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ABSTRACT: With the rapid advancement of healthcare technology, continuous patient monitoring has become crucial
for early detection of health issues. This project presents an IoT-based Patient Health Monitoring System that enables
real-time tracking of vital health parameters such as heart rate (BPM) and body temperature. The system utilizes an
Arduino microcontroller integrated with a pulse sensor and LM35 temperature sensor to collect patient data. The
measured data is displayed on a 16x2 I2C LCD and transmitted wirelessly to the cloud using an ESP8266 Wi-Fi
module, where it is uploaded to Things Speak for remote monitoring.
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L. INTRODUCTION

A. Overview:

In the recent years wireless technology has increasing for the need of upholding various sectors. In these recent years
IoT graped the most of industrial area specially automation and control. Biomedical is one of recent trend to provide
better health care. Not only in hospitals but also the personal health caring facilities are opened by the ToT technology.
So having a smart system various parameters are observed that consumes power, cost and increase efficiency. In
according to this smart system, this paper is reviewed.

B. Proposed system functions:

This project is based on IOT. The circuit is designed using an Arduino Uno. In order for them to function as intended, it
also temperature sensors to track the body temperature level. Water quality is also measured using temperature, pulses,
and sensors. An LCD is used to show the output and notifications are sent to the user via a Wifi module by alert
messages, while both sensor produce different output In this project required following component for this smart water
monitoring system are:
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Includes,

Arduino Uno
Temperature sensor
Pulse sensor

Wifi Module

LED

LCD

Resistors

Advantage of Health monitoring system

1.Real-Time Health Monitoring-

Continuous Patient Tracking: Monitors vital signs like heart rate, temperature, and oxygen levels in real time.
Immediate Alerts: Sends instant notifications in case of abnormal readings, ensuring timely intervention.

2. Remote Patient Monitoring (RPM)

Access from Anywhere: Doctors and caregivers can monitor patients remotely via IoT cloud platforms. Beneficial for
Elderly & Chronic Patients: Reduces the need for frequent hospital visits.

3.Reduced Healthcare Costs

Minimizes Unnecessary Hospital Visits: Patients can be monitored from home, reducing hospital congestion. Early
Disease Detection: Helps in early diagnosis, preventing costly emergency treatments.

4. Easy Data Storage & Analysis

Cloud-Based Storage: Stores patient records securely for long-term analysis.

Big Data & Al Integration: Al-powered insights help in detecting health trends and predicting diseases.

User-Friendly & Portable

Compact & Wearable Devices: Small IoT sensors can be worn comfortably for continuous monitoring.

Easy-to-Use Interface: Mobile apps and web dashboards make data access simple for both doctors and patients.

II. SYSTEM ANALYSIS

A. Problem Definition:

In traditional healthcare systems, continuous monitoring of a patient's vital signs requires frequent hospital visits or
constant supervision by medical staff, which can be time-consuming, costly, and inefficient. Many patients,
especially those with chronic illnesses, the elderly, or those in remote areas, lack access to timely healthcare,
leading to delayed diagnosis and treatment. The absence of real-time monitoring increases the risk of undetected
health deterioration, which can result in medical emergencies. Additionally, manual health record-keeping can lead
to errors and inefficiencies in patient management. To address these challenges, this project aims to develop an
IoT-based Patient Health Monitoring System that enables continuous, real-time tracking of vital parameters such as
heart rate and body temperature. The system will use sensors, an Arduino microcontroller, and an ESP8266 Wi -Fi
module to collect and transmit health data to the cloud via Thing Speak, allowing healthcare professionals or
caregivers to monitor patients remotely.

B. Implementation:

The results of the IoT-based health monitoring system demonstrate its effectiveness in accurately tracking vital
signs, detecting anomalies, and providing personalized insights, ultimately leading to improved healthcare
outcomes through early detection and intervention, and enabling patients to take a more active role in their health
management. The implementation of the health monitoring system using IoT involves integrating sensors with a
microcontroller, collecting and transmitting data to the cloud, analyzing data using machine learning models, and
implementing an alert system to notify healthcare professionals and patients of unusual patterns. The system
requires testing and deployment in a real-world setting, followed by regular maintenance to ensure reliability. The
implementation of the health monitoring system using IoT involves integrating sensors with a microcontroller,
collecting and transmitting data to the cloud, analyzing data using machine learning models, and implementing an
alert system to notify healthcare professionals and patients of unusual patterns, with the system requiring testing,
deployment, and regular maintenance to ensure reliability.
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Circuit diagram of health monitoring system using Arduino Uno
IT1. DISCUSSION

A. Interpretation of results:

The results of the IoT-based health monitoring system reveal its capability to accurately track vital signs, detect
anomalies, and provide personalized insights through machine learning algorithms. The system enables timely
intervention by alerting healthcare professionals to unusual patterns, and empowers patients to take a more active role
in their health management through mobile apps and wearable devices. Ultimately, the system demonstrates its
potential to improve healthcare outcomes by facilitating early detection and intervention, leading to better health
outcomes and reduced healthcare costs.

B. Comparison with previous research:

Compared to previous research, recent studies on health monitoring systems using [oT have shifted from focusing on
basic health parameters and specific disease management with local data processing, to emphasizing advanced health
analytics, multi-parameter monitoring, and cloud-based data processing. Additionally, recent research incorporates
edge computing for real-time data processing and artificial intelligence/machine learning for intelligent decision-
making and automated insights, enabling more comprehensive and personalized healthcare services.

C. Limitations of the study:

The study on health monitoring systems using IoT has several limitations, including data security and privacy concerns,
limited scalability and interoperability, and dependence on internet connectivity. Additionally, power consumption and
battery life, accuracy and reliability of sensor data, and high cost and complexity are also significant limitations.
Furthermore, regulatory and ethical issues, such as ensuring patient consent and complying with healthcare regulations,
must also be addressed.

D. Suggestions for future research:

Future research in health monitoring systems using IoT can explore several areas, including human-centered health data
analysis, multi-biometrics monitoring, and cyber security to protect patient data. Real-time data analysis and smart
healthcare systems that integrate IoT, Al, and data analytics can provide personalized healthcare services. Additionally,
IoT-enabled portable medical devices can enable remote health monitoring and telemedicine services. The application
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of deep learning techniques can also detect complex health patterns and anomalies, while edge computing and 5G
networks can enhance the speed and reliability of health data transmission.

IV. CONCLUSIONS AND FUTURE WORK

A. Conclusion:

The Patient Health Monitoring System Using IoT is an innovative solution that enhances healthcare by enabling real-
time monitoring of vital parameters such as heart rate and body temperature. By integrating sensors, microcontrollers,
and [oT technology, this system allows healthcare professionals and caregivers to track a patient’s health remotely,
reducing the need for frequent hospital visits and enabling early detection of health issues.

B. Future work:

The system provides real-time data visualization on an LCD screen and uploads it to an online platform like
ThingSpeak, ensuring accessibility from anywhere. This not only improves patient care but also enables automated
alerts in case of abnormal readings, making it highly beneficial for critical and chronic patients.In summary, this project
demonstrates the potential of IoT in revolutionizing healthcare by making monitoring more efficient, accessible, and
proactive. Future enhancements could include integrating additional sensors, mobile app support, and Al-based
predictive analysis to further improve healthcare outcomes.

e Predictive Maintenance: To anticipate possible issues with the water tank or its related parts (such as sensors,
valves) before they arise, apply machine learning techniques.

e Advanced Reporting and Analytics : Provide analysis of past usage data together with trends, visual dashboards,
and suggestions for water-saving measures. Provide a mobile app that allows users to select settings and access
analytics.

e Automation and Remote Control :Give users the ability to remotely operate pumps or water valves through online

interfaces or mobile apps. When levels drop below a predetermined threshold, external sources are automatically
refilled.
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