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Abstract: This project introduces a wearable, low-power, real-time remote bio-signal monitoring 

system built on Internet of Things (IoT) technology. It represents a significant advancement in the field 

of remote health monitoring. As the number of people requiring healthcare increases year by year, 

traditional monitoring systems that require in-person visits to hospitals are becoming increasingly 

inefficient, especially for patients with critical or unstable conditions. IoT and modern electronic 

devices offer effective alternatives to address this challenge. In this implementation, a mobile 

application serves as the IoT platform to remotely monitor live ECG signals, heart rate, SpO₂, and 

body temperature. These signals are measured and processed using a microcontroller-based device 

(Arduino). The main contribution of this work is to transmit ECG data to a designated smartphone, 

which allows doctors to remotely monitor patients’ cardiac activity and detect cardiac conditions 

before they escalate. The monitoring results are displayed on both smartphones and personal 

computers. 

1. INTRODUCTION 

ICU health monitoring systems use mobile technologies and internet connectivity to improve healthcare delivery 

by enabling remote monitoring, diagnosis and management of health conditions. This integration allows for 

real-time access to critical health information, supports timely clinical interventions and encourages patients to 

be involved in their own care. In today’s era of connected devices, mobile health (m Health) systems are 

reshaping traditional healthcare by providing personalized, accessible and efficient services beyond hospital 

settings. By combining wearable sensors, mobile apps and internet access, these systems can monitor a variety 

of health parameters such as heart rate, blood pressure, blood glucose and physical activity. The collected data is 

sent online to healthcare providers who can analyse trends, detect irregularities and respond quickly to emerging 

issues. This remote monitoring approach is particularly valuable for people with chronic conditions, the elderly 

and those living in rural or underserved areas where access to healthcare is limited. However, incorporating 

Internet technologies into ICU monitoring also introduces important concerns regarding data security and 

patient privacy. Because sensitive health data is transmitted and stored digitally, robust safeguards such as 

strong encryption, secure storage solutions, and compliance with healthcare standards such as HIPAA are 

essential. These measures help ensure data security, build patient trust, and support the widespread adoption of 

m Health technologies. 

2. LITERATURE SURVEY 

In recent years, the global healthcare sector, especially in remote and underserved areas, has faced significant 

challenges in providing timely and effective services. Factors such as an aging population, the increasing 

prevalence of chronic diseases, and conditions requiring continuous monitoring have placed significant pressure 

on healthcare systems. This has led to delays in treatment and a decline in patients’ quality of life. Traditional 

healthcare models often require frequent visits to medical facilities, which can be inconvenient, expensive, and 

time-consuming – especially for people living far from hospitals or clinics. Furthermore, these conventional 

systems lack the continuous health monitoring capabilities that are essential for high-risk patients, highlighting 

the need for more innovative approaches. Web-based ICU monitoring systems offer a promising solution to 

these problems. By integrating smartphones, wearable devices, and IoT sensors with cloud platforms, these 

systems enable real-time remote monitoring of key health metrics such as heart rate, blood pressure, blood 

glucose, and physical activity. Continuous data collection and exchange allow healthcare professionals to access 

https://restpublisher.com/journals/jeae
https://doi.org/10.46632/jeae/
mailto:sikender.ece@nmrec.edu.in


Copyright@ REST Publisher 451 

 

 Sikender Ali Khan et .al / Journal on Electronic and Automation Engineering, 4(2), June 2025, 450-462 

 
 
 
 
 

and assess patient data immediately or observe long-term trends to detect health problems early. This facilitates 

timely interventions and personalized care, while reducing the need for frequent in-person visits and giving 

patients greater control over their health management. However, implementing these systems also brings 

challenges. Concerns regarding data privacy, reliability of continuous data exchange, and compatibility with 

existing healthcare infrastructure must be carefully addressed to ensure the effectiveness and security of these 

technologies. 

3. PROJECT OVERVIEW 

3.1 Existing System 

Traditional ICU monitoring systems are limited in functionality, rely heavily on manual processes, and provide 

minimal remote access. An IoT-based ICU patient monitoring system significantly improves upon these 

traditional systems by enabling real-time data monitoring, remote supervision, and instant alerts. A comparison 

of the existing system and the proposed IoT-based solution is provided below: 

Traditional ICU Monitoring System: 

1. Manual monitoring - Medical staff manually monitors patients at regular intervals. 

2. Wired monitoring devices - Vital signs such as heart rate, blood pressure, and oxygen saturation are 

monitored using bedside equipment. 

3. On-site data display - Health data can only be accessed at the patient's bedside monitor. 

4. Local alarms only - Alarms are triggered locally without remote notifications. 

 

IoT-Enabled ICU Monitoring System: 

1. Wireless sensors & wearable devices - Continuously monitor vitals including ECG, SpO2, blood 

pressure, temperature, and respiration. 

2. Cloud Storage - Patient data is securely uploaded to the cloud for centralized access and long-term 

storage. 

3. Remote Monitoring via Mobile/Web Apps - Healthcare professionals can access patient data from 

anywhere. 

4. AI-Powered Analytics - Artificial Intelligence detects abnormal patterns and predicts potential health 

risks. 

5. Instant Alerts - Automated notifications (via SMS, email, or app) are sent in response to important 

health changes. 

6. EHR Integration - Patient data is synchronized with electronic health records for comprehensive 

diagnosis and treatment planning. 

 

Technology Used 

 Hardware: Arduino/Raspberry Pi, Wi-Fi-enabled sensors (Pulse oximeter, ECG, BP sensors) 

 Software: Cloud platforms (AWS, Firebase), Mobile Apps (Android/iOS), AI for predictive analysis 

 Connectivity: Wi-Fi, Bluetooth, LoRa, or 5G for data transmission 

 

3.2 Proposed System 

The proposed IoT-based ICU patient monitoring system is designed to improve critical care by combining real-

time data acquisition, cloud-based storage, remote monitoring, and AI-driven analytics. Unlike traditional 

systems that rely on continuous manual supervision, this solution automates the monitoring process and 

provides immediate emergency alerts, improving efficiency and patient outcomes. 

 

Key Features of the Proposed System: 

1. Wireless Health Monitoring 

 Continuously monitors using wearable, non-invasive sensors: 

 Heart rate (via ECG sensors) 

 Blood pressure (BP sensors) 

 Oxygen concentration (SpO2 sensors) 

 Body temperature (temperature sensors) 

 Respiratory rate (respiratory sensors) 

 Eliminating the need for wired connections, which increases patient mobility and comfort. 

2. IoT and Cloud Integration 

 Patient vital signs are transmitted in real-time using Wi-Fi, Bluetooth, or 5G technologies. 
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 Data is securely stored on cloud platforms such as AWS, Firebase, or Azure, enabling easy access and 

scalability. 

3. Remote Monitoring via Web and Mobile Platforms 

 Healthcare professionals can access live patient data through: 

 A web dashboard (built with React.js) 

 A mobile app (developed using Flutter) 

 Visual interfaces provide real-time graphical views of patient vitals for quick interpretation. 

4. Automated Alerts and Emergency Notifications 

 A threshold-based alert system triggers instant notifications when vital signs cross critical levels. 

 Alerts are sent via SMS, email, or a mobile app, ensuring timely response from caregivers and doctors. 

5. AI-Powered Health Analytics 

 Machine learning models process patient data to: 

 Predict potential health issues, such as cardiac or respiratory events. 

 Identify abnormal patterns in vital signs for early medical intervention. 

6. Electronic Health Record (EHR) Integration 

 The system records and retrieves a patient’s medical history to support accurate diagnosis and long-

term monitoring. 

 Quick access to previous records helps make more informed medical decisions. 

 

4. OPERATION 

 
An Internet-enabled ICU monitoring system allows both patients and healthcare professionals to remotely 

monitor, manage, and respond to health conditions in real time. By integrating wireless technologies, mobile 

devices, and internet connectivity, the system provides continuous access to vital health data – especially useful 

for people with chronic illnesses, those recovering from surgery, or those living in remote locations. It extends 

healthcare services beyond hospital walls, reduces the need for frequent in-person visits, and enables timely 

intervention. Mobile health (mHealth) solutions like these improve healthcare efficiency and patient outcomes 

by facilitating early detection of potential medical problems. Such a system typically includes wearable sensors, 

mobile apps, and cloud-based infrastructure. Wearables – such as smartwatches, fitness trackers, or specialized 

medical devices – measure a variety of health indicators, such as heart rate, blood pressure, oxygen saturation, 

blood glucose, and physical activity. These devices communicate with a mobile app on a smartphone or tablet, 

which collects data and uploads it to a cloud server via the Internet. The cloud platform processes and stores the 

information, allowing healthcare providers to monitor patients in real time and respond immediately when 

needed. Continuous data streaming also supports trend analysis and early detection of health anomalies. In the 

event of abnormal measurements, such as a sudden increase in heart rate or a dangerous drop in blood sugar, the 

system will automatically send alerts to the patient and medical personnel. This real-time response is crucial for 

managing chronic conditions such as cardiovascular disease or diabetes and for implementing a proactive and 

preventive approach to patient care. 

 

LCD Module 

                                             
     FIGURE 1. 16*2 LCD Module Pin out 

16x2 LCD modules are very commonly used in most embedded projects, the reason being its cheap price, 

availability, programmer friendly and available educational resources. 

 

 

 



Copyright@ REST Publisher 453 

 

 Sikender Ali Khan et .al / Journal on Electronic and Automation Engineering, 4(2), June 2025, 450-462 

 
 
 
 
 

Block Diagram: 

 
FIGURE 2. Block Diagram 

5. HARDWARE DESCRIPTION 

16*2 LCD with I2C display: 

 
FIGURE 3.  16*2 LCD with I2C display 

 

16x2 LCD Pin out Configuration: 

 
TABLE 1. 16x2 LCD Pin out Configuration 

Pin No: Pin Name: Description 

1 Vss (Ground) Ground pin connected to system ground 

2 Vdd (+5 Volt) Powers the LCD with +5V (4.7V – 5.3V) 

3 VE (Contrast V) Decides the contrast level of display. Grounded to get maximum contrast. 

4 Register Select Connected to Microcontroller to shift between command/data register 

5 Read/Write Used to read or write data. Normally grounded to write data to LCD 

6 Enable Connected to Microcontroller Pin and toggled between 1 and 0 for data 

acknowledgement 

   

7 Data Pin 0 Data pins 0 to 7 forms an 8-bit data line. They can be connected to 

Microcontroller to send 8-bit data. 

These LCD’s can also operate on 4-bit mode in such case Data pin 4,5,6 and 7 

will be left free. 

8 Data Pin 1  

9 Data Pin 2 

10 Data Pin 3 
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11 Data Pin 4 

12 Data Pin 5 

13 Data Pin 6 

14 Data Pin 7 

15 LED Positive Backlight LED pin positive terminal 

16 LED Negative Backlight LED pin negative terminal 

 

HD44780 LCD Features and Technical Specifications: 

 Operating Voltage is 4.7V to 5.3V 

 Current consumption is 1mA without backlight 

 Alphanumeric LCD display module, meaning can display alphabets and numbers 

 Consists of two rows and each row can print 16 characters. 

 Each character is built by a 5×8 pixel box 

 Can work on both 8-bit and 4-bit mode 

 It can also display any custom generated characters 

 Available in Green and Blue Backlight. 

 

AD8232 ECG Sensor: 

 
FIGURE 4.  AD8232 ECG Sensor 

 

 
               FIGURE 5.  AD8232 ECG Module Pin out 

 

 

The AD8232 ECG module, built around the AD8232 integrated circuit from Analogy Devices, is a compact 

single-chip solution specifically designed to capture, amplify, and filter bio potential signals in applications such 

as ECG monitoring. Since ECG signals are often subject to significant noise, the AD8232 single-lead heart rate 

monitor acts as an operational amplifier, helping to generate a clear and reliable signal, especially from the PR 

and QT intervals. 
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Pin Description of the AD8232 ECG Module 

TABLE 2.  Pin Description of the AD8232 ECG Module 

Pin Name Description 

GND Power Supply Ground 

3.3v Power Supply 3.3v 

Output (ADC) Operational Amplifier Output. The fully 

conditioned heart rate signal is present at this 

output. OUT can be connected to the input of an 

ADC. 

LO- Leads Off Comparator Output. In dc leads off 

detection mode, LO− is high when the electrode to 

−IN is disconnected, and it is low when connected 

LO+ Leads Off Comparator Output. In dc leads off 

detection mode, LOD+ is high when the +IN 

electrode is disconnected, and it is low when 

connected 

 

 

Shutdown Control Input. Drive SDN low to enter 

the low power shutdown mode. 

RA (Right Arm) RED Biomedical electrode pad RA (input). 

Instrumentation Amplifier Negative Input. −IN is 

typically connected to the right arm (RA) electrode 

LA (Left Arm) YELLOW Biomedical electrode pad LA 

(input). Instrumentation Amplifier Positive Input. 

+IN is typically connected to the left arm (LA) 

electrode 

 
RL(Right Leg) GREEN Biomedical electrode pad RL (input). 

Right Leg Drive Output. Connect the driven 

electrode (typically, right leg) to the RLD pin. 

3.5mm ECG 

Biomedical 

Electrode Connector 

Jack 

Combine Biomedical Electrode pad Connector of 

RA, LA, RL 

 

Features of the AD8232 ECG Module 

 Fully integrated single-lead ECG front end 

 Common-mode rejection ratio: 80 dB (dc to 60 Hz) 

 Two or three-electrode configurations 

 Qualified for automotive application 

 Single-supply operation: 2.0 V to 3.5 

 Fast restore feature improves filter settling 

 Size: 3.5cm x 3cm 

 

Application of AD8232 ECG Module 
1. Fitness and activity heart rate monitors 

2. Portable ECG 

3. Remote health monitors 

4. Gaming peripherals. 
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SW-420 Vibration Sensor Module 

 
 

FIGURE 6.  SW-420 Vibration Sensor 

 

 

SW-420 Vibration Sensor Module Pin out 

The vibration sensor module based on the vibration sensor SW-420 and Comparator LM393 is used to detect 

vibrations. The threshold can adjust using an on-board potentiometer. During no vibration, the sensor provides 

Logic Low and when the vibration is detected, the sensor provides Logic High. 

Pin Configuration of Vibration Sensor Module 

TABLE 3. Pin Configuration of Vibration Sensor Module 

Pin 

Name 

Description 

VCC The Vcc pin powers the module, 

typically with +5V 

GND Power Supply Ground 

DO Digital Out Pin for Digital Output. 

 

 

FIGURE 7.  SW-420 Vibration Sensor Pin out 

Vibration Sensor Module Features & Specifications: 

 Operating Voltage: 3.3V to 5V DC 

 Operating Current: 15mA 

 Using SW-420 normally closed type vibration sensor 
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 LEDs indicating output and power 

 LM393 based design 

 Easy to use with Microcontrollers or even with normal Digital/Analog IC 

 With bolt holes for easy installation 

This Vibration Sensor Module consists of an SW-420 Vibration Sensor, resistors, capacitor, potentiometer, 

comparator LM393 IC, Power, and status LED in an integrated circuit. It is useful for a variety of shocks 

triggering, theft alarm, smart car, an earthquake alarm, motorcycle alarm, etc. 

Applications of Vibration Sensor Module 

 Shocks triggering 

 Theft alarm 

 Smart car 

 Earthquake alarm 

 Motorcycle alarm 

 

Pulse Sensor 

 

 
FIGURE 8.  Pulse Sensor 

5. SOFTWARE INSTALLATION 

Arduino - Installation 

After understanding the main components of the Arduino UNO board, the next step is to set up the Arduino 

IDE. Once this setup is complete, you will be able to upload your programs to the Arduino board. This section 

will guide you through the simple steps required to install the Arduino IDE on your computer and prepare your 

board for programming via a USB connection. 

 

Step 1 - Start by gathering your Arduino board (any model of your choice) and a compatible USB cable. For 

boards like the Arduino UNO, Duemilanove, Nano, Mega 2560, or Diecimila, you will need a standard USB A-

to-B cable - the same type commonly used for USB printers, as shown in the image below. 

 

 
FIGURE 9.  USB Cable 

 

If you are using an Arduino Nano, you will need an A to Mini-B USB cable, as shown in the image below. 

Step 2 - Download the Arduino IDE 
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Visit the official Arduino website and go to the Downloads page to get the appropriate version of the Arduino 

IDE. Choose the version that is compatible with your operating system (Windows, macOS, or Linux). Once the 

download is complete, extract the contents of the ZIP file. 

Step 3 - Powering the Arduino Board 

Boards such as the Arduino Uno, Mega, Duemilanove, and Nano can draw power automatically from a USB 

connection or an external power supply. If you are using an Arduino Diecimila, make sure the board is set up to 

draw power from USB by checking the jumper configuration. The jumper - a small plastic connector - should be 

placed over the two pins closest to the USB port. Connect your Arduino to your computer using the USB cable. 

You should see the green LED labeled "PWR" light up, indicating that the board is receiving power. 

Step 4 – Launch the Arduino IDE 

After extracting the downloaded IDE folder, locate the application file marked with an infinity symbol 

(application.exe). Double-click this icon to launch the Arduino development environment. 

 

6. RESULTS 

ICU monitoring systems that use internet connectivity have transformed modern healthcare by enabling real-

time access to patient data, fostering greater patient engagement, and improving the overall quality of care. 

These systems allow medical professionals to remotely monitor a patient’s health using mobile apps and 

wearable technologies, facilitating faster interventions and more tailored treatment strategies. By integrating 

internet-based solutions into healthcare monitoring, healthcare services are becoming more efficient and 

supporting preventative care – leading to improved patient outcomes. The key advantage of these systems is 

their ability to collect and transmit health data in real time. Wearable technologies such as smart watches and 

fitness bands continuously monitor vital signs, physical activity, and other key health indicators. This data is 

transmitted to healthcare providers via the internet, enabling immediate review and response. For example, 

people with chronic conditions such as heart disease or diabetes can be monitored remotely, reducing the need 

for frequent hospital visits. Early detection of potential complications through constant monitoring allows for 

timely intervention, helping to avoid serious complications. Furthermore, web-based ICU monitoring systems 

encourage patient engagement and self-management. With increased access to their own health data, patients are 

better equipped to take an active role in managing their conditions. Mobile apps often include features such as 

medication reminders, educational content, and personalized health recommendations. This level of engagement 

encourages accountability and has been linked to greater adherence to treatment and better overall health 

outcomes. 

Output Images 

 
FIGURE 10. Connections of the Project 
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FIGURE 11. Output of the Project 

7. ADVANTAGES 

Improved accessibility and convenience 

ICU monitoring systems offer a major benefit by increasing access to healthcare services. Patients can review 

their health data and communicate with medical professionals remotely, reducing the need for physical visits. 

This is especially beneficial for people with limited mobility, those living in rural or remote areas, or those with 

hectic schedules. Real-time access to health metrics encourages patients to take a more active role in their care, 

resulting in better treatment adherence and overall health outcomes. 

 

Continuous monitoring and early intervention 

These systems support continuous monitoring of vital signs, which is essential for early identification of 

potential health problems. Through wearable devices and mobile apps, patients can monitor vital metrics such as 

heart rate, blood pressure, and blood glucose in real time. The constant flow of data allows healthcare providers 

to immediately detect abnormalities and intervene before complications arise. For people managing chronic 

diseases, this proactive approach can greatly improve their quality of life and reduce medical costs. 

 

Patient Engagement and Empowerment 

ICU monitoring technologies empower patients by providing them with greater access to their health 

information. This helps them actively participate in managing their conditions. Many systems also include 

useful features such as medication alerts, health tips, and educational tools that support informed decision-

making. As a result, patients are more likely to make healthy lifestyle choices and adhere to their treatment 

regimens, which contribute to better long-term health. 

 

Cost-effectiveness for healthcare providers 

From an organization-wide perspective, remote ICU monitoring offers a cost-effective alternative to traditional 

care models. By reducing the need for frequent in-person visits and hospitalizations, healthcare organizations 

can allocate staff and resources more efficiently. Remote monitoring reduces the burden on medical facilities 

and allows specialists to focus their attention where it is needed most. 

 

Data-driven health outcomes 

These systems generate comprehensive patient data that can be used for research and clinical improvements. 

The combined information helps identify population-wide health trends, supports public health strategies, and 

refines clinical practices. This data-driven approach enables more accurate, evidence-based decisions, improves 

the overall quality of care, and uncovers opportunities to improve healthcare services. 

 

Better communication and integration 

Integration of ICU monitoring systems with telemedicine platforms fosters improved communication between 

patients and healthcare professionals. By allowing patients to share real-time health data directly with their 

physicians, care becomes more personalized and responsive. This seamless exchange of information strengthens 

the patient-provider relationship and encourages individuals to seek timely medical advice when needed. 
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8. DISADVANTAGES 

ICU monitoring systems that rely on internet connectivity offer many benefits, including improved access to 

healthcare and real-time health data monitoring. However, they also present some limitations that can affect 

their reliability and overall performance. 

 

Privacy and Security Risks 

 

A major concern with internet-based ICU monitoring is the potential threat to data privacy and security. These 

systems handle sensitive patient information, making them vulnerable to cyberattacks, data breaches, or 

unauthorized access. Despite the use of encryption and security protocols, there is a possibility that data can be 

intercepted or misused. Such breaches can lead to identity theft and loss of trust, which discourages patients 

from adopting these technologies. 

 

Technology Dependency 

These systems rely heavily on modern technologies such as smartphones, wearables, and stable internet 

connections. In areas with poor network infrastructure or limited access to digital devices, consistent monitoring 

can be difficult. Additionally, some users—especially the elderly or those unfamiliar with technology—may 

find these systems challenging to operate, leading to unequal access to health monitoring. 

 

Data Accuracy and Reliability Issues 

The accuracy of health data collected by wearable ICU monitoring devices can be inconsistent. Many consumer-

grade devices lack the precision of medical equipment, and various factors such as improper use, calibration 

issues, or environmental influences can distort readings. This can lead to inaccurate assessments, which can lead 

to misdiagnosis or inappropriate treatment, thus jeopardizing patient safety. 

 

Integration Challenges with Existing Healthcare Systems 

A common limitation is the difficulty in integrating data from ICU monitoring systems into traditional 

healthcare workflows. Not all healthcare providers have systems in place to receive or interpret data from 

external monitoring sites. This lack of integration can result in fragmented care, where clinicians may miss 

important updates on a patient’s condition, delaying intervention or appropriate treatment. 

 

Regulatory and Compliance Barriers 

Implementing these systems also involves navigating complex regulatory environments. Rules regarding data 

security, device standards, and health information use vary by region, making compliance difficult and costly. 

These challenges will slow the use of monitoring systems and affect their widespread adoption. In addition, the 

lack of standardized guidelines can lead to inconsistent device quality and safety across different sites, which 

can complicate clinical use. 

 

9. CONCLUSION 

 
In conclusion, ICU monitoring systems utilizing the internet represent a significant advancement in healthcare 

delivery. These systems leverage the power of mobile technology and the internet to provide continuous, real-

time monitoring of patients’ health metrics. By facilitating remote patient monitoring, healthcare providers can 

ensure timely interventions, reduce hospital readmissions, and enhance the overall quality of patient care. The 

integration of ICU applications into everyday life empowers patients to take an active role in managing their 

health, promoting self-care and awareness. The benefits of ICU monitoring systems extend beyond immediate 

patient care. They also contribute to the efficient allocation of healthcare resources, enabling providers to focus 

on patients who require immediate attention. This proactive approach not only helps to manage chronic 

conditions but also aids in the early detection of potential health issues, ultimately leading to better health 

outcomes. Furthermore, the data collected through these systems can be invaluable for research and public 

health initiatives, providing insights into population health trends and facilitating evidence-based practices. In 

summary, ICU monitoring systems using the internet hold the promise of transforming healthcare delivery. By 

bridging the gap between patients and healthcare providers, these systems foster a more interactive and 

personalized healthcare experience. As technology continues to evolve, it is essential to prioritize user 

engagement, data security, and accessibility to ensure that ICU solutions benefit the widest possible audience. 

The future of healthcare is undoubtedly leaning towards digital solutions, and ICU monitoring systems will play 

a crucial role in shaping this new landscape. 
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10. FUTURE SCOPE 

The IoT-based ICU patient monitoring system holds immense potential for future advancements in smart 

healthcare. With the integration of Artificial Intelligence (AI) and Machine Learning (ML), the system can 

evolve from real-time monitoring to predictive healthcare, where critical conditions can be anticipated and 

prevented before they become life- threatening. The use of 5G and edge computing will further enhance data 

transmission speed and reduce latency, enabling faster alerts and real-time decision-making. Future 

developments may include wearable health devices and wireless sensors, making the system more comfortable 

and mobile for patients. Block chain technology can also be incorporated for secure, tamper-proof medical data 

sharing. Additionally, integration with Electronic Health Records (EHR), mobile health apps, and smart hospital 

systems will allow for seamless communication between healthcare providers. This system can also be 

expanded to support remote patient monitoring at home, rural areas, or during emergencies, ultimately 

improving the overall quality and accessibility of healthcare services. 
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