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ABSTRACT:

The term "health monitoring system using IoT" describes the process of collecting and applying patient data
obtained from hospital sensors through IoT technology. This gathered sensor data is invaluable for healthcare
professionals in enhancing and improving patient well-being during critical situations. The foundation of this
project rests on the Raspberry Pi 3 Model B and a sensor capable of communicating with a physician via
smartphones and the internet. This innovative approach empowers medical practitioners to monitor their patients'
health remotely, from any corner of the world. The sensors within this concept gather vital medical data such as
blood pressure, pulse rate, and heart rate. Patients are also closely observed through a camera. Through an
assigned IP server address, both patients and doctors can access real-time patient data from anywhere on the
globe. In case a sensor reading surpasses a predefined threshold, an emergency alert is triggered, ensuring
continuous monitoring of patient health.

Consequently, this constant monitoring of patients' health parameters and the regular transmission of this data to
doctors through a medical server not only aids in the diagnostic process but also enables the provision of precise
and timely treatments. The capabilities of IoT data collection are

instrumental in expediting patient recovery, thereby facilitating better and more cost-effective medical care. This
innovative approach represents a leap forward in healthcare, enabling improved patient outcomes and
accessibility to medical services.
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1.INTRODUCTION:

In recent years, the world has witnessed a rapid increase in health-related risks. Globally, there are, on average,
131.4 million births and 55.3 million deaths annually, according to sources like the World Fact Book and the
Population Reference Bureau. This pressing issue carries significant global implications, demanding immediate
attention. The time has come to address these challenges. By embracing a shift towards diverse sensor technology,
wireless sensor technology emerges as a crucial player, providing information from a variety of sensors, including
blood pressure (BP), heart rate (HB), and body temperature (BT). The Internet of Things (IoT) platform amplifies
accessibility, enabling doctors to review and assess patients' medical histories at any time. Patient health
information is securely stored on a server, creating a lasting record.

This paper introduces a comprehensive health monitoring system that leverages wireless network technology to
monitor various aspects of the human body, such as blood pressure, body temperature, heart rate, ECG,
respiration, accelerometer data, and more. In cases of unusual data readings, the system automatically triggers
warning messages or calls to emergency services, hospitals, and the patient's caregivers. Maintaining a continuous
medical record greatly enhances the accuracy of disease diagnosis, recognizing the growing importance of early
disease prevention. Additionally, several wireless networks have embraced next-generation mobile technologies
and their associated services. To facilitate diagnosis, data on vital health parameters, including ECG, blood
pressure, temperature, acceleration, and pulse rate, are collected from diverse sensors for a brief duration.

The synergy of Raspberry Pi and IoT technology proves highly effective in health monitoring. Raspberry Pi, a
well-known and cost-effective platform, provides a compact Linux server that supports IoT functionalities. Its
versatile general-purpose I/O interface streamlines interfacing with various services and methods, making the
proposed structure more efficient. The Internet of Things interconnects devices and enhances human connectivity.
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2.LITERATURE REVIEW:

In their study, Matthew and colleagues [1] examined parameters including ECG, respiratory rate, heartbeat, and
body temperature. They integrated these sensors with a PIC16F887A micro-controller for data collection.
Subsequently, the acquired data was manually uploaded, leading to the development of an Android application
and a web-based interface. Soumya and collaborators [2] utilize an AT MEGA 16L Microcontroller to oversee the
monitoring of a patient's ECG waves. They employ a ZigBee module for transmitting the ECG waves, which are
then relayed to the closest ZigBee connector for data transfer. Karandep and colleagues [5] have developed a
system for heart rate and body temperature monitoring. They employ the C8051F020 micro-controller to collect
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sensor data, which is then transmitted to the controller. This setup is linked to a ZigBee wireless device for further
data transfer to the nearest receiver. S. Jassay and their team [6] explored human body temperature monitoring
through the Raspberry Pi platform integrated with cloud technology. The Raspberry Pi is employed to oversee
patient body temperature, and the collected data is transmitted through a WSN. Subsequently, the data is uploaded
to the cloud. Mansor and co-authors [7] examined the LM35 sensor for body temperature monitoring, utilizing
an Arduino UNO board and a SQL database format. The Arduino UNO board is linked to the sensor, enabling
remote body temperature monitoring through a website, facilitating real-time temperature data observation. Nithin
and the research team [8] monitor human body temperature, blood pressure, and heartbeat using sensors integrated
with the AT Mega 32 micro-controller. The micro-controller is equipped with GSM capabilities. Upon data
collection, diagnostic analysis is conducted, and if values fall below normal, the device can automatically send
an SMS alert to the doctor. Rajeev Pyare and the team [9] developed a system for home appliance control via an
Android mobile phone. They utilized an Arduino UNO board to connect and manage various appliances such as
lights and fans. The Android app enables remote monitoring and control of these domestic devices from anywhere
worldwide.

3.BLOCK DIAGRAM:

Power Supply

Mems Sensor

3.1 COMPONENTS:
3.1.1 HARDWARE COMPONENTS

. Raspberry pi (PICO): The Raspberry Pi Pico serves as the data hub in this prototype. It gathers,
processes, and securely sends real-time patient data from sensors to a web server or cloud platform. The
Pico performs Al algorithms, communicates with a web server, and guarantees the security and
dependability of data.
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J Power Supply: All components in this prototype, including the Raspberry Pi Pico and sensors,
receive electrical energy from the power source. It guarantees that the system will continue to function.
For consistent data collection, processing, and communication—which is commonly provided by a battery
or mains supply—it is imperative to have a reliable power source to ensure that patient health monitoring
continues to function.

J Micro-Electro-Mechanical Systems (MEMS): These sensors are essential components of this
health monitoring prototype. These tiny sensors take measurements of temperature, heart rate, and
mobility, among other physiological characteristics. By converting physical impulses into electrical data,
they are able to provide health information in real time. In order to facilitate remote monitoring and
diagnosis in the virtual doctor system, the acquired data is subsequently processed and transferred.

o LCD: acts as the system's output interface for the virtual doctor. It shows vital indicators, patient
data, and recommended medical treatments, among other important information. The data is easily
accessed and interpreted by users, including patients and healthcare practitioners, improving the system's
usability and real-time health monitoring.

. DHT 11: Utilized to calculate humidity and temperature. It gathers and transforms environmental
data into electrical impulses. In order to monitor ambient conditions which are important for determining
a patient's comfort and well-being in real-time health monitoring applications these readings are then
analyzed by the Raspberry Pi Pico.
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o WiFi: Enables wireless internet access. It makes it possible for the Raspberry Pi Pico to send
patient data to a cloud platform or web server, guaranteeing remote access and real-time monitoring. WiFi
improves accessibility and the delivery of healthcare by enabling smooth communication, data transfer,
and interaction with the virtual doctor system from a variety of locations.

—\
0

. Buzzer: Acts as a mechanism for auditory alerts. It can be set up to sound an alert or notice when
certain circumstances are met, such important health events or unusual sensor readings. When a patient's
health state significantly changes, the buzzer helps the system notify patients or healthcare practitioners
in a timely manner.

J SpO2 sensor (Pulse Oximetry Sensor): Determines the patient's blood's oxygen saturation levels.
It shines light through a bodily part such as a finger and determines which parts of the blood oxygenated
and deoxygenated absorb the light. In the event that oxygen levels drop below a safe threshold, this data
can set off alerts in the virtual doctor system, which is critical for evaluating a patient's respiratory health.
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3.1.2 SOFTWARE REQUIREMENTS:
Thonny Software:

During this step, you will make sure that you have the most recent version of Thonny, which is an IDE for Python
development, and you will connect to a Raspberry Pi Pico in order to run simple Python programs inside of its
shell.

The Raspberry Pi OS package usually includes Thonny, but it's a good idea to make sure you have the most recent
version installed. In order to continue, open a terminal window by either selecting the icon located in the top left
corner of the screen or by holding down the Ctrl+Alt+T keys at the same time. Enter the given command in the
terminal window to update Thonny and your operating system.

The following steps can be used to upgrade an existing installation of Thonny IDE or install the most recent
version for users of Windows, macOS, or Linux: Launch your favorite browser and go to thonny.org, the official
Thonny website. You can find download links for Windows and macOS in the upper right corner of the browser
window, along with comprehensive instructions for Linux users. After obtaining the necessary installation file,
download and run it to install or update your Thonny IDE.

Download version 3.3.2 for
Windows » Mac » Linux

NE! Windows installer is signed with
new identity and you may receive

a warning dialog from Defender until
it gains more reputation.

Just click "More info" and
"Run amyway .

Using your application launcher, launch Thonny. It ought to appear like this:
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WORKING:

First, it starts with data gathering, in which vital patient information is gathered via MEMS sensors and the DHT 11
sensor. The central controller, which coordinates data integration and collecting, is the Raspberry Pi Pico. An
essential tool for writing the code required for the Raspberry Pi Pico to interact with these sensors and collect
data is the Python IDE Thonny.

After that, Thonny's Python scripts are used to process and analyze the data. These scripts evaluate sensor data,
including SpO2 levels from the specialized sensor and temperature measurements from the DHT11. The LCD
shows patient data in real time, and Thonny's command over the Raspberry Pi Pico controls this dynamic
interface.

Additionally, the system uses Wi-Fi to provide secure wireless access, which allows the Raspberry Pi Pico to send
patient data to a cloud platform or distant web server. This guarantees that medical professionals can access this
information remotely. Thonny adds even more value to the system by helping to set up data encryption and secure
Wi-Fi connections, which guard private patient data while it is being transferred. Furthermore, Thonny software
offers a quick reaction mechanism by employing the buzzer to sound an alarm in the event of urgent health events
or abnormal sensor data, such dropping oxygen levels.

In the end, this all-encompassing healthcare solution combines hardware elements and Thonny software to
facilitate real-time health monitoring, data analysis, secure communication, and prompt alerts. It also guarantees
that patient information is meticulously tracked and handled while meeting strict data security regulations and
offering patient and healthcare provider-friendly interfaces.

RESULTS:

The technology makes it possible for a patient's vital signs to be seamlessly and continuously monitored,
guaranteeing that data that is updated in real time like temperature and oxygen saturation levels is effectively
shown on the LCD. This function improves the standard of treatment by enabling medical professionals to obtain
up-to-date patient data from a distance.
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The system can send out alerts in a timely manner in the event of noteworthy health incidents or anomalous sensor
readings. These warnings are transmitted by the buzzer, which serves as an alarm system, and are coordinated by
scripts that are controlled by Thonny. This guarantees quick action and reaction in urgent medical situations,
possibly saving lives.

Patient data security and confidentiality are given top priority by the system. It complies with strict data protection
standards by facilitating safe, encrypted data transmission to a central server or cloud platform via Wi-Fi and
Thonny software. In the end, Thonny's interface for the system, supported by the LCD, provides a user-friendly
platform that enables patients and healthcare professionals to easily access and understand health information and
suggestions. Additionally, by offering early diagnosis of medical issues based on patient data and predictive
insights, the possible integration of Al algorithms improves the system's diagnostic capabilities.

CONCLUSION:

IoT technology is the result of the seamless integration of many technical components, allowing a variety of items
and devices to communicate and interact with each other through a variety of network protocols. The suggested
system is an innovative creation that significantly improves patient healthcare services. It enables the seamless
connection of communication devices and the internet to cloud services to enable the global networking of health-
related information. Healthcare practitioners can then access this data, enabling them to offer quick and efficient
remedies. With the model's all-inclusive system, physicians can keep an eye on their patients' health at any time
and from any place. Additionally, it has an emergency alert system that sends emails to people to notify them to
see a doctor when certain threshold numbers are achieved. Patients with mobility issues and those needing
extended bed rest benefit most from this approach. Doctors can monitor their patients visually in real time from
the comfort of their own homes by integrating a Pi camera. This framework's main objective is to present a new
breed of medical systems that use big data analysis, cloud computing, and computer technologies to deliver high-
quality, affordable healthcare services. Future improvements might include adding more sensors and items to the
internet so that medical data is easier to retrieve. Furthermore, there exists the possibility of creating a mobile
application that broadens the system's global reach. Features like doctor directories, ambulance services, and
information about local hospitals might be added to this app.
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