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ABSTRACT: In today's fast-paced world, the ability to respond swiftly and effectively to emergencies is paramount.
This paper presents the design and implementation of an advanced Emergency Alert and Response System (EARS)
leveraging the power of the Internet of Things (IoT) and real-time data analytics. The system is designed to detect and
respond to various emergency situations, including natural disasters, medical emergencies, and accidents.

EARS employs a network of 10T sensors to continuously monitor environmental and physiological parameters. These
sensors collect data on critical indicators such as temperature, humidity, heart rate, and motion. The collected data is
transmitted to a central processing unit where advanced algorithms analyze it in real-time to detect anomalies and
potential emergency situations.

KEYWORDS: Internet of Things, GSM, GPS, Accident Detection
I. INTRODUCTION

The increasing frequency and intensity of emergencies and disasters worldwide have underscored the need for robust
systems that can effectively manage and respond to such events. Emergency Alert and Response Systems (EARS) play
a crucial role in mitigating the impacts of emergencies by providing timely alerts and coordinating response efforts.
This journal delves into the conceptualization, design, and implementation of an advanced EARS that leverages the
latest advancements in Internet of Things (IoT) technology and real-time data analytics.

The proposed system is equipped with a network of IoT sensors that continuously monitor various environmental and
physiological parameters. These sensors are strategically placed to detect anomalies and potential emergency situations,
such as natural disasters, medical emergencies, and accidents. The real-time data collected by these sensors is analyzed
using sophisticated algorithms to ensure prompt detection and response.

1. Google’s Android Earthquake Early Warning System: This feature uses sensors in Android smartphones to
detect seismic activity and alert users about potential earthquakes. It was launched in India in collaboration
with the National Disaster Management Authority (NDMA) and the National Centre for Seismology (NCS) in
September 2023.

2. Cell Broadcast Alert System (CBAS): This system allows the dissemination of disaster management
messages to all mobile devices within specified geographical areas.

3. National Centre for Seismology (NCS): This agency monitors and reports seismic activity in India. It
operates a network of seismological observatories and provides real-time data and information on earthquakes
and tsunamis.

4. Cell Broadcast Alert System (CBAS): This system allows the dissemination of disaster management
messages to all mobile devices within specified geographical areas. It is used for delivering emergency alerts
such as severe weather warnings, public safety messages, and evacuation notices.

II. LITERATURE REVIEW

The alarm is activated automatically, and the system sends information about the accident, including the vehicle
number and other details, to the nearest police station and hospital along with a Google Maps link to the accident scene.
The proposed system incorporates an accelerometer to provide information on the rapid acceleration of the vehicle.
Once these readings reach threshold values, the Arduino will send a signal to the GPS module to fetch the current
location. This information, along with the location of the accident and the speed of the bike, will be sent to the
appropriate authorities via the GSM module to ensure that help arrives on time. The system consists of a single-board
embedded system that is equipped with Global System for Mobile Communication (GSM) and Global Positioning
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System (GPS), along with a microcontroller. By utilizing GSM and GPS technologies, the system is capable of tracking
the vehicle and providing the most up-to-date information about ongoing trips . The system monitors information from
the accelerometer and vibration sensor, which allows it to recognize when a severe accident has occurred. Once
detected, the system sends an alert message informing about latitude and longitude data, sensed or measured by the
GPS module, and sends the information to the police control room, any rescue team, or the car owner through the GSM
module. This enables the police to immediately trace the location of the accident and take the necessary actions after
receiving the emergency message. The system is designed to make decisions and send information to a smartphone that
is connected to the accelerometer through GSM and GPS modules.

Emergency Response Systems: Concepts, Features, Evaluation, and Design: This comprehensive study by Staffan
Bram and Sara Vestergren explores the various aspects of emergency response systems, including their concepts,
features, evaluation, and design. The study highlights the importance of effective communication and coordination
among different emergency response teams, such as ambulance services, fire departments, and police.

Enhancing Emergency Response: A Comprehensive Review of Technological Solutions: This review by Rakshita
Sarap and colleagues examines innovative solutions for emergency communication and response. It focuses on the
development and implementation of chatbot technologies, mobile applications, blockchain frameworks, and location-
based services. The findings highlight the potential of these technologies to enhance the efficiency and effectiveness of
emergency services in various contexts

II1. PROPOSED MODEL

e An  accident is an unpredicted  and  unintentional event. The  vehicle  accident
especially two-wheeler accident could be a major drawback in several
countries, notably in India.

e This is due to riders’ ©poor behaviours like drunk driving, speed driving etc.,
which leads to the high risk of people's life.

e  Therefore, motorbike makers have developed safety devices to protect riders
from accidental injuries like IoT based tracking devices and panic buttons.

e Incise of helmet tilt, the buzzer gets turned up for 20 seconds waiting for the driver to press the push button to test
his consciousness, incise if the push button state remains unchanged for the entire 20 seconds, then the system calls
it as an accident and starts the alerting process by turning down the buzzer.

e This system gets activated only in two cases, the working is quite a simple flow, where it fetches the gps
coordinates of the location at the instance in which the system gets activa

e The alert message along with the google location link in addition to the name and contact details of the nearby
RESPOND

hospitals is sent to the specified phone numbers.
-
System™
-
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1. IoT Sensor Network
e Environmental Sensors: These sensors monitor environmental parameters such as temperature, humidity, air
quality, and seismic activity. They are strategically placed in locations prone to natural disasters like
earthquakes, floods, and wildfires.
2. Real-time Data Analytics
e The CPU processes the collected data in real-time using advanced algorithms and machine learning models to
detect anomalies and potential emergency situations.
3. Alert Generation and Notification
e Upon detecting an emergency, the system automatically generates alerts and sends notifications to relevant
authorities, including medical services, fire departments, and law enforcement agencies.
e The alerts include detailed information about the nature of the emergency, the location, and any additional
context that may assist responders.
4. GPS and GSM Integration
e The system integrates GPS technology to provide accurate location information for the detected emergencies.
e GSM technology is used to send alerts and notifications via SMS to ensure that even areas with limited
internet connectivity can receive timely information.
5. Cloud-based Storage and Backup
e The system utilizes cloud-based storage for data backup and redundancy, ensuring that critical information is
not lost and can be accessed from anywhere.

IV. WORKING MODEL

1. Detection and Monitoring: This module involves the use of sensors, cameras, and other monitoring devices to
detect potential threats or emergencies. For example, seismic sensors for earthquakes, weather radars for storms, and
surveillance cameras for security threats.

2.Communication and Alerting: This module is responsible for disseminating alerts and warnings to the public and
relevant authorities. It includes systems like cell broadcast, SMS alerts, sirens, and public address systems. The
Nationwide Emergency Response System (NERS) in India uses a cloud-enabled data center and state/UT call centers to
manage emergency communications.

3.Data Processing and Analysis: This module processes the data collected from detection and monitoring devices to
assess the severity of the situation and predict potential impacts. It uses algorithms and machine learning models to
analyze data and generate actionable insights.

4.Response Coordination: This module coordinates the actions of various emergency response teams, such as police,
fire departments, medical services, and disaster management authorities.

Set the threshold value for
accelerometer sensor

Calculate acceleration value of
accelerometer

Calculate
acceleration
value < threshold

Get gps co-ordinate

Send information to given contact number
and emergency number
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V. RESULTS AND DISCUSSIONS

This emergency alerting system provides a cost-effective quality of services for the society. If any emergency situations
occur, then the people can easily inform to the emergency monitoring centre by single button click and that will update
the database of monitoring centres with their map location. Authority can take action based on this data as well as they
can give location wise alert to people where the chance to occur problems in near times. It is also possible to give the
emergency alert to the appropriate location/house from the control room. Here we use simple mobile application and
10T device, so common people can handle these types of situations very easily. Helps the people for Taking precautions
based on received alert. Sharing accurate location to monitoring centres with the help of mobile application. Through
registering this application, we can connect with the IoT device and perform sharing location when emergency
situations. Also get alerts from control room to registered phone number. Registered user can inform their current
facing critical conditions to monitoring centres control room by a simple button click.

VI. CONCLUSION AND FUTURE SCOPE

IoT based emergency alerting system is giving alert in emergency situations. We developed an efficient mechanism to
handle and provide coordination of smart devices to perform an emergency alerting. The device which used in the
system is reduce energy consumption, improve transmission speed and accuracy. It provides an energy-efficient data
collection for the IoT applications. One major challenge for the IoT emergency alerting systems is to handle vast
amount of location data generated from the smart devices. So, there should be an efficient mechanism to handle data
from different loT device with reduced energy consumption and improved data quality. These are resource-limited and
subject to missing data due to link or node failures. Moreover, this proposed emergency alerting system is best one in
emergency conditions. In future, more categories of emergency conditions can be added to the system to make it useful
all situations. If we use sensors predictions can be made more accurate
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