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ABSTRACT

The increasing elderly population and the rising number of senior citizens living independently have created a strong
need for continuous health monitoring and rapid emergency response systems. Elderly individuals are highly
vulnerable to sudden medical emergencies such as heart attacks, abnormal heart rate, low oxygen levels (SpO-), high
body temperature, and accidental falls. Delays in detecting these conditions and late ambulance response often lead
to serious complications or even loss of life. To address this issue, this project proposes an IoT-Based Elderly
Emergency Health Monitoring System integrated with a Smart Ambulance mechanism.

The proposed system utilizes wearable health sensors to continuously monitor vital parameters such as heart rate,
oxygen saturation (SpO:), body temperature, and body movement for fall detection. These sensors are connected to a
microcontroller (NodeMCU), which processes the collected data and compares it with predefined safe threshold
values. The processed data is transmitted to a cloud platform using IoT technology, enabling real-time remote
monitoring by caregivers and healthcare professionals.

In case of any abnormal health condition, the system automatically detects the emergency and immediately sends
alert notifications to family members, caregivers, and emergency medical services. A GPS module integrated into
the system provides real-time location tracking, ensuring that the patient’s exact location is shared during
emergencies. Furthermore, the smart ambulance integration allows medical personnel to receive the patient’s live
health data before reaching the location, enabling them to prepare necessary medical equipment and treatment in
advance. This significantly reduces response time and improves the efficiency of emergency healthcare services.

The proposed system enhances elderly safety, ensures faster emergency response, supports remote health
monitoring, and promotes independent living. It is cost-effective, scalable, and suitable for home use, old-age
homes, and rural healthcare facilities. Overall, this project demonstrates how IoT technology can be effectively
implemented to develop a smart, reliable, and life-saving healthcare solution for elderly individuals.
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1 Introduction

In recent years, the global elderly population has been increasing rapidly due to improvements in healthcare and life
expectancy. A significant number of senior citizens live independently or alone, which increases their vulnerability
to sudden medical emergencies. Age-related health problems such as heart disease, irregular heartbeat, low oxygen
levels (Sp0O2), high body temperature, and accidental falls are common among elderly individuals. In many cases,
the absence of immediate medical supervision and delayed emergency response can lead to severe health
complications or even fatal outcomes.

Traditional healthcare systems mainly depend on periodic medical check-ups and manual emergency calls.

However, during critical situations, elderly individuals may not be able to seek help on their own. This highlights the
need for a smart, automated, and real-time health monitoring system that can continuously track vital parameters and
instantly respond during emergencies.

With the advancement of Internet of Things (IoT) technology, it has become possible to monitor health conditions
remotely using wearable sensors and smart devices. [oT enables real-time data collection, cloud storage, remote
access, and instant alert mechanisms. By integrating health monitoring sensors with wireless communication and
GPS tracking, an efficient and reliable emergency healthcare system can be developed.

The proposed IoT-Based Elderly Emergency Health Monitoring with Smart Ambulance system is designed to
provide continuous monitoring of vital parameters such as heart rate, oxygen saturation (SpO2), body temperature,
and fall detection. The system processes the collected data using a microcontroller and compares it with predefined
threshold values. If any abnormal condition is detected, it automatically sends alerts along with the patient’s realtime
location to caregivers and emergency medical services.

A unique feature of this system is the integration of a Smart Ambulance mechanism. Unlike conventional systems,
the ambulance receives real-time health data before reaching the patient. This allows medical staff to prepare
necessary treatment in advance, reducing response time and improving the chances of survival

1.1 Background of the Study

The global elderly population is increasing rapidly due to improved healthcare facilities and
higher life expectancy. Many senior citizens live alone or without continuous medical
supervision. As age increases, the risk of health problems such as heart disease, abnormal heart
rate, low oxygen levels (SpO-), high body temperature, and accidental falls also increases. In
emergency situations, delays in identifying health abnormalities and reaching medical assistance
can result in serious complications or even death. Therefore, there is a strong need for a reliable
and automated healthcare monitoring system for elderly individuals.

1.2 Need for the System

Traditional healthcare systems mainly depend on routine medical check-ups and manual emergency calls. However,
during critical conditions, elderly individuals may not be able to call for help due to unconsciousness or physical
weakness. This creates a major challenge in providing timely medical assistance.

With advancements in Internet of Things (IoT) technology, real-time health monitoring has become possible through
wearable sensors and smart devices. An loT-based automated system can continuously monitor health parameters
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and instantly generate alerts during abnormal conditions. This ensures quick response and improves survival
chances.

2. Methodology

The first step in the development of the IoT-Based Elderly Emergency Health Monitoring with Smart
Ambulance system was identifying the healthcare challenges faced by elderly individuals living independently.
After analyzing the problem, the system requirements were defined, including continuous health monitoring,
emergency detection, GPS tracking, cloud storage, and ambulance notification.

A proper system architecture was designed by dividing the system into sensing, processing, communication, and
application layers.

IoT-Based Elderly Emeargency Health Monitoring with
Smart Ambulance

Health Sensors

+ Heart Rate Sensor
* SpO, Seasor

* Temparature SEnsor
» Fall Detection

£

{NodeMCLS | ESP)
« Data Processing
* Threshold Chock -

1

L Wi-Fi Module l
(Built-in ESP2566)

1

l‘A  Cloud Server 7]
By ThingSpas)

Smart Ambulance
& Hospital Unit

GPS Module
I m(lar.\!m Data)

Fig -1 Block Diagram of IoT-Based Elderly Emergency Health Monitoring System with Smart Ambulance

The block diagram of the IoT-Based Elderly Emergency Health Monitoring with Smart Ambulance System
illustrates the overall working structure and data flow of the proposed system. The system is divided into several

functional blocks that work together to ensure continuous health monitoring and rapid emergency response.
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2.1 Selection of Hardware Components

| Heart Rate & SpO: Sensor (MAX30100 / Pulse Sensor) — To measure heart rate and oxygen saturation.
| Temperature Sensor (LM35 / DS18B20) — To monitor body temperature.

I Accelerometer (MPU6050) — For fall detection.

| NodeMCU (ESP8266) — As the main microcontroller with built-in Wi-Fi.

| GPS Module (Neo-6M) — To track real-time location.

| Buzzer — For local emergency alert.

2.2 Sensor Data Acquisition

All health sensors are connected to the NodeMCU. The sensors continuously collect real-time physiological data
from the elderly person.

The microcontroller reads:

e  Heart rate values (in BPM)

*  Oxygen saturation level (SpO: in %)

*  Body temperature (in °C)

*  Sudden movement data for fall detection

The data is collected at regular intervals to ensure continuous monitoring.

3. Modeling and Analysis

The proposed IoT-Based Elderly Emergency Health Monitoring with Smart Ambulance system is modeled as a
realtime monitoring and event-driven emergency response system. The system consists of four major modules:
Sensing Module, Processing Module, Communication Module, and Emergency Response Module.
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Chart -2 Health Parameter Monitoring Model

3.1 Health Parameter Modeling
Let the health status of the elderly person at time ttt be represented as:
H(t)={HR(t),SpO2(t),T(t),F(t)} H(t) = \{HR(t), SpO=(t), T(t), F(t)\} H(t)={HR(t),SpO2(t), T(t),F(t)}
Where:

*  HR(t)HR(t)HR(t) = Heart Rate (beats per minute)

*  SpO2(t)SpO(t)SpO2(t) = Oxygen Saturation (%)
*  T@®)T(t)T(t) = Body Temperature (°C)
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*  F(@)F(t)F(t) = Fall detection status (0 = No Fall, 1 = Fall Detected)Each parameter is continuously sampled
at fixed time intervals At\Delta tAt.
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Fig. Dashboard
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4. CONCLUSIONS

The “loT-Based Elderly Emergency Health Monitoring with Smart Ambulance” system provides an efficient,
reliable, and smart healthcare solution for elderly individuals, especially those living alone. With the increasing
aging population and rising health risks, continuous monitoring and quick emergency response have become
essential.

This project successfully integrates health monitoring sensors, a microcontroller (NodeMCU), Wi-Fi
communication, cloud storage, GPS tracking, and a smart ambulance notification system into a single automated
platform. The system continuously monitors vital parameters such as heart rate, oxygen saturation (SpO:), body
temperature, and fall detection. When any abnormal condition is detected, it automatically generates alerts and
shares the patient’s real-time location with caregivers and emergency services.

A major advantage of this system is its Smart Ambulance integration, which allows medical staff to receive patient
health data before reaching the location. This reduces response time, improves treatment preparation, and increases

the chances of survival during critical situations.
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