.
Some advanced systems combine multiple
inputs including facial expression analysis,
head movement detection, and sensor
fusion techniques to enhance reliability
under different lighting and driving
environments. Researchers have also
developed low-cost embedded solutions
that process sensor data in real time and
activate warning mechanisms like buzzers
or vibrations to alert drivers before
accidents occur. In more advanced models,
GPS and communication modules are
integrated to send emergency alerts to
family members or authorities. Overall,
existing literature shows that multi-sensor
embedded systems significantly improve
detection accuracy and help prevent

accidents effectively.
LITERATURE REVIEW

The literature survey on driver monitoring
systems shows continuous advancements in
safety technologies. Early work by Luis M.
Bergasa introduced eye blink and
PERCLOS-based fatigue detection,
forming the foundation for modern
systems. IEEE and Elsevier studies
highlight the importance of intelligent
transportation systems using sensors,
real-time

machine learning, and

monitoring. Researchers have proposed
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CNN and OpenCV-based vision systems
for accurate drowsiness detection, while
IoT and Raspberry Pi platforms enable real-
time data processing and remote alerts.
Additional works focus on IR sensors,
heartbeat, and temperature monitoring to
detect physiological changes. Multi-sensor
integration and alert mechanisms like
buzzers and vehicle control further enhance

system reliability and accident prevention.
EXISTING METHOD

Existing driver safety monitoring systems
use a variety of techniques, including
vehiclebased measures, behavioral
analysis, and physiological monitoring.
Vehicle-based systems analyze parameters
such as steering angle, lane deviation, and
vehicle speed to detect abnormal driving
patterns. Behavioral methods involve
image processing techniques to monitor eye
closure, head movement, and facial
expressions. Physiological systems use
sensors to measure heart rate, brain activity,
or skin response. Although these methods
provide useful insights, they have several
limitations. Vehiclebased systems may not
accurately detect driver fatigue in all
situations. Vision-based systems depend
heavily on lighting conditions and may fail

when the driver wears glasses or when the

camera is obstructed.

PROPOSED METHOD
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The proposed method focuses on
developing a real-time driver drowsiness
detection system using an embedded
platform such as Raspberry Pi or Arduino.
The system continuously monitors the
driver’s eye movements using an IR-based
eye blink sensor to identify abnormal
blinking patterns and prolonged eye
closure. The collected sensor data is
processed in real time using programmed
logic to determine the driver’s alertness
level. When signs of fatigue or drowsiness
are detected, the system immediately
activates an alert mechanism such as a
buzzer or alarm to warn the driver.
Additionally, the driver’s status is displayed
on an LCD or LED display for continuous
awareness. The system ensures fast
response by minimizing processing delay
and improving detection accuracy. It
operates on a simple, low-cost architecture
that can be easily integrated into different
vehicles. This approach enhances road
safety by providing timely warnings,
preventing accidents caused by driver

fatigue, and ensuring reliable real-time

monitoring.
SYSTEM ARCHITECTURE
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Fig 1: Block Diagram
METHODOLOGY DESCRIPTION
Power Supply and Initialization

The system begins with a regulated power
supply that provides stable voltage to all
components including sensors, processing
unit, and output devices. Proper power
management ensures uninterrupted
operation and protects the circuit from
voltage fluctuations. Once powered, the

system initializes all connected modules

and prepares for real-time monitoring.
Sensor Data Acquisition

An IR-based eye blink sensor continuously
monitors the driver’s eye movements to
detect blinking patterns and eye closure
duration. The sensor captures variations in
infrared reflection and converts them into
electrical signals. These signals are sent to
the processing unit for further analysis to

identify signs of drowsiness or fatigue.
Processing and Decision-Making Unit

The Raspberry Pi or Arduino acts as the

central controller that processes incoming
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sensor data using programmed logic. It
analyzes blink frequency and eye closure
time to determine the driver’s alertness
level. If abnormal patterns are detected, the
system classifies the condition as drowsy or

unsafe.
Alert Generation System

When drowsiness is detected, the system
immediately triggers a buzzer or alarm to
alert the driver. Additionally, an LCD or
LED display shows the driver’s status in
real time. This dual-alert mechanism
ensures quick response and improves driver

awareness.
System Output and Safety Response

The final section ensures overall safety by
maintaining continuous monitoring and
providing real-time feedback. In advanced
implementations, the system can be
extended to send SMS alerts or activate
vehicle control actions. This ensures timely
intervention and reduces the risk of

accidents effectively.

SOFTWARE AND
REQUIREMENTS

HARDWARE

Raspberry Pi / Microcontroller
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Fig 2: Raspberry Pi

The Raspberry Pi or Arduino acts as the
central processing unit of the system. It
collects data from all sensors, processes it
in real time, and controls output devices

like buzzer and LCD.

Eye Blink Sensor

Fig 3: Eye Blink Sensor

The eye blink sensor detects driver
drowsiness by monitoring eye movement
using infrared signals. It identifies
prolonged eye closure and irregular

blinking patterns for safety analysis.

Temperature Sensor

Fig 4: Temperature Sensor

The temperature sensor measures the
driver’s body or cabin temperature

continuously. It helps detect abnormal
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conditions that may affect driver alertness

and safety.

Heartbeat Sensor

Fig 5: Heartbeat Sensor

The heartbeat sensor monitors the driver’s
pulse rate in real time using light-based
sensing technology. It detects abnormal
heart conditions that may lead to unsafe

driving situations.

Buzzer

Fig 6: Buzzer

The buzzer produces an audible alert when
unsafe conditions such as drowsiness or
abnormal  health are detected. It
immediately warns the driver to regain

attention.

LCD Display

BCepE. 85883885«
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Fig 7: LCD Display

The LCD display shows real-time
information such as heart rate, system
status, and warning messages. It provides
clear visual feedback to improve driver

awareness.
Power Supply Unit

The power supply provides regulated
voltage to all components in the system. It
ensures stable and continuous operation

using battery or vehicle power source.
Software Requirements

Embedded C Programming: Embedded
C is used to program the microcontroller for
reading sensor inputs and controlling output
devices. It enables efficient real-time
processing with direct hardware access.
The language supports low-level operations
required for embedded systems. It ensures
fast execution and minimal memory usage

for reliable performance.

Arduino IDE: Arduino IDE is used to
write, compile, and upload code to the
microcontroller. It supports Embedded
C/C++ programming with built-in libraries
for sensor interfacing. The IDE provides
tools like Serial Monitor for debugging and
hardware

testing. It simplifies

programming and speeds up development.

RESULTS AND DISCUSSION
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The experimental setup was designed to
simulate real driving conditions using a
camera for input, a Raspberry Pi or
computer for processing, and a buzzer

system for real-time alert generation.

Fig 8: Experimental Setup

The experimental setup evaluated a driver
monitoring system using OpenCV, Dlib,
and deep learning for facial analysis,
integrated with calibrated hardware and
tested under various real-time conditions to
ensure accurate, reliable, and effective
performance.During testing, all sensors
were individually evaluated and found to
respond accurately and quickly, with the
microcontroller processing inputs in real

time with minimal delay.

Fig 9.1 And 9.2 Testing
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Fig 10.1 And 10.2 Testing

The system effectively monitored driver
parameters such as eye blink rate, heart rate,
and temperature in real time and accurately
detected abnormal conditions. It reliably
triggered immediate alerts through the
buzzer, ensuring timely warnings and

enhancing overall driving safety.

Performance Analysis: The system
demonstrated good accuracy in detecting
driver drowsiness using real-time sensor
data, with minimal response time for
immediate alert generation to prevent

accidents.

LCD DISPLAY READINGS

1. NORMAL CONDITION

2. 51 Y TIRED 3. DROWSY

4. VERY DROWSY 5. EXTREME FATIGUE

BUZZER ALERT (WHEN DROWSY)

Fig 11: Readings of the LCD

The system showed reliable, stable, and
cost-effective performance across different
driving conditions, with multi-sensor
integration ensuring accurate detection and

improved road safety.

CONCLUSION
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The Driver Safety Monitoring System
successfully integrates multiple sensors to
detect drowsiness, fatigue, and abnormal
health conditions in real time. It provides
timely alerts through buzzer and display
units, helping to prevent accidents caused
by human error. Overall, the system proves
to be reliable, cost-effective, and suitable

for improving road safety.
FUTURE SCOPE

The system can be enhanced using Al and

machine learning for more accurate

prediction of driver behavior and fatigue
levels. Integration of IoT, GPS, and GSM
modules can enable real-time tracking and
emergency alerts to improve safety
response. In addition, advanced sensors and

vehicle control features can make the

system more intelligent and fully
automated.
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