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Abstract

Heart disorders, including the risk of heart attacks, have become more prevalent
recently. We put forward a technology that uses in-home pulse sensors to determine
a person’s heart rate. For the purpose of determining a person’s heart rate, the sensor is
connected to a microcontroller. The user may establish a heart- beat restriction with high and
low values. Following the establishment of these restrictions, the system begins monitoring.
When the patient’s heart rate exceeds the normal range, the system alerts the controller
before transmitting via the internet. When the heart rate is abnormal, the system warns
both the physicians and the worried users. Every time a user connects in for monitoring,
the patient’s live heart rate is shown. As a result, the physician is promptly notified of the
patient’s anomalous state, allowing for prompt intervention.

Subject Classification: 68T05, 68W50, 92C55.

Keywords: Biosensor, Cardiac, Medical electronics, Prototype.

1. Introduction

Heart-related issues are increasingly prevalent in today’s world.
Heart illnesses are the leading cause of death in both men and women,
accounting for almost 1 million fatalities annually. 20% of the nation’s
medical resources are available to almost 8% of the people who can afford
them. In rural areas, rising cardiovascular disease rates are a major
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concern. Heart rate is an important factor in how well the heart works.
Disease diagnosis in clinical settings is heavily reliant on several medical
testing. The electrocardiogram (ECG) method is often used to diagnose
cardiac problems [1]. With the use of an ECG, a doctor may measure the
pulse and other cardiac parameters. Heart disease must be diagnosed
quickly and precisely in order to be diagnosed. With the use of iKardo,
crucial ECG beat detection is rapid and accurate, with an accuracy rate of
99.58%. A system-on- chip (SoC) that detects heartbeats without batteries
is being developed. The SoC was built with a 20 W minimum input power.
The system shows how wearable technology may be used for sustainable
healthcare to monitor heartbeats. The use of Iol' to forecast wake-up
strokes is discussed. There includes discussion of the physiological
parameters recorded during sleep, wearable sensors for sleep monitoring,
stroke risk factors, and data mining tools for illness prediction. The
development of a wake-up stroke prediction system is finally revealed. A
method is introduced for monitoring cardiac disease in real time based on
patient monitoring. Without physically seeing the patient, the doctor or
the caregiver may keep an eye on their heart rate [2].

2. Literature Review

Cardiovascular disease, such as cardiovascular diseases, mild physical
activity, and heart disease are major health problems worldwide.
Developing early detection & intervention necessary to reduce morbidity
and mortality traditionally diagnostic procedures for cardiovascular
disease often involve clinical examinations and imaging modalities, which
can be time-consuming and require specialized medications [3].

Real-time health monitoring and the ability to detect heart disease
early have become increasingly possible. Recent research has explored the
use of real-time pulse sensors, evolutionary algorithms, and machine
learning techniques to detect cardiac dysfunction, with noninvasive, cost-
effective solutions, and timely delivery for early intervention This literature
review reviews the use of evolutionary algorithms (EAs) for cardiac
dysfunction detection Focuses on pulse sensor design and application and
early methods of participation [4].

The diagnosis of heart disease relies on assessing physical signs to
detect abnormalities indicative of cardiac status, such as electrocardiogram
(ECG), Photoplethysmogram (PPG), heart rate and arrhythmias, heart
failure, and hypertension can for heart rate and rhythm irregularities Real-
time monitoring of (HRV) and pulse rate is key to early diagnosis, allowing
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Functional Block Diagram

examples of incorrectness that must be identified before progressing to
more complex situations [5].

Recent advances in heart-sensing technology have enabled real-time
heart rate monitoring. Pulse sensors, usually based on PPG, measure
changes in blood volume in capillaries, allowing indirect but accurate
measurement of heart rate [6].

3. Working methodology

The experimental block diagram is shown in Figure 1 and
configuration for our system is shown in Figure 2 and consists of sensors
together with accessories such pads and sensors cables, an ESP32, as well
as a number of sensors and a buzzer [7]. It is possible to observe every
connection between the sensors and the ESP32 board.

Through a Bluetooth android app on a smartphone, the upper limit
and lower limit may be sent. The microcontroller display will show the
relevant limit [8]. Using the built-in Wi-Fi and internet modem, the heart

Figure 2

Functional Configuration Built
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Figure 3

System Output

rate sensor reads both normal and pathological situations, and the related
results are updated to the Thingspeak server [9].

4. Results
4.1step1
After connecting the power supply and turning on the system, the
relevant LCD display shown in Figure 3 appears.
4.2 Step 2

After the system is switched on, Bluetooth and a hotspot on a smart
phone are linked to the system to control system functioning. The “Serial
Bluetooth terminal” app may be loaded on smartphones to set the
maximum and minimum heart rates.
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Cardiac Graphical Representations
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4.3 Step 3

Bluetooth Android app on a smartphone may be used to send the
upper limit and lower limit.

4.4 Step 4

Then, as shown in below figure 4, the subject’s finger is positioned on
the sensor with a small inward push. When the push button to store the
data in the Iol' Thing speak is pushed, it is recorded and may be seen at
any time.

4. Discussion

The accuracy rate of the heart rate sensor can be affected by objects,
wrong conditions or skin diseases such as variables. Subsequent changes
in the system may include sophisticated signal processing function or
multi -sensor verification to increase addiction [10]. In addition, the effect
of this system depends on the health services” health services in response
to uninterrupted Internet access and information. Data transfer or medical
response can reduce the effect of the system in emergency scenarios.

5. Conclusion

An IOT-based heart rate monitoring system was created by us. The
ESP32 controller is programmed to compare the subject’s heart rate with
the limit established by the doctor. Based on the photo plethysmography
principle, the system may identify irregularities in a subject’s heart rate,
and the heart rate it displays is sent via the internet to the Thing speak
server. The system aids in the continuous, round-the-clock monitoring of
the patient’s heart condition. In our project, a Bluetooth-enabled Android
app is interfaced to establish the heart rate limit. Heart rate variability may
be analyzed with the use of ongoing patient heart rate monitoring.
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