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Abstract: 1oT-based real-time accident detection and emergency response system to enhance road safety. A
pressure sensor detects collision impact, while an ultrasonic sensor monitors surrounding obstacles to identify
abnormal vehicle behavior. A Wi-Fi-enabled IoT module enables live status updates through a web interface.
Wheel temperature is monitored to detect overheating, and a body temperature sensor tracks the driver's health,
triggering SMS alerts when needed. An emergency touch sensor activates SOS mode, instantly sharing the
vehicle’s location. A civil alert button allows bystanders to report road issues via SMS. The HC-05 module
ensures communication in remote areas. The integrated system reduces response time and enhances safety

through automated, real-time alerts.
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I. INTRODUCTION

Road accidents remain one of the leading causes of
fatalities worldwide, often aggravated by delayed
emergency responses and inefficient accident
detection mechanisms. Traditional accident reporting
methods, which rely heavily on bystanders, are
unreliable especially in remote or low-traffic areas
where timely assistance may not be available. To
address this critical challenge, this paper presents an
IoT-based, real-time tracking and emergency
communication system designed to detect vehicular
accidents automatically and trigger instant alerts.

The proposed system integrates a suite of sensors
including pressure, ultrasonic, temperature, and body
temperature sensors to detect collisions, abnormal
driving behavior, vehicle overheating, and driver
health conditions. A GPS module tracks the vehicle’s
live location, while communication modules like
GSM, Wi-Fi (ESP8266), Bluetooth (HC-05), ensure
robust alert delivery across various connectivity
conditions. Emergency alerts and sensor data are
transmitted to a cloud platform such as ThingSpeak
for live monitoring and are shared via SMS with
emergency contacts and response units. This system
not only automates emergency communication but
also empowers passengers and bystanders to report

critical incidents through touch and civil alert buttons,
thus enhancing public safety infrastructure.

The World Health Organization reports that road
traffic injuries are one of the leading causes of death
globally, particularly among young people. A
significant factor contributing to the severity of such
accidents is the delay in emergency response, often
caused by the lack of immediate incident reporting,
especially in remote areas. Therefore, the
development of automated, real-time accident
detection and emergency alert systems is imperative
to improve road safety and minimize fatalities.

The emergence of the Internet of Things (IoT) has
enabled the deployment of intelligent systems that
monitor, process, and communicate real-world
conditions in real time. Leveraging this potential, the
proposed system integrates multiple sensors,
microcontrollers, GPS, GSM, Bluetooth (HC-05),
LoRa modules, and cloud computing platforms to
build a comprehensive accident detection and
emergency communication framework. automated
detection, the system includes manual emergency
activation mechanisms. A touch sensor allows the
driver or passengers to trigger an SOS alert, while a
civil alert button empowers bystanders to report
accidents or breakdowns, contributing to community-
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driven safety. For areas lacking internet connectivity,
the HC-05 modules offer long-range, low-power
communication capabilities, ensuring uninterrupted
alert transmission.

II. METHODOLOGY
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Fig 1: Data acquisition and Processing unit

Responsible for sensing and local processing of
accident-related data. It includes sensors like
pressure, ultrasonic, temperature, and touch sensors
that detect physical impact, proximity, heat, or
manual triggers. These sensors are connected to a
Nano microcontroller, which processes the data in
real time. The ESP8266 WiFi module provides
wireless internet connectivity, while the HC-05
Bluetooth module allows short range mobile device
communication. A 7805 voltage regulator ensures
stable 5V power to the entire unit. The system
continuously monitors environmental parameters and
prepares data for transmission.
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Fig 2: Communication and Emergency system
Notification

The communication of processed data and the
generation of emergency alerts. The ESP8266
module sends sensor data to the cloud via an assigned
IP address, updating a ThingSpeak web page for real-
time monitoring. Simultaneously, crash data is
displayed and online notifications are generated. The
system integrates with an Android app to show
emergency alerts and location. Using Google Cloud
Messaging (GCM), it sends push notifications, and
SMS alerts are triggered to inform emergency
contacts. The module also shares the GPS location to
assist in quick response and rescue operations.

III. IMPLEMENTATION
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Fig 3: Flow chart
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After detection of an accident or it detects whether
any of the medical or criminal emergency button is
pressed, the system sends the vehicular emergency
location in the form of'a Mobile SMS to the registered
phone numbers of the family, police station, rescue
team, hospital, etc

IV. DETAILS OF EMERGENCY TYPE

(i) Type-1(Accident): This is the most significant and
common kind of emergency for a moving vehicle.
The system notifies the control room or the registered
mobile numbers of an emergency when a car collides
or is involved in an accident.

(ii) Type-2 (Medical): Occasionally It occurs that a
driver or passenger in a car may suddenly get unwell
and won't be able to find a nearby hospital, call for
assistance, or travel to the hospital. If that's the case,
they can manually activate the system by pressing a
button, designating a medical emergency as the type
of emergency. The closest hospital receives a
notification from the control room designating this
kind of incident as an emergency medical scenario,
and the hospital responds appropriately.

(iii) Type-3 (Criminal): In the event of a criminal
incident, an automobile can also request assistance
from the control room by employing this device or
nearest police station are informed.

(iv) Type-4 (Civil): The system functions similarly to
Vehicle-to-Vehicle = communication used in
intelligent traffic systems. It enables real-time,
automated response for efficient disaster management
and public safety. In the event of a natural calamity
causing road blockage, sensors detect the obstruction
and trigger an alert. This information is instantly
communicated to the nearest civil service office and
police station.

(v) Type-5 ( Mechanical): 1f a vehicle meets some
mechanical problems like vehicle breakdown nearest
workshop is informed.
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V. RESULT ANALYSIS

The system successfully collected real-time data from
all connected sensors. Pressure sensor output
increased sharply during impact, confirming collision
detection. Ultrasonic sensor showed obstacle
presence when distance dropped below 10 cm. Wheel
and body temperature sensors flagged alerts when
values crossed safe thresholds. SOS and civil alert
touch sensors activated the Bluetooth alert system
correctly. Data was sent to ThingSpeak cloud and
visualized on the dashboard without delay. In no-
internet areas, LoRa module transmitted emergency
messages over long range.

GPS module accurately sent location data with each
alert, ensuring quick response.

Fig 4: Final Hardware Prototype

IoT-based smart monitoring system integrates
various sensors and modules on a wooden baseboard
for applications like smart agriculture, home
automation, or weather tracking. It uses an Arduino
Nano for sensor data processing and an ESP8266
NodeMCU for wireless communication via Wi-Fi.
Keysensors include DHT11 (temperature/humidity),
HC-SRO04 (ultrasonic), pressure, touch, and a possible
soil moisture or flex sensor. A 16x2 LCD displays
real-time data, and an HC-05 Bluetooth module
provides secondary connectivity. The system is
powered by a 12V supply regulated to S5V.
Components are connected with jumper wires, and a
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switch controls power. This compact, modular
prototype demonstrates effective embedded system
and IoT integration.

Fig 5: Accident Detection using pressure sensor

A pressure sensor consistently reading 1024 may
indicate extreme force or impact, suggesting a
possible accident detection scenario. In such systems,
sudden spikes to maximum sensor output can be
interpreted as collisions or crashes. However, it's
crucial to confirm this with additional sensors (like
accelerometers) and verify circuit integrity to rule out
false positives.
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Fig 6: Medical output

The system provides real-time monitoring of
environmental conditions relevant to a patient's health
status. It displays temperature (29.2°C), pressure
(1024 hPa), and humidity (60%) in a simple, readable
format. Real-time values help identify abnormal room
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conditions that may affect a patient’s recovery or
well-being. The humidity reading, updated a minute
earlier, highlights data freshness and potential lag

EMERGENCY DETECTED
ALERT..hitps://www.google.com/maps/place/Dr+TTIT-Dr.T
.Thimmaiah+Institute+of+Technology/@12.9455501,78
.2451187,1032m/data=
1I3m1!1e3!14m10!1m2!2m1!1sTHIMAIYA+COLLEGE+KOLAR!3
m6!1s0x3badea56078f0443:0x5f3cd3fa43391fe2!8m2!13d12

.2481066!15sChZUSEINQUIZQSBDTOxMRUdFIEtPTEFSWhai
FnRoaW1haXlhIGNvbGxIZ2Uga29sYXKSAQdjb2xsZWdImgE;j
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Fig 7: Criminal output using Touch Sensor

An automated emergency alert system is triggered via
a touch sensor to indicate a potential issue at a
monitored civil infrastructure site. When activated, it
sends a real-time alert containing a Google Maps link
with exact coordinates precise location data allows
responders to act quickly and accurately.

VEHICLE FRONT DETECTED ....

Fig 8: Civil output

"VEHICLE FRONT DETECTED" is a real-time alert
indicating the presence of an object or vehicle ahead.
It uses an ultrasonic sensor to measure distance and
triggers a warning when a nearby obstacle is detected.
The alert is displayed on an LCD and can also be sent
via SMS using an ESP8266 or GSM module. This
enhances driver awareness and helps prevent
collisions. GPS integration allows the system to share
the exact location for emergency response. It's a key
feature in smart vehicle and road safety applications.
And using ultrasonic sensor will get a should alert

VEHICLE BREAK DOWN ALERT ALERT .....

Fig 9: Mechanical Alert Output using Touch
sensor

The "VEHICLE BREAK DOWN ALERT ALERT"

www.swanirmanconsultancy.in

37



Swanirman Sunirmit Publications of Research - 7th ICRTTEAS July 2025 | [2025-26]

is a critical, high-priority notification signaling an
urgent mechanical issue. Its capitalized and repeated
"ALERT" emphasizes the need for immediate
attention by transport teams or roadside assistance.
This alert typically indicates that a vehicle has
become non-operational due to failure, posing risks of
delays or stranded passengers. It serves to inform
stakeholders promptly to minimize disruption. Quick
response may involve dispatching a repair crew,
rerouting logistics, or sending a replacement vehicle.
Such alerts are essential in fleet management and
public transport safety. They support efficient, real-
time decision-making during transit emergencies.
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Fig 10: Graphical representation of temperature
and humidity

ThingSpeak loT-based vehicle communication
system. The first chart represents the temperature
(temp) over time, showing a decrease from around
40°C to below 30°C between May 4 and 5. The
second chart displays the humidity (hum), which
shows an increase from around 40% to 120% within
the same time period. These charts indicate
fluctuations in environmental conditions monitored
by the vehicle’s IoT system. The data provides
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insights into the wvehicle's internal or external
environment for safety or efficiency purposes.

VI. CONCLUSION

The IoT-Driven Real-Time Communication and
Location Tracking System significantly enhances
road safety and emergency response efficiency. By
integrating sensors like pressure, ultrasonic,
temperature, and GPS, it enables comprehensive
vehicle and environment monitoring. IoT
connectivity and LoRa communication ensure real-
time data transmission and long-range alerts, even in
remote areas. Manual SOS triggers and civil alert
buttons provide an additional layer of responsiveness
for swift assistance. Rigorous testing proves its
potential to save lives through immediate accident
detection and timely alerts. This system marks a
major advancement in technology-driven accident
prevention and rescue operations
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