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ABSTRACT

The electrocardiogram (ECQG) is a vital biosignal extensively used in healthcare for pulse monitoring
and health evaluation. This project takes ECG signals for heart rate by exploring inventive methods
involving ESP8266 and Internet of Things (IoT) technology to create emergency alert systems. The
primary goal of this project is to design an loT-based Personal Emergency Response System utilizing
ECG signals. The study involves the analysis of data from the ECG simulator MS400 to categorize
heart rate conditions, including bradycardia, normal, and tachycardia. Three ECG signals for heart rate,
measuring 40 BPM, 80 BPM, and 120 BPM, are selected as sample signals for analysis. The simulator
data serves as the reference input. The ESP8266 microcontroller is employed to gather inputs and
classify the ECG signals based on heart rate conditions. The outcomes are presented through the Blynk
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Application on smartphones and an integrated LCD display. The project undergoes functional testing
to validate its effectiveness. Utilizing the ECG reference input, the project effectively functions as an
alert system. It successfully indicates three heart conditions: bradycardia, normal, and tachycardia,
presenting this information through both mobile apps and hardware displays such as LCD and LEDs.

Keywords: Electrocardiogram signals; [oT; Alert System

INTRODUCTION

An electrocardiogram (ECG) is a fundamental and rapid method to assess the heart's electrical
activity that reveals heart rhythms and abnormalities such as arrhythmias. With the advent of
new technologies, ECG are not only used in clinical settings but the application have grown to
from personal health monitoring system to driver drowsiness detection (Chowdhury et al.,
2018), stress condition (Cassani et al., 2021; Trobec, 2018), disease detection (Shaown et al.,
2019) and others. ECG has been shown to be useful monitoring system for driver conditions.

Electrocardiogram (ECG) monitoring has witnessed a transformative shift with the integration
of Internet of Things (IoT) technology(Huang & Song, 2022; Kamble & Birajdar, 2019; Nita
et al., 2019). Using small wearable sensors (Celik et al., 2017; S. Rahman et al., 2022), it has
enabled for real-time ECG tracking for remote patient monitoring (Aldammas et al., 2019; A.
Rahman et al., 2019) . The data is transmitted to cloud platforms, granting healthcare
professional remote access for analysis. The structure of IoT assisted ECG monitoring
framework(Xu, 2020) as in Figure 1.
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Figure 1. Structure of [oT assisted ECG monitoring framework (Xu, 2020).

The smooth connection boosts patient care, allowing uninterrupted daily activities, and aids
swift irregularity response. ECG-IoT convergence promises healthcare transformation, precise
diagnoses, and better patient results. The most important wave of an ECG signal is the QRS
complex, which allows us to compute the R-R interval (Preethi et al., 2022; Shrestha & Yu,
2022). he most straightforward function of the R-R interval is to determine the heart rate. Heart
rate is calculated by taking the reciprocal of the R-R interval duration. A shorter R-R interval
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corresponds to a higher heart rate, while a longer interval indicates a slower heart rate

This E-Care Sentinel : ECG- Based Emergency Alerts introduces an emergency alert system
that utilizes the ECG signal as its primary input. The research commences by gathering data
through an ECG signal simulator. The acquired data serves as the reference input for a
microcontroller; ESP8266. Subsequently, an IoT system is created to display three distinct
conditions derived from the ECG signal: bradycardia, normal, and tachycardia. These
conditions are visually displayed using both an LCD screen and LED indicators.

PROBLEM’S & ISSUE SCENARIO

One of the key issues faced by individuals with disabilities is the lack of timely assistance
during medical emergencies. People with disabilities require assistance during emergencies to
reach their caregiver if the caregiver is not present. In other hand, sseizures and cardiac events
can be unpredictable among the disabilities people. Therefore, The Internet of Things (IoT) and
ECG-based Alert Systems can be integrated to both help and assist people with disabilitiesin
seeking the help during emergency.

Disability-related mobility limitations put many people at increased danger, and their need on
others makes the situation much more urgent. In cases where individuals with disabilities are
dependent on caregivers or family members, the burden of constant monitoring can lead to
caregiver burnout. ECG-based Alert Systems, when combined with IoT connectivity, offer a
transformative solution by enabling the emergency alert system. Through real-time data
transmission, the caregivers can receive immediate alerts, ensuring responses even in the
absence of the disabled person's ability to communicate distress. This convergence of
technology not only promises to enhance their safety but also restores a sense of independence,
granting them the freedom to live with reduced constraints.

OBJECTIVES OF PRODUCT
Objectives of the project ;
1. To develop an emergency alert system that utilizes ECG signal with IoT for disable
people
2. To alert caregivers in the event of an emergency occurrence, facilitating the provision
of timely assistance

PROJECT DETAILS

The proposed project has several features and its technical specification as presented in table.1
and Table 2. respectively.

Table 1. E-Care Sentinel’s Features

Heart rate abnormal detection
IoT connectivity

Mobile app- user friendly
Real-time alert notification

Bl BB
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Table 2. Technical Specification

1. ECG input reference signal
2. Microcontroller —-ESP8266
3. WiFi connectivity

4. LEDs

5: LCD display

6. Blynk Application

The project is implemented according to the diagram in Figure 2. The system consists of three
main components; data collection, IoT, and output, with the main unit is the ESP8266
microcontroller.
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Figure 2. E-Care Sentinel’s Block Diagram

The KL-75001 Electrocardiogram ECG Module, Multiparameter Simulator MS400, KL-76001
Biomedical Measurement Training System, and KL-730 Biomedical Measurement Training
System were utilized to collect data. The information gathered is used to divide heart rate
disorders into three categories: bradycardia (less than 60 bpm), tachycardia (more than 120
bpm), and normal heart rate (between 60 and 100 bpm). Data from the ESP8266 is obtained by
the IoT section, which then displays it on the user's smartphone using the Blynk Application.
The nodeMCU ESP8266 is used to send this input data. The Blynk Application interface
displays indications and the application both send out notifications. LEDs and an [12C LCD
panel with the output data are present. The product has been developed as presented in Figure.
3.
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(a) Prototype (b) User’s interface
Figure 3.E-Care Sentinel : ECG- Based Emergency Alerts

PROJECT IMPACT AND VALUE
A. BENEFITS TO DISABLE PEOPLE

E-Care Sentinel: ECG-based Alert Systems with IoT offer a few benefits for disabled
individuals. The foremost advantage is the prompt emergency assistance through real-time
ECG monitoring. In case of irregular cardiac patterns or abnormal heart rate conditions, the
E-Care Sentinel product able to trigger immediate alerts to caregivers and medical
professionals in which enabling swift action even in the absence of the user's communication.

Remote notifications keep caregivers updated regardless of the location in which promoting a
sense of security and reducing anxiety for disable person, care takers and families.

Most importantly, the product alerts enable caregivers or emergency services to intervene
quickly expedite medical intervention, potentially averting life-threatening situations.

By bridging the gap between the onset of cardiac issues and response, ECG-based Alert Systems
with [oT significantly enhance the overall quality of care and well-being for disabledindividuals,
emphasizing safety, peace of mind, and faster access to crucial medical attention.

B. NOVELTY & INVENTIVENESS

The innovative uniqueness of ECare Sentinel: The advantage of ECG-based Alert Systems
for disabled people is their capacity to warn both caregivers and families in real time during
emergency breaks. The features included in the product as following;

a. Real time notification
b. Integrated Internet of Things (IoT) technology
c. Mobile integration
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d. Emergency response
e. User friendly

f. Peace of mind

g. Public health impact

C. COMMERCIALIZATION POTENTIAL

Commercialized as wearable device with mobile apps offering real-time activity monitoring
not only addresses the unique needs of disabled individual but also aligns with current market
trends in healthcare technology. Provides a user-centric, accessible, and scalable solution that
has the potential to improve the quality of life and safety of individuals with disabilities while
offering commercial opportunities for developers and healthcare providers.

PRODUCT’S RESEARCH EVIDENCE

E-CARE SENTINEL : ECG- BASED EMERGENCY ALERTS has been undergo the
functionality testing. The development of the product till the experiment are presented in the
acceptance paper in Scopus journal, Kongzhi yu Juece/Control and Decision as below.

Kongzhi yu Juece/Control and Decision

Date: 21 Aug 2023
Sub: Paper Accepted
Paper ID: KZYJC-20-08-2023-10289

Dear Dr. ROSZIANA,

Thank you for Submitting your manuscript into Kongzhi yu Juece/Control and
Decision. We are Pleased and honored to inform you that your paper "Utilizing
Electrocardiogram Signals for loT- Based Emergency Alert Systems” has
been accepted by our Editorial board for the next issue of Kongzhi yu
Juece/Control and Decision.

Figure 3. Accepted article in Scopus journal.

CONCLUSION

In conclusion, the E-Care Sentinel project introduces an innovative ECG-based emergency
alert system that leverages IoT technology to provide timely assistance for individuals with
disabilities. By utilizing ECG signals, this system effectively detects and alerts caregivers about
abnormal heart rate conditions such as bradycardia, tachycardia, and normal heart rates. The
integration of IoT ensures real-time data transmission, enabling immediate responses even
when the disabled person cannot communicate in distress. This project's impact is significant,
offering enhanced safety, peace of mind, and faster medical intervention. Its novelty lies in its
real-time notifications, [oT integration, and user-friendly design. With its commercialization
potential as a wearable device and mobile app, it addresses the evolving healthcare technology
landscape. Functionality testing validates its effectiveness, and its development journey is
documented in a Scopus journal. ECare Sentinel exemplifies a transformative solution at the
intersection of healthcare and technology, improving the lives of disabled individuals while
catering to market demands.
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