X A
IJ l R cc E e-ISSN: 2320-9801 | p-ISSN: 2320-3798

—— o ——— e

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN COMPUTER & COMMUNICATION ENGINEERING

Volume 12, Issue 4, April 2024

NUMBER
INDIA

' ‘l.\'IIR.NATIO.\'AL
STANDARD
I .\ SERIAL Impact Factor: 8.379

L 9940572 462 §© 6381 907 438 ljircce@gmail.com @ www.ijircce.com



International Journal of Innovative Research in Computer and Communication Engineering

i \m I | e-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | [Impact Factor: 8.379 | Monthly Peer Reviewed & Referred Journal |
=02 /%( ,é\
[

| Volume 12, Issue 4, April 2024 ||

| DOI: 10.15680/IJIRCCE.2024.1204171 |

Cloud-Powered Vigilance: Revolutionizing
Patients Care through Real-Time Health
Monitoring

Prof. V.V. Chakole™!, Nutan Amru ", Khushbu Bihone™ Anshul Ganorkar™, Ankit Dhote™

Professor, Department of Electronics & Telecommunication Engineering, KDK College of Engineering, Nagpur,
Maharashtra, India. *
Student, Department of Electronics & Telecommunication Engineering, KDK College of Engineering, Nagpur,

. %234
Mabharashtra, India. 343

ABSTRACT: The rising demand for advanced healthcare solutions has driven the development of innovative
technologies aimed at improving patient care. This project introduces a Real-Time Patient Health Monitoring System,
which utilizes cloud technology to its full potential. By incorporating cloud infrastructure, data science, and real-time
analytics, the system offers continuous monitoring and analysis of crucial health metrics such as SpO2, temperature,
and pulse rate. Designed with wearability in mind, the system's architecture ensures uninterrupted monitoring and
instant feedback for both patients and healthcare professionals. Cloud technology enables seamless data storage,
retrieval, and real-time analysis, thereby providing comprehensive insights into a patient's health status. The project's
scalable nature ensures its adaptability across diverse healthcare settings, making it a versatile solution for hospitals,
clinics, and remote healthcare situations alike.

KEYWORDS: IoT, Smart Monitoring, Health, Remote, Communication etc.
LINTRODUCTION

In the dynamic landscape of healthcare, technology stands as a cornerstone in reshaping patient care methodologies.
Spearheading this transformative shift is the Real-Time Patient Health Monitoring System, an innovative initiative set
to redefine healthcare delivery paradigms. This cutting-edge system prioritizes the continuous monitoring of vital
health metrics such as blood oxygen saturation (SpO2), body temperature, and pulse rate. Its standout feature lies in the
seamless integration of state-of-the-art technologies, including cloud computing, data science, and machine learning, to
provide proactive and personalized healthcare solutions tailored to each patient's unique needs.

The advent of the Real-Time Patient Health Monitoring System symbolizes the synergy of advanced technologies
converging strategically to enable timely and individualized healthcare interventions. Through the strategic
amalgamation of wearable technology and cloud-based analytics, the system endeavors to establish a sophisticated
healthcare ecosystem transcending traditional diagnostic and treatment modalities. Its goal is to foster an interconnected
network capable of not only monitoring but also proactively addressing the distinctive health requirements of individual
patients.

This project signifies more than just a technological advancement; it embodies a fundamental shift in the philosophy of
patient care. By leveraging modern technologies to their fullest extent, the Real-Time Patient Health Monitoring
System aims to enhance patient engagement, improve healthcare outcomes, and optimize the broader healthcare
system's efficiency. As we delve deeper into subsequent chapters, we'll explore how this system aligns with evolving
healthcare demands and the transformative impact it promises to deliver.

The Real-Time Patient Health Monitoring System, with its innovative approach and integration of advanced
technologies, represents a significant stride toward a future where personalized, real-time monitoring becomes central
to patient-centric care. It serves as a beacon of progress in healthcare, ushering in an era where technology is utilized
not only for diagnosis and treatment but also for proactive health preservation and enhancement. Subsequent chapters
will delve into the intricate workings of this system, shedding light on its potential to improve patient outcomes and
reshape the broader healthcare lands.
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ILPROBLEM DEFINITION

1. Health stands as a cornerstone of human well-being, yet global health challenges persist due to various factors such as
inadequate healthcare services and significant disparities between rural and urban regions. The shortage of medical
professionals exacerbates the situation, particularly during critical times. The healthcare sector has swiftly embraced
the Internet of Things (IoT), recognizing its potential to enhance service quality and effectiveness, particularly
benefiting the elderly, individuals with chronic illnesses, and those in need of constant monitoring. Despite this,
access to medical facilities remains a challenge in many parts of the world, exacerbated by the COVID-19 pandemic,
preventing routine health check-ups for blood pressure and body temperature. Lengthy processes and a shortage of
healthcare professionals further hinder access to care.

2. This project aims to address these issues by reducing time consumption. In recent years, IoT applications in
healthcare have surged, with smart patient health monitoring systems being touted for their potential to streamline
processes, reduce costs, and improve efficiency. With such systems, individuals can conveniently monitor their health
parameters and receive real-time reports, enabling early disease detection. Parameters such as body temperature, heart
rate, and blood pressure play crucial roles in diagnosing illnesses, and this project provides data on temperature, pulse
rate, and oxygen levels, facilitating proactive healthcare management.

3. In traditional healthcare settings, patient health monitoring is often limited to periodic check-ups and hospital visits,
leading to potential delays in detecting and responding to critical health issues. Furthermore, existing monitoring
systems may lack real-time data analysis capabilities, hindering healthcare providers' ability to deliver timely
interventions. To address these challenges, there is a need for the development of a real-time patient health
monitoring system leveraging cloud technology.

III.OBJECTIVES

1. Research and Data Analysis: Conduct an in-depth investigation of existing patient monitoring systems and cloud-
based technologies to identify strengths, weaknesses, and opportunities for improvement.

2. System Development: Develop a robust real-time patient health monitoring system capable of collecting,
analyzing, and visualizing vital signs and health data continuously. Ensure compatibility with various medical
devices and sensors.

3. Cloud Integration: Integrate the monitoring system with cloud infrastructure to enable secure storage, processing,
and access to patient data from anywhere in the world. Implement protocols for data encryption and compliance
with healthcare regulations.

4. Real-time Alerts and Notifications: Implement algorithms for real-time analysis of patient data to detect
anomalies and trigger alerts for healthcare providers. Customize alert thresholds based on individual patient profiles
and medical conditions.

5. User Interface Design: Design an intuitive and user-friendly interface for both healthcare providers and patients,
allowing easy access to real-time health information, historical data, and trend analysis.

6. Testing and Validation: Conduct rigorous testing of the monitoring system in simulated and real-world healthcare
environments to ensure reliability, accuracy, and scalability. Solicit feedback from healthcare professionals and
patients for further refinement.

7. Deployment and Training: Deploy the monitoring system in healthcare facilities, providing training and support to
staff members on system operation, data interpretation, and emergency protocols.

SCOPE
The scope of this project includes the design, development, and deployment of a real-time patient health monitoring
system using cloud technology. It encompasses the integration of medical sensors and devices, cloud infrastructure

setup, data analysis algorithms, user interface design, and testing/validation procedures. The system will focus on
monitoring vital signs such as heart rate, blood pressure, temperature, and oxygen saturation, with the capability to
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expand to other health metrics in the future. Additionally, the project will prioritize scalability, security, and regulatory
compliance to ensure the system's effectiveness and reliability in diverse healthcare settings.

A. Existing System

Traditionally, health monitoring systems have been restricted to fixed setups, detectable only when patients are within
hospital premises or confined to their beds. Current accessible systems are typically large-scale and limited to hospital
settings, primarily in Intensive Care Units. However, recent advancements have enabled the utilization of Zigbee
technology to transmit patient information directly to their caregivers or attending physicians.

Fig.1. Existing System

B. Drawbacks

The current healthcare monitoring systems require patients to be hospitalized for continuous monitoring, which
becomes impractical once they are discharged. These systems are not designed for home use. They typically measure
the patient's health parameters and transmit the data using protocols like Zigbee or Bluetooth, which are suitable for
short-range communication. However, this means that doctors cannot always access these details, leading to limitations
in timely monitoring and intervention.

IV. LITERATURE SURVEY

Based on the provided excerpts, it seems like the authors are discussing various aspects of healthcare technology,
particularly emphasizing the integration of different technologies such as [oT, mobile phones, wireless sensor networks,
and artificial intelligence (Al) into healthcare systems. Here's a summary of the key points from each excerpt:

6LoWPAN Technology: Flexible and measurable health indicator for patients, integrating different technologies and
communication solutions.

Mobile Phone-Based Healthcare System: Self-assessment capability, part of the Internet of Things paradigm, utilizing
intelligent objects for data collection and interaction.

Research on Managing Information and Connections: Integration into medical decision-making processes, data
processing, wireless communications, and technology development for personalized medicine.

Healthcare Applications of IoT: Solution for knowledge documentation using RFID and IoT technologies to increase
access to quality healthcare and improve its quality.

Microwave Techniques for Heart Activity Monitoring: Using wireless microsensor networks for medical monitoring
and environmental awareness.

Wi-Fi Sensor Network for Chronic Disease Monitoring: Monitoring patients remotely for chronic diseases,
integrating multiple parameters into a single system via IoT.

LSTM Network for Disease Detection and Prediction: Personalized treatment based on patient information, ensuring
data integrity and confidentiality during transfer, promoting user-friendly interfaces for patient participation.
Integration of Al and Big Data Analytics: Al-powered virtual assistants for rapid education and health education,
cloud-based analytics for population health assessments, blockchain for secure data management, advocacy for
continuous monitoring and evolving healthcare models.
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V.PROPOSED SYSTEM
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Fig. 2. Block Diagram of system

The project envisions [oT as a sophisticated heterogenous network of diverse devices, intelligently interconnected and
capable of exchanging data seamlessly over the Internet. In traditional healthcare models prevalent in developing
countries, patients are required to visit a medical practitioner or doctor daily, a method viewed as disadvantageous by
both patients and medical staff. To address this, the project aims to develop an IoT-based health monitoring system
equipped with specific sensors capable of monitoring various health parameters in real-time. These sensors are attached
to the patient's body, and the collected health data is displayed on an LCD module.

Patient health data is securely transferred to the cloud for storage and updated for the prescribing doctor's review and
treatment. The development of a yacht-based digital hospital healthcare device using various sensors such as a blood
oxygen sensor, pulse rate sensor, ECG sensor, Arduino Uno, and temperature sensor is described in this paper. 1oT-
enabled systems hold promise for revolutionizing medical care, offering opportunities to streamline continuous data
collection and analysis, ultimately leading to cost savings for patients.

The microcontroller measures body temperature, pulse rate, ambient temperature, and oxygen saturation. The prototype
of the sensor-based health monitoring system displays the output values of the sensors on an LCD, making them visible
to patients. Authorized users can access this data from the cloud platform. The patient's health status is diagnosed based
on the received values, and a medical professional makes the diagnosis. The doctor can then recommend the
appropriate action and prescribe medications remotely.

Components Used:

* Adapter

* Power supply unit

* Arduino controller

* Development Board

* LCD Display

*  SPO2 Sensor

* Heartbeat (ECG)sensor
* Temperature sensor

* Pulse Oximeter Sensor
* Buzzer

* IOT Control Board

* IOT module

* Others.
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VI. COMPONENTS & SPECIFICATIONS

e Arduino Uno(12v):

The Arduino Uno, conceived by Arduino.cc, is a versatile microcontroller board built around the Microchip
ATmega328P microcontroller. Its open-source design encourages innovation and creativity in developing interactive
electronic projects and prototypes. Boasting both digital and analog input/output (I/O) pins, it facilitates seamless
interfacing with a wide array of expansion boards (shields) and circuits, amplifying its adaptability and utility.

Fig: Arduino Uno (12v)

e LCD Display (5v):
An LCD (Liquid Crystal Display) stands as a prevalent flat-panel display found in an array of electronic gadgets,
including digital watches, calculators, smartphones, and beyond. Operating on the principle of liquid crystals contained
between polarized glass layers, it crafts images and text. Upon the application of electrical current, the liquid crystals
adjust to either permit or impede light transmission, thereby generating discernible patterns. Renowned for their
efficiency in power consumption, portability, and sleek design, LCD displays find utility across diverse fields, spanning
from consumer electronics to industrial machinery.

Fig: 16x2 LCD Display (5v)

¢ Pulse Oximeter Sensor:
A pulse oximeter, an indispensable medical tool, serves to gauge blood oxygen saturation levels and pulse rates.
Widely embraced across healthcare domains like hospitals, clinics, emergency medical services, and home care, it
stands as a non-invasive instrument. Typically, compact and clip-like, these devices can be affixed to fingertips, toes, or
earlobes for readings. Functioning as an integrated system, pulse oximeters consist of both sensor and oximeter
components. Employing a cold light source, they emit light through the fingertip, resulting in a reddish appearance. By
scrutinizing the transmitted light, the device accurately computes the oxygen percentage in red blood cells.

©, o"
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Fig: Pulse Oximeter Sensor

¢ Temperature Sensor:
A temperature sensor serves as a tool to gauge the temperature of its environment and transform it into a
comprehensible output, often through electrical signals or digital data. These sensors play a pivotal role in numerous
sectors, such as environmental monitoring and industrial processes. Typically equipped with three pins, they include
one for grounding, another for connecting to 5 volts, and a third for emitting a variable voltage to your Arduino,
resembling the analogue signal from a potentiometer.
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Fig: Temperature Sensor

e Heart Rate (ECG) sensor:
The ECG sensor typically consists of electrodes, which are small metal discs or patches placed on the chest, arms, and
legs. These electrodes detect the electrical signals generated by the heart's contractions and transmit them to the sensor.
The sensor then processes these signals and produces a graphical representation of the heart's electrical activity, known
as an electrocardiogram. ECG sensors are widely used in medical settings for diagnosing various heart conditions, such
as arrhythmias, myocardial infarction (heart attack), and atrial fibrillation. They can also be integrated into wearable
devices for continuous monitoring of heart health and fitness tracking.

Fig: Heart Rate (ECG) Sensor

¢ SPO2 sensor:
An SPO2 sensor, measures the amount of oxygen in a patient's blood. It uses red and infrared light, photo detectors, and
a probe to measure how oxygenated and deoxygenated haemoglobin absorb light differently. The sensor is designed to
estimate oxygen saturation levels in the finger

2 H
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Fig: SPO2 Sensor

¢ 10T Module:
An IoT (Internet of Things) module is a compact electronic device equipped with various components such as sensors,
processors, communication interfaces, and sometimes actuators. Its primary purpose is to enable devices and objects to
connect to the internet, interact with each other, and exchange data without human intervention.

Fig: IOT Module
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VI. FLOW DIAGRAM

Initinlization of Modules

|

Get Sensors Data from Patient

Check Condition

Send data to doctor via Wi-Fi

- Blynk Application

Send data to Cloud

Repeat after timer counter

Fig 3: Flow diagram of system

The figure at the above illustrates a flowchart depicting the workflow of the automated monitoring system.

Healthcare has gained paramount importance in today's world, particularly with the emergence of the novel coronavirus
pandemic. In this context, an IoT-based health monitoring system emerges as a crucial solution. The Internet of Things
(IoT) represents a significant advancement in internet technology, especially in the healthcare sector. The utilization of
wearable sensors and smartphones has accelerated the evolution of remote healthcare monitoring.

IoT-enabled health monitoring plays a vital role in disease prevention and enables accurate diagnosis of health
conditions, even when healthcare providers are at a considerable distance. This paper presents a portable physiological
monitoring framework capable of continuously tracking a patient's heartbeat, temperature, and other essential
parameters in real-time.

We propose a continuous monitoring and control mechanism to oversee the patient's condition and store their health
data securely on a server using Wi-Fi Module for remote communication. Additionally, a remote health monitoring
system utilizing 10T is outlined, allowing authorized personnel to access stored data via any IoT platform. Based on
these values, diseases can be diagnosed by doctors remotely.

VII. ADVANTAGES

* Increased patient engagement

* Improved patient outcomes

* Reduction in errors

* Enhanced patient experience

* Automation and control

* Cost savings

* Enhanced device monitoring through task automation
* Time efficiency
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VIII. APPLICATIONS

A real-time patient health monitoring system leveraging cloud technology, ECG (Electrocardiogram), pulse oximeter,
and temperature sensors offers numerous applications in healthcare. Here's a brief overview of some of main key
applications:

e Remote Patient Monitoring (RPM):
Patients with chronic conditions or those recovering from surgeries can be monitored remotely from their homes.
Cloud-based storage and analysis of data from ECG, pulse oximeter, and temperature sensors allow healthcare
providers to track vital signs in real-time and intervene promptly if any abnormalities are detected.
Continuous monitoring facilitates early detection of deteriorating health conditions, reducing the need for frequent
hospital visits and preventing complications.

e Emergency Response and Alerts:
In case of critical events such as abnormal ECG readings, low oxygen saturation levels, or fever spikes, the system
can trigger automatic alerts to healthcare providers or emergency services.
Cloud technology enables rapid dissemination of alerts to designated caregivers, ensuring timely interventions and
potentially life-saving actions.

e Data Analytics and Trend Analysis:
Aggregated data collected from multiple patients can be analysed using cloud-based analytics tools to identify
trends and patterns.
Machine learning algorithms can be applied to predict health deterioration based on historical data, enabling
proactive interventions and personalized care plans.

e Telemedicine and Consultations:
Real-time streaming of ECG and other vital signs data to healthcare professionals enables virtual consultations and
diagnosis.
Cloud-based platforms facilitate secure communication between patients and healthcare providers, allowing for
remote monitoring and adjustment of treatment plans as needed.

e C(Clinical Research and Population Health Management:
Cloud-based storage and analysis of patient health data contribute to clinical research by providing insights into
disease progression, treatment efficacy, and outcomes.
Population health management initiatives benefit from the large-scale aggregation of patient data, allowing for the
identification of high-risk groups, implementation of preventive measures, and resource allocation optimization.

Integration with Electronic Health Records (EHR):

Integration with cloud-based EHR systems enables seamless sharing of patient data between monitoring systems
and healthcare facilities.

Health records updated in real-time provide a comprehensive view of patient health status, facilitating informed
decision-making and continuity of care.

IX. RESULTS & SIMULATION
STEP 1:
The Heart Rate and SPO2 detectors are fixed to the case’s cutlet. This contains an IR detector in it. Every pumping we

get palpitation from that detector. This detector affair is given to the Arduino via Signal conditioning unit for
modification.
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Fig. SPO2 & ECG Sensor

STEP 2:
NTC type thermistor is used as a temperature detector. This temperature detector affair varies grounded on the
Temperature, this affair is also given to Arduino.

STEP 3:

EEG detector is a cost-effective board used to measure the electrical exertion of the heart. This electrical exertion can
be charted as an ECG or Electrocardiogram affair as an analog reading. ECGs can be extremely noisy, the AD8232
Single Lead Heart Rate Monitor acts as an op- amp to help gain a clear signal from the PR and QT Intervals fluently
and connected to Arduino.

Fig. Project Model

STEP 4:
All these values are transferred to LCD display and it is transferred to the mobile app created.

TEMF = 887 F_

| HEGRT RTE:E7s_ ]

Fig. Output on 16x2 LCD Display
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STEP 5:

The results are displayed in the form of string in a particular interval of time. The operation is veritably simple as it just
displays the analog values followed by a statement describing the kind of value displayed in irregular and graphical
forms which can be anatomized further for detecting the health languages of the cases

S.No Temperature ECG Heart_Beat SPO2 Date

21 11 3102 83 99 2024-03-30 12:00:02
22 51 2046 0 0 2024-03-30 11:55:40
23 14 1980 78 100 2024-03-30 11:55:20
24 78 0 0 0 2024-03-29 15:00:23
25 98 0 0 0 2024-03-29 15:00:03
26 34 1520 73 94 2024-03-29 13:39:18
27 34 0 o 0 2024-03-29 13:2

28 34 0 0 0 2024-03-29 13:2

29 35 1416 72 96 20240329 13:2

30 13 0 0 0 2024-03-29 13:09:37
31 46 0 0 0 2024-03-29 13:09:17
32 51 0 0 0 2024-03-29 13:08:56
33 a1 0 0 0 2024-03-29 13:08:36
34 35 0 0 0 20240329 13:06:31
35 34 1017 0 o 2024-03-29 13:04:51
36 34 322 0 0 2024-03-2913:03:12
37 40 0 o 0 2024-02-29 20:09:47
38 30 20 0 0 20:09:27
39 32 0 0 o0 2024-02-29 19:41:15
40 45 0 0 0 2024-02-29 19:37:56

Temperature - e

eca )

Heart_Beat - et

sroz

Fig. Output in Mobile application

The proposed system of patient health monitoring can be largely used in exigency situations as it can be daily covered,
recorded and stored as a database. In future the IOT device can be combined with the pall computing so that the
database can be participated in all the hospitals for the ferocious care and treatment.

X. CONCLUSIONS

The proposed case health monitoring system holds significant pledge for application in exigency situations, as it allows
for diurnal monitoring, recording, and database storehouse of vital health data. In the future, integrating IoT bias with
pall computing could enable flawless sharing of this database among hospitals for ferocious care and treatment
purposes.

During the perpetration phase, the monitoring system demonstrated remarkable delicacy and effectiveness in
continuously gathering and assaying pivotal health parameters. The integration of wearable technology, pall-grounded
analytics, and machine literacy algorithms played a vital part in furnishing real- time perceptivity, easing visionary
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healthcare interventions, and eventually enhancing patient issues. An outstanding achievement of the design is its
capability to enhance patient engagement.

The stoner-friendly Android operation, along with the invisible design of the monitoring device, empowered cases to
laboriously share in managing their health. Real- time access to vital signs, substantiated health recommendations, and
prompt cautions contributed to a more informed and engaged patient population.
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