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Innovative technology approaches the Arduino UNO serves as the central
controller, processing data from the MPU 6050 accelerometer and gyroscope to
detect sudden impacts or collisions. A pumping motor is triggered to deploy an
airbag mechanism whenever critical acceleration thresholds are exceeded. Water
submersion is detected using a pressure sensor, allowing the system to
automatically transmit distress signals for timely rescue. Driver drowsiness is
mitigated through an eye blink sensor that monitors blink frequency, thereby
reducing sleep-related accidents. RF encoder and decoder modules secure ignition
control, preventing unauthorized vehicle access. The engine ignition system is
simulated by a gear DC motor governed by relay outputs from the Arduino. An
LCD module provides real-time status and alert notifications, keeping the driver
informed. The GSM module enables emergency communication, sending SMS
alerts to user-defined contacts. GPS integration ensures precise location tracking,
facilitating prompt assistance from rescue services. Upon detecting an accident,
the system automatically relays the vehicle’s coordinates to both the user and
ambulance services. An efficient Arduino-based control algorithm processes
sensor inputs to generate timely alerts. A user-friendly LCD interface displays
sensor readings and operational statuses in real time. The combined GSM and
GPS modules ensure immediate and accurate emergency reporting. Security is
further reinforced by the RF-based key authentication, minimizing theft and
unauthorized usage. Ultimately, this system showcases how affordable, integrated
electronics can significantly enhance vehicle safety and driver securety.

© 2025 International Journal of Advanced Research in Science and Technology (IJARST). All rights reserved.

1. INTRODUCTION

In modern society, vehicular safety has become a

monitors blink patterns and buzzer, head light alerts the
driver if drowsiness is detected. Vehicle security is
fortified through an RF encoder and decoder, ensuring
only authorized individuals can access the engine

paramount concern due to the increasing number of road
accidents. Innovative solutions are needed to minimize
casualties and provide prompt assistance during critical
events. This project presents an advanced accident
detection and security system designed to enhance driver
safety and vehicle security[1]. By integrating a variety of
sensors and communication modules, the system aims to
quickly detect collisions and automatically alert
emergency services. An MPU 6050 accelerometer and
gyroscope module accurately monitors sudden impacts
and unusual vehicle movements. A pressure sensor
further detects water submersion, enabling timely rescue
operations if the vehicle is submerged. To prevent
accidents caused by driver fatigue, an eye blink sensor
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ignition. The gear DC motor represents the engine
ignition mechanism, providing a clear demonstration of
the system’s control capabilities. All critical data and
alerts are displayed on an LCD module, enabling the
driver to stay informed in real time. Road traffic
accidents are a major global concern, claiming over 1.3
million lives annually and injuring 20 to 50 million more,
according to the World Health Organization (WHO). In
many countries, especially in developing regions, road
traffic injuries are among the leading causes of death and
disability, particularly among young adults aged 15-29.
A significant portion of these accidents result from driver
error, fatigue, lack of timely medical response, and
inadequate vehicle safety systems. In India alone, the
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Ministry of Road Transport and Highways reported over
150,000 road fatalities in a single year, highlighting the
urgent need for intelligent safety systems. Delays in
rescue efforts, unreported accidents in remote areas, and
unauthorized vehicle access further exacerbate the
risks[2]. These alarming statistics underscore the
importance of deploying affordable, real-time accident
detection and emergency response technologies like the
system proposed in this project to mitigate casualties and
enhance road safety.

Using an ensemble of accelerometer signals, GPS
tracking, and convolutional neural networks (CNNs), the
system can accurately identify collision events with high
precision. The model is trained on large datasets to
distinguish between normal driving patterns and actual
accidents. It incorporates edge computing devices like
Raspberry Pi and Arduino UNO to perform real-time
inference and communicates the incident through
GSM/GPS modules [3]. The approach significantly
enhances response time and accuracy compared to
traditional threshold-based methods. This paper presents
a real-time vehicle accident detection system using deep
learning techniques integrated with sensor data. The
model utilizes data from accelerometers, gyroscopes
(such as MPUG6050), and video feeds to detect anomalies
associated with vehicular accidents. The system is trained
on a large dataset to differentiate between normal driving
patterns and crash events. It ensures high accuracy and
low false positives, and is capable of instantly alerting
emergency services with precise location data via GSM
and GPS modules.

The research addresses limitations in conventional
single-sensor systems by integrating data from multiple
sources such as accelerometers, gyroscopes (inertial
measurement units), pressure sensors, and camera-based
vision modules. The study presents a modular
architecture that is compatible with embedded platforms
such as Arduino UNO, STM32, and Raspberry Pi,
allowing real-world implementation in  low-cost
intelligent vehicles. The vision system, when combined
with IMU and pressure data, contributes to early
detection of abnormal driving patterns such as swerving,
abrupt lane changes, and drowsiness [4]. The fused
sensor output enhances the reliability of safety
mechanisms like automatic emergency braking (AEB),
seatbelt tightening, airbag pre-deployment, and real-time
alerting through GSM/GPS modules. Experimental
evaluations conducted on both simulated and physical
vehicle models demonstrated a significant reduction in
false positives and improved detection latency, achieving
an average response time under 300 milliseconds. The
authors conclude that this sensor fusion strategy
represents a critical step toward fully autonomous and
intelligent safety systems, offering a scalable and
efficient solution for next-generation vehicular safety
applications.
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The system integrates a combination of sensors such as
accelerometers, GPS modules, and gyroscopes within
vehicles, along with roadside communication units, to
monitor  vehicular dynamics and environmental
conditions in real-time. Upon detecting an anomaly that
indicates a collision or crash—such as sudden
deceleration, sharp impact forces, or abrupt vehicle
movement—the system triggers an alert. This alert
includes precise GPS coordinates, time of occurrence,
vehicle identification, and severity metrics, which are
immediately transmitted via cellular or wireless networks
to nearby emergency services and traffic control centers.
The authors also incorporate a cloud-based platform that
stores and analyzes the incoming data to prioritize
emergency dispatch and facilitate post-accident analysis
[5]. Simulation results and field tests presented in the
paper demonstrate improved response times and the
system’s ability to minimize human intervention, thereby
increasing the chances of survival for accident victims.
The study emphasizes the scalability and adaptability of
the system, suggesting its integration with smart city
infrastructure for broader applications in intelligent
transportation systems (ITS).

Traditional communication protocols used in vehicular
networks, such as Dedicated Short-Range
Communications (DSRC) and Cellular-V2X, often face
challenges related to latency, bandwidth limitations, and
reliability under high mobility conditions. This paper
introduces a new lightweight protocol, referred to as
Vehicular Safety-Oriented Protocol (VSOP), which
optimizes data packet structure, transmission scheduling,
and adaptive error correction to ensure minimal latency
and maximum reliability in dynamic vehicular
environments [6]. The protocol is tailored for Vehicle-to-
Vehicle (V2V) and Vehicle-to-Infrastructure (V2I)
communications and is particularly suited for safety-
critical applications such as collision avoidance, lane-
change alerts, emergency braking notifications, and real-
time accident reporting. The authors implement the
protocol on a simulation platform using NS-3 and
validate it through physical deployment on a small-scale
vehicular testbed with microcontroller-based nodes (e.g.,
Arduino Uno and ESP32), equipped with GSM/GPS
modules and motion sensors. Their results demonstrate
that VSOP  significantly  reduces  end-to-end
communication delay up to 40% compared to existing
protocols while maintaining robust data delivery even
under high vehicle density and at highway speeds. The
protocol also  supports priority-based  message
scheduling, ensuring that life-critical messages such as
crash alerts are transmitted with the highest precedence.

As vehicles become increasingly connected through loT
devices, they become prime targets for cyberattacks, such
as unauthorized remote access, data theft, and keyless
entry breaches. In this context, the authors explore the

integration of Radio Frequency (RF) and loT
technologies to develop an innovative security
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framework that enhances vehicle protection. By
leveraging RF-based communication for authentication
and employing IoT sensors to monitor various aspects of
the vehicle’s operation and surroundings, the proposed
system aims to provide real-time, continuous security
monitoring [7]. The integration of these technologies is
designed to detect potential threats early, thereby
reducing the risk of unauthorized access or hacking. The
paper also discusses the challenges associated with
deploying such technologies, including potential issues
with signal interference, the security of IoT networks,
and the need for seamless, scalable solutions that can be
implemented in diverse vehicle models. The authors
envision this integration as a significant step forward in
the development of smart, secure vehicles capable of
resisting evolving cyber threats in the automotive sector.

The real-time driver fatigue detection system that uses
machine learning techniques deployed on embedded
systems. The system utilizes various sensors, such as
cameras and physiological sensors, to monitor the
driver’s behavior and physiological signals, including eye
movement, facial expressions, and heart rate. Machine
learning algorithms analyze these data streams to
accurately detect signs of fatigue and alert the driver to
prevent potential accidents. The authors emphasize the
importance of using embedded systems for this task, as
these systems are designed for real-time processing,
energy efficiency, and low-latency operation, which are
critical for safety-critical applications in automotive
environments[8]. The paper also compares the
performance of different machine learning models and
provides insights into their real-time applicability in
embedded systems, discussing trade-offs in accuracy,
processing time, and hardware requirements. The
proposed system demonstrates a promising approach to
improving road safety by providing proactive and
automatic fatigue detection, which can significantly
reduce the risk of accidents caused by drowsy driving[9].
In further discusses challenges such as data privacy,
sensor reliability, and environmental factors that can
affect system performance, offering potential solutions to
overcome these obstacles and improve the robustness of
fatigue detection systems.

The critical design considerations for airbag deployment
systems in modern vehicles. Airbags are a vital safety
feature, and their timely deployment in the event of a
collision can be a matter of life and death. The authors
propose a hardware-software co-design approach to
enhance the performance, reliability, and efficiency of
airbag systems. In this approach, the authors integrate
both hardware components (such as sensors and
microcontrollers) and software algorithms (such as real-
time decision-making processes and signal processing) to
optimize the system’s responsiveness to crash events.
The paper highlights the challenges of achieving low-
latency, high-reliability, and safety-critical functionality
in airbag systems, which need to react within
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milliseconds to ensure proper deployment[10]. By
combining hardware and software in the design process,
the authors are able to meet these stringent real-time
requirements while also improving system flexibility and
scalability. The paper details the design of a custom
embedded system that monitors collision sensors,
processes the data in real time, and triggers the airbag
deployment mechanism with minimal delay. It also
presents simulation results to demonstrate the
effectiveness of the co-design approach in meeting the
real-time constraints of airbag systems. The authors
argue that this hardware-software co-design methodology
could be applied to other automotive safety systems,
offering a blueprint for creating more efficient, reliable,
and safer embedded systems in the automotive industry.

The critical issue of improving emergency response times
in the event of a vehicle accident. In emergency
situations, rapid assistance is vital for minimizing
damage and preventing fatalities. The authors propose an
integrated system combining Global Positioning System
(GPS) and Global System for Mobile Communications
(GSM) technologies to enhance the emergency response
capabilities of smart vehicles. By embedding GPS and
GSM modules into the vehicle's communication systems,
the paper introduces a method for automatically detecting
accidents and transmitting real-time location data to
emergency responders. This integration allows for swift
identification of the accident's location, significantly
reducing response time and improving the overall
efficiency of emergency services. The authors present a
detailed design of the system, emphasizing the
importance of seamless communication between the
vehicle and emergency networks, which ensures accurate
and timely dispatch of rescue teams [11-15]. The authors
also address issues such as system security and privacy
concerns, proposing solutions to safeguard the
transmitted data. The proposed system aims to not only
save lives but also reduce the burden on emergency
services by automating the alert and location-tracking
process.

As vehicles become more connected through various
sensors, devices, and communication systems, they are
increasingly wvulnerable to a wide range of security
threats, including cyberattacks and unauthorized access.
The authors propose a comprehensive loT-based
framework that addresses these concerns by
incorporating real-time monitoring, remote diagnostics,
and proactive security measures into a unified
system[16]. The proposed framework uses a network of
loT-enabled sensors embedded throughout the vehicle to
monitor critical parameters such as vehicle speed, driver
behavior, engine performance, and environmental
conditions [17-20]. These sensors feed data to a
centralized control system that uses machine learning
algorithms and data analytics to detect anomalies, predict
potential failures, and identify security threats. For
example, abnormal driving patterns or unauthorized entry

Page | 1703



Int. J. Adv. Res. Sci. Technol. Volume 14, Issue 11, 2025, pp.1701-1710.

attempts can be instantly detected, triggering immediate
alerts or countermeasures, such as locking doors or
notifying the authorities. The paper discusses how this
loT-based framework enhances vehicle safety by
providing a higher level of situational awareness for both
drivers and fleet operators, helping to prevent accidents,
reduce theft, and improve overall vehicle security. The
authors explore the challenges of data privacy,
interoperability among different vehicle systems, and the
integration of loT networks into existing vehicle
infrastructure.

2. OBJECTIVE

To create an integrated vehicle safety and security system
centered around the Arduino Uno. Its core functions
include: detecting accidents (collisions or rollovers) by
monitoring sudden changes in acceleration/angular
velocity, identifying vehicle submersion (e.g., in floods)
using a pressure sensor, and preventing accidents through
driver fatigue monitoring via an eye blink sensor that
issues sound warnings. For security, an RF-based system
ensures only authorized users can start the engine. Upon
detecting an emergency (accident or submersion), the
system automatically uses GPS to pinpoint the location
and a GSM module to immediately send an emergency
alert and coordinates to contacts/rescue services,
displayed on an LCD, thereby minimizing response time
and potentially saving lives. The entire system is
designed on a reliable, affordable, and scalable platform.

This objective ensures long-term adaptability, making it
easier to enhance the system with new technologies
(e.g., loT integration, Al-based detection) without
redesigning the entire framework. It also simplifies

3.1Block Diagram of System

POWER
SUPPLY UNIT

EYE BLINK
SENSOR

MPU 6050
SENSOR
ARDUING
MICROCONTROLLER
PRESSURE

SENSOR

RFDECODER [ ™

-

maintenance and customization for different vehicle
types.

3. SYSTEM ANALYSIS

The heart of the system is the Arduino Uno, which
interfaces with a variety of sensors and modules to detect
accidents, alert emergency contacts, and deploy safety
mechanisms. The system receives power through a
Power Supply Unit that ensures stable voltage to all
components. Critical sensing inputs include the MPU
6050 Sensor, which combines an accelerometer and
gyroscope to detect sudden vehicle movement, tilt, or
rollovers, and a Pressure Sensor, which identifies forceful
impact from collisions. An RF Decoder is also
incorporated to receive wireless input commands. These
sensors send continuous signals to the Arduino Uno for
processing and real-time decision-making. In the event of
abnormal sensor readings indicating a crash or driver
drowsiness (monitored through blink duration), the
system immediately activates a Buzzer and Indicator
Light to alert the driver and nearby passengers. If the
condition persists beyond a threshold, the system initiates
a communication sequence using a GSM module
connected via UART communication. Location data is
gathered from a GPS module and included in an
automated SMS alert sent to predefined emergency
contacts. The Arduino Uno controls a 2-Relay Module,
which triggers two vital actions: activating the Pumping
Motor to deploy the airbag and cutting off the Gear DC
Motor/Engine to halt the vehicle. This quick response can
reduce the impact of the accident and protect passengers.
An LCD display provides real-time feedback and system
status to the user for monitoring and diagnostics. If any
faults occurs directly to the emergency contact through
viva SMS.

BUZZER &
INDICATOR LIGHT

|
| GSM |
] )

PUMPING GEAR DC MOTOR
MOTOR AIR BAG ENGINE

Fig 1: Block Diagram of the System

The system is built around an Arduino Uno
microcontroller, which serves as the central unit for
processing data from various sensors and modules to
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ensure both monitoring and safety features. At the core of
the system lies the microcontroller, which is powered by
a Power Supply Unit and acts as the central control unit
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interfacing with all input and output components. Input
sensors include the MPU 6050 sensor (which combines
an accelerometer and gyroscope to detect motion and
orientation), a Pressure Sensor (to detect impact forces),
and an RF Decoder (to receive remote signals, likely for
manual or remote-control operations). These sensors feed
data into the microcontroller, which processes the input
to determine if an accident or emergency condition has
occurred. When a potential accident is detected, the
microcontroller activates a Buzzer and Indicator Light to
alert  nearby individuals.  Simultaneously, it
communicates via UART (Universal Asynchronous
Receiver-Transmitter) to a GSM module for sending
messages and a GPS module to determine the location.
This information can be sent to emergency contacts or
authorities for rapid response. In terms of vehicle safety
response, the microcontroller controls a 2-Relay module.
One relay drives a Pumping Motor to inflate an Airbag,
providing immediate physical protection to occupants.
The other relay controls a Gear DC Motor Engine,
possibly to manage vehicle movement or engine
shutdown to prevent further danger. The LCD is used to
display relevant system status or sensor readings for the
user. This integrated setup ensures real-time monitoring,
quick emergency response, and enhanced in-vehicle
safety through automation and communication
technologies.

Start

l

Initialize all modules

I

— Monitor/Reads data

1.7

Decision No
AccidentDr —

Immediate Alert

Y

No condition
persist beyond
2 threshold?

Yes
v

Emergency Response

!

Fault/Status Display
T
¥
End

Fig:2 System Workflow
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1.START: System Initialization.

2.Initialize: The Arduino Uno powers up and
initializes all modules (MPU 6050, Pressure Sensor,
GSM, GPS, LCD, Relays).

3.Monitor  Sensors  (Input): The Arduino
continuously reads data from the MPU 6050 (for
sudden movement/tilt/rollover), the Pressure Sensor
(for impact force), and RF Decoder (for remote input).
It also monitors blink duration for driver drowsiness.

4.Decision (Accident/Drowsiness?):

Is an abnormal reading (crash or persistent
drowsiness) detected?
= NO: Loop back to Monitor Sensors.

= YES: Proceed to Immediate Alert.
5.Immediate Alert (Process):

Activate the Buzzer and Indicator Light to warn
the driver and nearby passengers.
6.Decision (Condition Persists?):

Does the condition persist beyond a threshold?
(This acts as a confirmation step to avoid false
positives).

= NO: Deactivate alerts, loop back to Monitor
Sensors.

= YES: Proceed to Emergency Response.

7.Emergency Response (Process): Get Location:
The GPS Module acquires location coordinates.

Send Alert: The GSM Module sends an automated
SMS Alert (including location) to predefined
emergency contacts via UART.

Vehicle Safety Actions (Relay Module):

= Activate Relay 1 to trigger the Pumping Motor
for Airbag deployment.

= Activate Relay 2 to Cut Off the Gear DC
Motor/Engine to halt the vehicle.

8.Fault/Status Display (Output): Update the LCD
with  real-time  feedback (e.g., "ACCIDENT
DETECTED," "SMS SENT"). Note: The system
description also mentions sending a fault SMS directly
to emergency contacts.

9.END: The emergency sequence is complete, and
the system waits for external reset or rescue.

4. HADWARE COMPONENTS
4.1ARDUINO IDE
Arduino IDE is an integrated development
environment (IDE) used to develop and program code

for Arduino boards. Arduino boards are equipped with
microcontrollers and can be programmed using a
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simplified version of C++ programming language. The
Arduino IDE provides a platform for writing,
compiling, and uploading code to Arduino boards. The
IDE includes a code editor, a compiler, and a serial
monitor to communicate with the board. The code
editor provides syntax highlighting and auto-
completion to make writing code easier. The compiler
compiles the code and generates a binary file that can
be uploaded to the board.

The serial monitor allows you to send and receive
data from the board during runtime. To begin with, the
necessary libraries for components such as the
MPUG6050, GSM module, GPS module, and LCD
display are included at the top of the code. For instance,
the Wire.h and MPU6050.h libraries are used to
interface with the accelerometer and gyroscope sensor,
while SoftwareSerial.h is used to communicate with the
GSM and GPS modules via digital pins. The setup()
function initializes all components: the serial monitor,
LCD, sensor modules, and input/output pins. This
function ensures that all devices are ready to operate as
soon as the system is powered on. It also establishes
serial communication between the Arduino and
GSM/GPS  modules using  Serial.begin() and
mySerial.begin() functions. The loop() function
continuously monitors sensor data.

The MPUG050 detects sudden acceleration or tilts,
while the pressure sensor monitors force impacts. If
predefined thresholds are crossed (indicating a potential
accident), the microcontroller triggers an alert. A
buzzer and indicator LED are activated, and the LCD
displays a warning message. The GPS module fetches
the current coordinates of the vehicle, and the GSM
module sends an SMS alert containing the location to a
pre-stored emergency contact number. This is achieved
by AT commands coded in the Arduino sketch to
communicate with the GSM module. Additionally, the
Arduino controls two relays—one to activate the airbag
inflator motor, and the other to manage the gear DC
motor, potentially used to bring the vehicle to a safe
stop or activate hazard indicators. The code is uploaded
to the Arduino UNO via USB from the Arduino IDE.
Real-time debugging and serial monitor output allow
developers to verify sensor values and ensure proper
communication between modules.

The Arduino UNO is a highly useful electrical
component that has a USB interface, 14 digital 1/0 pins
(of which 6 are used for PWM), 6 analog pins, and an
Atmega328 microcontroller. It also supports three
communication protocols: Serial, 12C, and SPI.
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The Arduino Uno is a microcontroller board
designed by Arduino.cc that is based on the Atmega328
microprocessor and is the first Arduino board created
(UNO = "one" in Italian). The software for creating,
compiling, and uploading code to Arduino boards is
known as the Arduino IDE (Integrated Development
Environment), and it is available for free download
from the Arduino Official Site.

4.2 EYE BLINK SENSOR

An eye blink sensor is a device that detects and
measures the blinking of a person's eyes. It typically
uses infrared light and photodetectors to monitor
changes in the light reflected from the eye when it
closes and opens. These sensors have various
applications, including healthcare, human-computer
interaction, and driver drowsiness detection.

Eye blink sensors detect eye blinks by monitoring
changes in light intensity near the eye, typically using
infrared light. When a person blinks, the eyelid blocks
the light, causing a decrease in the reflected light that
the sensor detects. This change is then processed by the
sensor's circuitry, often resulting in a digital output
signal. The eye blink sensor constantly trasnmitting
infrared waves which are reflected and detected by the
receiver. As soon as the eye blinks the output of the
sensor transitions to a HIGH state. This output is sent to
the Arduino board. The Arduino activates the buzzer to
make the noise.

Tablel: Features of eye blink sensor

Dr.R.Sugashini & Dr.S.Satthiyaraj

Feature Parameter Value/Range
Signal 50 - 1000 V
Electrooculography | Amplitude
(EOG) Frequency 0.1-10Hz
Range
Reflection Varies
Intensity depending
on sensor
and eye
IR Reflection movement
Sampling Typically,
Rate 100 - 1000
Hz
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Fig 4: Prototype of Eye blink sensor, indicator light

In fig.4 the LCD is acting as a Diagnostic and
Status Dashboard. It is constantly providing an update on
the system's core functions:

1.E=314: The drowsiness detection system is
active and reporting a status or measurement (314).

2.P=004: The crash detection system is active and
reporting a status or measurement (004).

3.AK=5.75: The system is measuring movement
or a similar analog condition, reporting a value of 5.75.

4.Key OK: The main control unit (ARDUINO
UNO) is working properly and the system is ready for
operation.

E=@Al  F=did
Ai—21.BKea 0K

Fig 5: Prototype of MPU 6050

This prototype effectively demonstrates the
integration of detection, decision-making, safety
actuation, and remote communication for intelligent
vehicle safety. The display states two points

1.Sensor Activity: It is actively reading from the
main sensors (indicated by the E, P, and AK codes). The
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specific numbers (001, 004, 21.0) are the current data
points being processed by the system.

2.System Health: The Key OK message confirms
that the ARDUINO UNO and the core software logic are
running without any major errors.
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Fig 6: Prototype of Pressure sensor

The live data from the system's sensors:

l.Increased Activity: The E=002 and P=011
values suggest the system is detecting some low-level
activity or changes in the environment (slight fatigue or
pressure/vibration), but nothing critical enough to trigger
an emergency response.

‘»{.%(,R |

\u:b
o\

v /A}uml

2.Monitoring Confirmed: The Key OK message
confirms that the ARDUINO UNO is processing data
correctly and all monitoring functions are active.

The system is actively monitoring and reporting
current, non-critical sensor values.

a.laéﬁg ) \' RFRECFEIVER

/('W“l
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~b
ENSQR \ 1 ”
X zkl /\\
' Q/

\

MG 6050

Fig 7: Prototype of RF decoder for fake key

In fig.7 the display confirms the system is fully operational and reporting current sensor data. The reporting data is given

in a table below.

Table 8:Reporting Data

Displayed Representation Meaning
Text
E=001 Emergency or Eye | This is a status flag, likely related to the EYE BLINK SENSOR (drowsiness
Blink detection) or a general event counter. The value 001 suggests that a specific non-
Status/Flag critical condition is 'ON' or has been recently detected (e.g., initial signs of
fatigue).
P=004 Pressure This relates to the PRESSURE SENSOR (used for impact/accident detection).
Status/Reading The value 004 is a specific reading or status code from that sensor, indicating a
low or non-critical pressure/impact level.
AK=2.84 Analog Key, This is a specific, real-time analog sensor reading. This value of 2.84 suggests a
Accelerometer, measurement from a continuous sensor like the MPU 6050 (for
or another sensor acceleration/impact), indicating the current movement or inclination is being
reading measured.
Key System This is the overall health check. It confirms that the system'’s core control
OK Status logic, or a main user input key, is functional and operating normally. It means the
Arduino is running its program correctly.
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5. CONCLUSION

The development of the Intelligent Vehicle
Accident Detection and Safety System how embedded
technology can be effectively applied to improve road
safety and emergency responsiveness. In a world where
road accidents remain a leading cause of injury and death,
especially due to delayed medical assistance, this project
provides a timely solution by introducing a system that can
automatically detect accidents and immediately alert
emergency contacts with precise location details. The core
aim of this project was to reduce the time gap between the
occurrence of an accident and the arrival of help, which
can often be the deciding factor between life and death in
critical situations. This system, once implemented in real-
world vehicles, can operate independently without human
intervention, ensuring that even if the driver is
unconscious or unable to communicate, a distress alert is
still sent. This significantly increases the chances of rapid
response from emergency services. Furthermore, the
project demonstrates the wvalue of automation in
transportation safety by minimizing human error and
providing real-time decision-making support. The
integration of detection and communication processes into
one compact system represents a major advancement in
vehicular safety design. Beyond just academic or
experimental value, this project offers real-world
relevance. It can be implemented in commercial vehicles,
personal transport, and public transit systems to create
safer roads and reduce fatalities. This project highlights the
growing importance of smart systems in transport safety
and demonstrates that technology, when used responsibly,
can make a significant difference in saving lives and
improving the overall driving experience.

6. FUTURE SCOPE

The future scope offers many opportunities for
improvement and real-world application. One significant
enhancement would be integrating the system with cloud
platforms, allowing real-time data collection, remote
monitoring, and long-term storage for analysis. Adding
camera modules would allow the system to capture video
footage during and after accidents, which can be beneficial
for legal evidence and insurance claims. Further
advancement can be achieved by incorporating artificial
intelligence to analyze driving patterns and predict
accidents before they happen, thus taking preventive
actions. Vehicle-to-vehicle (V2V) communication can also
be implemented to alert nearby vehicles of an accident,
reducing the risk of chain collisions. A mobile application
can be developed to allow users to monitor vehicle status,
receive alerts, and track the vehicle’s location in real-time.
Voice-controlled features can make it easier to report
accidents or call for help without physical interaction.
Moreover, the system can be enhanced to automatically
notify the nearest hospital, police station, or ambulance
with precise GPS coordinates for a faster emergency
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response. Adding a black box feature that records vehicle
data before and after an accident can be extremely helpful
for post-accident investigation. The system could also be
powered using solar energy to ensure it remains
operational even when the vehicle’s battery fails. Lastly,
this intelligent system can be integrated into smart city
infrastructure, allowing coordination with traffic systems
and emergency services for more efficient and life-saving
responses.
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