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Abstract: This project proposes an Intelligent Smart Care Bed for Elderly Health Monitoring, utilizing 10T technology to enhance
the safety and well-being of elderly individuals in home environments. The system continuously monitors vital health parameters
and environmental factors such as body temperature, heart rate, vibrations, and moisture. Real-time data is processed by an ESP32
microcontroller and displayed on an OLED screen, providing immediate insights into the user’s condition.Automated alerts are
triggered through a buzzer and mobile notifications, ensuring timely caregiver intervention during emergencies. Additionally, servo
motors adjust the bed’s position for personalized comfort, while a DC-DC converter ensures stable power supply. By integrating
continuous health tracking, smart alert systems, and comfort-enhancing features, this project aims to reduce the need for constant
supervision, improve emergency responsiveness, and promote independent living for the elderly. The Intelligent Smart Care Bed
presents a cost-effective and scalable solution for enhancing elderly care in home settings.

IndexTerms - Elderly Health Monitoring, Real-Time Monitoring, Caregiver Alert System, Home Healthcare, Emergency
Response, Comfort Enhancement, Remote Monitoring, Personalized Care.

I. INTRODUCTION

As the global population ages, the demand for effective and efficient elderly care solutions continues to rise. Many elderly
individuals face health challenges such as reduced mobility, chronic illnesses, and a higher risk of falls, which require continuous
monitoring and timely intervention. Traditional caregiving methods can be labor-intensive and may not provide the real-time
insights needed to address emergencies or health issues promptly. To address these challenges, technological advancements are
being integrated into healthcare systems, leading to the development of innovative solutions like the Intelligent Smart Care Bed.This
smart care bed is designed specifically for elderly health monitoring by utilizing advanced sensors, including wetness, pulse, fall
detection, emergency button, and temperature sensors, all powered by the versatile ESP32 microcontroller. These integrated sensors
provide continuous, real-time monitoring of vital health parameters, ensuring early detection of abnormalities and quick emergency
responses. The wetness sensor helps maintain hygiene and comfort, while the heartrate and temperature sensors monitor vital signs,
enabling proactive health management. The fall detection system enhances safety by immediately notifying caregivers in case of
accidents, reducing the risk of severe injuries. Additionally, the emergency button empowers the elderly to call for assistance easily,
promoting independence and security.By leveraging 10T capabilities, the smart care bed allows remote health monitoring and alert
notifications, giving caregivers and healthcare professionals real-time access to the user’s health status. This not only improves the
quality of care but also reduces caregiver burden, making it an ideal solution for both home and institutional care settings. The
Intelligent Smart Care Bed for Elderly Health Monitoring represents a significant step forward in eldercare, combining advanced
technology with compassionate care to enhance the safety, comfort, and well-being of elderly individuals.

Il. RELATED WORKS
1. loT-Based Portable Health Monitoring System for Elderly Patients(2024)
Authors:H. K. Letchumanan, C. C. Chew and K. G. Tay

Description: The system continuously monitors vital signs such as pulse rate, body temperature, and oxygen saturation levels,
providing a real-time assessment of the elderly patient's health. These parameters are crucial for identifying early signs of health
deterioration, such as infections, fevers, or breathing issues. While the monitoring process is ongoing, the system does not send
alerts to caregivers in case of abnormal readings. This lack of alert functionality means that caregivers may not be immediately
aware of the patient's deteriorating condition. Consequently, there is a delay in providing timely care or intervention. The absence
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of an alert system limits the system’s ability to respond proactively to potential health risks. The ability to notify caregivers
immediately would enhance the safety and well-being of the patient. Integrating alert mechanisms would allow caregivers to take
immediate action, ensuring more efficient and responsive care. Such features would make the system not only reactive but also
proactive, improving overall care quality.

2. loT-Based Fall Detection System(2023)

Authors: A. R. Nathala, E. S. Kavali, V. Raikrindhi and S. Sandiri

Description: The system utilizes accelerometers and gyroscopes to monitor an elderly patient’s acceleration and angular velocity,
helping detect falls and abnormal movements. Accelerometers track changes in velocity, while gyroscopes measure body rotation
and orientation. By analyzing data from both sensors, the system can identify sudden movements, such as a fall or unexpected shift
in position. Once a fall is detected, the system triggers an alert, immediately notifying caregivers or medical staff. This quick
response helps ensure timely intervention, reducing the risk of injury or complications. The sensors provide a real-time solution for
monitoring the patient’s safety, especially for those at risk of falling. In addition to fall detection, the system can also monitor
unusual movements or extended periods of inactivity. These features enhance the overall safety and well-being of elderly
individuals. With continuous monitoring, caregivers can be more proactive in providing care. The integration of accelerometers and
gyroscopes allows for effective and efficient elderly health management.

3. Smart Beds and Bedding Surfaces for Personalized Patient Care(2021)
Authors: E. Karvounis, S. Polymeni, M. Tsipouras, K. Koritsoglou and D. Tzovaras
Description: This review explores the development of smart bed systems for patient monitoring, emphasizing fall prevention and
pressure ulcer management. These systems integrate sensors to monitor vital signs, movement patterns, and body positioning.
Pressure sensors alert caregivers when pressure on body areas could lead to pressure ulcers, allowing for timely repositioning.
Motion sensors and accelerometers detect abnormal movements, triggering alerts in case of falls. Advancements in these beds
include 10T connectivity and machine learning, enabling personalized care by adapting to a patient’s unique health needs. Real-time
health monitoring tracks parameters like heart rate and blood pressure, providing a holistic view of the patient’s well-being. These
systems enhance patient safety, reduce risks, and promote independent living. The integration of these technologies offers both
comfort and medical precision. Personalized care is central to improving patient outcomes and healthcare efficiency. Overall, smart
bed systems significantly contribute to enhanced elderly and patient care.

4. Design and Development of an Intelligent Bed for Fall Detection and Monitoring (2020)
Authors: E. Karvounis, S. Polymeni, M. Tsipouras, K. Koritsoglou and D. Tzovaras
Description:This paper explores the design of a smart bed system specifically focused on fall detection for elderly individuals. The
bed is equipped with motion sensors, accelerometers, and pressure sensors, which monitor the elderly person’s movement and body
position in real-time. The system is designed to detect sudden movements that may indicate a fall and trigger an immediate alert to
caregivers. The authors explore how fall detection technology can significantly reduce the risk of severe injury and even death in
elderly individuals. The paper also includes the integration of a user-friendly interface for caregivers, which ensures they can easily
receive and manage alerts. Through this methodology, the system not only aims to provide a safer sleeping environment but also
enhances the independence of elderly individuals by providing them with a sense of security during sleep.

1. EXIXTING SYSTEM

In the current healthcare system, monitoring elderly patients is largely dependent on manual processes and periodic checkups
conducted by caregivers or medical staff. Traditional methods involve using standalone devices like digital thermometers, blood
pressure monitors, and pulse oximeters to measure vital signs at scheduled intervals. These methods often lack the ability to provide
continuous real-time monitoring, leading to delays in detecting sudden changes in the patient’s condition. Caregivers must physically
be present to conduct health assessments, which can be challenging in home-care settings or when patients require round-the-clock
supervision.

Patients who require frequent repositioning to prevent bedsores or enhance comfort must rely on caregivers for manual adjustments.
This not only increases the workload on caregivers but also poses a risk of neglect if timely assistance is not available. The absence
of automation in patient care limits the system’s ability to ensure comfort and prevent complications that arise from prolonged
immobility.

Another major drawback of the current system is the lack of integration between various health monitoring devices. In many cases,
sensors used for temperature, heart rate, and motion detection operate independently, with no centralized system to aggregate and
analyze the data. This results in fragmented information, making it difficult to get a comprehensive view of the patient’s health
status. The data collected from these devices often requires manual interpretation, which can lead to errors or delays in recognizing
health risks.

In emergency situations, the absence of automated alerts poses a critical challenge. When abnormal conditions occur — such as a
sudden spike in body temperature, irregular heart rate, or unexpected movements that may indicate a fall — the current system relies
on caregivers noticing the changes in person or through irregular checkups. If caregivers are not present or if the signs go unnoticed,
the delay in response can lead to severe health consequences for the patient.

Some existing solutions involve wearable health monitoring devices, such as smartwatches or fitness bands, to track basic health
parameters. However, these devices have their own limitations. They often require regular charging, making them unsuitable for
long-term use among elderly patients. Additionally, wearing these devices for extended periods can cause discomfort, skin irritation,
or even be forgotten by the patient.
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Moreover, communication between the patient and caregiver is usually limited to manual alerts. In most cases, patients rely on
calling out for help, using physical buttons, or waiting for scheduled checkups. This lack of automation can be dangerous, especially
if the patient is unable to move, speak, or signal for help due to sudden health deterioration.

IV. PROPOSED SYSTEM

This project proposes the Intelligent Smart Care Bed for Elderly Health Monitoring, aims to create a smart and efficient
health monitoring environment tailored to the needs of elderly patients. This system integrates multiple sensors, a microcontroller,
and a mobile alert mechanism to provide continuous health tracking and timely caregiver intervention. The primary objective is to
ensure that elderly individuals receive immediate attention when needed while enhancing their comfort and minimizing caregiver
workload.At the heart of the system lies the ESP32 microcontroller, a versatile and powerful device that acts as the central processing
unit. It collects real-time data from various sensors and processes it to identify potential health risks. The system continuously
monitors key health parameters, such as body temperature and heart rate, using dedicated sensors. If these parameters exceed
predefined thresholds, the system instantly generates alerts, ensuring caregivers can intervene promptly.

Additionally, the system addresses other critical aspects of elderly care. A moisture sensor detects bed wetness, which is particularly
useful for bedridden patients who may be incontinent. Early detection of moisture helps prevent skin infections and bedsores,
enhancing hygiene and comfort. A vibration sensor monitors unexpected movements, which can indicate restlessness, discomfort,
or attempts to get out of bed unassisted — potentially preventing falls or injuries.Another key feature is the inclusion of a servo
motor that facilitates remote bed adjustments. Caregivers can control the motor to reposition the bed, ensuring optimal comfort for
the patient . This functionality is especially important for preventing pressure ulcers and improving circulation in long-term
bedridden patients.

Real-time health metrics are displayed on an OLED display, providing instant visual feedback for caregivers attending to the patient.
This local monitoring option allows on-site caregivers to assess the patient’s condition at a glance without needing to check mobile
alerts or other devices.Power stability is ensured through a DC-DC converter, which regulates voltage and ensures the continuous
operation of all components. This is crucial for preventing system failures due to power fluctuations,ensuring uninterrupted
monitoring and alert generation.To enhance emergency detection, the system includes a microphone that listens for distress sounds,
such as calls for help, coughing, or unusual noises. Upon detecting these sounds, the system triggers an alert, adding another layer
of safety. A buzzer acts as a local audio alarm, providing instant on-site alerts to caregivers when urgent situations arise.

The ESP32’s built-in Wi-Fi module enables seamless communication with caregivers via a webpage. Health data is transmitted to

the webpage in real time, and abnormal conditions trigger immediate notifications. This ensures that caregivers are informed of
emergencies even when they are away, allowing for faster response and improved patient safety. The proposed system overcomes
the limitations of traditional health monitoring by providing a proactive approach to elderly care. Continuous monitoring,bed
adjustment, automated alerts, and real-time data visualization significantly enhance patient safety and comfort. Moreover, by
reducing the need for constant physical supervision, the system lightens the burden on caregivers, enabling them to manage multiple
patients more effectively.

V. BLOCK DIAGRAM

Temperature sensor K———] > Buzzer
Heartrate sensor (& . Microphone

Vibration sensor —— Micriijrifoller 2|  OLED Display

Raindrop sensor [—— D webpage
Servomotor —— > Power supply

ESP32 Microcontroller :

The ESP32 microcontroller acts as the central processing unit of the Intelligent Smart Care Bed system. It integrates multiple
functionalities, including sensor data collection, wireless communication, and control of peripheral devices like the buzzer, servo
motor, and OLED display. With its built-in Wi-Fi and Bluetooth, the ESP32 enables remote monitoring and real-time alerts through
the mobile app.It reads analog and digital inputs from sensors, processes the data, and triggers appropriate actions like activating
the buzzer, updating the OLED, or sending alerts to the caregiver’s mobile app.The built-in Wi-Fi module allows wireless data
transmission to the mobile app, ensuring caregivers are informed about the patient’s condition instantly.
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Temperature sensor :

The temperature sensor is a crucial component in the Intelligent Smart Care Bed for Elderly Health Monitoring system. It measures
the body temperature of the elderly patient in real time, ensuring continuous health monitoring and early detection of fever or
hypothermia. Temperature fluctuations in elderly patients can indicate underlying health issues, making it essential to track this
parameter accurately. The sensor sends temperature readings to the ESP32 microcontroller, which processes the data and triggers
alerts if abnormal values are detected.

Heartrate sensor :

The heart rate sensor is a critical component in the Intelligent Smart Care Bed for Elderly Health Monitoring system. It measures
the patient’s pulse rate in real-time, providing continuous monitoring of cardiovascular health. Tracking heart rate is essential for
detecting irregularities such as tachycardia (high heart rate), bradycardia (low heart rate), or sudden fluctuations that could indicate
underlying health issues. The sensor sends the collected data to the ESP32 microcontroller, which processes it and triggers alerts if

abnormal heart rates are detected.

Vibration sensor :

The vibration sensor is a crucial part of the Intelligent Smart Care Bed for Elderly Health Monitoring system, used to detect unusual
movements or vibrations on the bed. In elderly care, sudden movements or vibrations may indicate discomfort, distress, or attempts
to get out of bed unassisted, which could lead to falls or injuries. The sensor continuously monitors the bed’s surface and sends
signals to the ESP32 microcontroller when vibrations are detected. This allows caregivers to respond quickly, ensuring patient

safety.
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Raindrop sensor :

The raindrop sensor in the Intelligent Smart Care Bed for Elderly Health Monitoring system is used to detect moisture or liquid on
the bed’s surface. While traditionally used for detecting rain, in this project, it serves a vital role in identifying accidental spills or
bed wetting, ensuring quick intervention to maintain hygiene and prevent discomfort for the patient. When moisture is detected, the
system triggers alerts to notify caregivers, helping to prevent skin infections, pressure sores, and maintaining the patient’s comfort.

Servomotor :

The servo motor in the Intelligent Smart Care Bed for Elderly Health Monitoring system is used to control specific mechanical
adjustments, such as raising or lowering parts of the bed. Unlike traditional motors, servo motors provide precise control over
angular position, making them ideal for applications that require accurate movement. In this project, the servo motor can assist
caregivers by simplifying bed adjustments, improving patient comfort, and ensuring timely repositioning when necessary.

OLED Display :

The OLED (Organic Light-Emitting Diode) display is a compact, high-contrast visual output device that provides real-time health
data in the Intelligent Smart Care Bed for Elderly Health Monitoring system. Unlike traditional LCDs, OLEDs are self-emissive,
meaning each pixel emits its own light. This results in better contrast, faster response times, and lower power consumption, making
OLED displays ideal for low-power applications like health monitoring systems.In this project, the OLED display is used to show
essential information such as body temperature, heart rate, vibration status, moisture alerts, and system messages. The clear visual
output ensures that caregivers or family members can quickly access health data without needing to check mobile notifications
constantly.

Buzzer :

The buzzer in the Intelligent Smart Care Bed for Elderly Health Monitoring system serves as an audio alert mechanism. It produces
sound to alert caregivers and nearby individuals when abnormal conditions are detected, such as irregular heart rate, high body
temperature, bed vibrations, moisture detection, or when the patient needs assistance. The buzzer adds a local alarm function to
ensure immediate attention, complementing the mobile app notifications.
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Microphone:

The microphone in this project serves as an audio input device to detect environmental sounds around the patient. It acts as a
supplementary sensor to capture sounds such as coughing, calls for help, or irregular breathing patterns. Integrating a microphone
adds an additional layer of safety, allowing the system to recognize and alert caregivers in response to sound-based events.

DC-DC Buck Converter :

The DC-DC buck converter is a power regulation device used to step down higher input voltage to a lower, stable voltage suitable
for powering the ESP32 and other components. Since the ESP32 operates at 3.3V, the buck converter prevents overvoltage damage
and ensures reliable performance.

1. Development Environment — Arduino IDE:

The Arduino Integrated Development Environment (IDE) is a powerful, open-source platform used to write, compile, and upload
code to the ESP32 microcontroller. The IDE provides a simple interface that streamlines the development process for both beginners
and advanced users. The code for this project is written in C/C++, offering low-level control over the microcontroller and its
connected sensors. The IDE includes a comprehensive set of tools for managing libraries, verifying code, and handling compilation
errors, ensuring smooth code execution. One of its most useful features is the built-in serial monitor, which displays real-time data
transmitted from the ESP32 to help debug the system. The process begins with writing modular code that separates tasks such as
data acquisition, processing, and alert generation. After verifying the code, it is uploaded to the ESP32 through a USB connection.
During testing, the serial monitor allows developers to track sensor readings and system behavior, making the Arduino IDE an
indispensable tool in the project’s development lifecycle.

2. ESP32 Board Support Package and Libraries:

To harness the full capabilities of the ESP32, the project integrates several essential libraries into the Arduino IDE. These libraries
provide pre-written functions, reducing the complexity of tasks like handling sensors, managing Wi-Fi connectivity, and displaying
data. The WiFi.h library establishes a wireless connection to the local network, allowing the ESP32 to communicate with the web
interface. The HTTPClient.h library facilitates sending HT TP requests to transmit sensor data to caregivers. For the OLED display,
the Adafruit SSD1306.h library manages text and graphical output, presenting health parameters clearly. The
PulseSensorPlayground.h library simplifies heart rate monitoring by filtering noise and processing signals from the pulse sensor.
The DHT.h library reads temperature and humidity data, ensuring accurate monitoring. Additionally, the Wire.h library handles 12C
communication, allowing the ESP32 to interface smoothly with multiple sensors over just two pins. These libraries streamline
development, minimize redundancy, and ensure robust performance.

3. Web Development Technologies:

The system uses web development technologies to create an intuitive and responsive web interface for remote health monitoring.
HTML (HyperText Markup Language) structures the webpage, creating distinct sections for displaying temperature, heart rate, and
bed wetness status. CSS (Cascading Style Sheets) enhances the visual presentation, ensuring a clean, organized layout with clear
labels, color-coded alerts, and responsive design elements that adapt to different screen sizes. JavaScript adds interactivity by
dynamically updating the interface with real-time data from the ESP32, ensuring caregivers always have access to the latest readings
without refreshing the page. Additionally, AJAX (Asynchronous JavaScript and XML) facilitates seamless data fetching by allowing
the web interface to request new data from the ESP32 server without reloading. This combination of web technologies creates a
smooth, real-time monitoring experience accessible from smartphones, tablets, or computers.
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4. Web Server Setup on ESP32:

A lightweight web server is hosted directly on the ESP32 microcontroller, eliminating the need for external servers or cloud-based
solutions. Upon powering up, the ESP32 connects to the local Wi-Fi network and begins listening for incoming HTTP requests.
When caregivers access the system’s webpage through a browser, the ESP32 responds by serving the webpage and continuously
transmitting real-time sensor data. The web server handles data requests by sending JSON-formatted responses containing
temperature, heart rate, and wetness status readings. Additionally, the server pushes alerts directly to the web interface when
abnormal conditions are detected, ensuring timely notifications. This embedded web server architecture reduces system complexity,
increases data security, and ensures reliable performance even in environments with limited internet connectivity.

5. Data Communication Protocols:

The Intelligent Smart Care Bed relies on robust communication protocols to ensure seamless data transfer between the ESP32 and
the web interface. Wi-Fi communication serves as the primary connection method, enabling the ESP32 to join the local network
and make its web server accessible to caregivers' devices. Once connected, the system uses the HTTP protocol to handle
communication between the ESP32 and the monitoring interface. HTTP GET requests allow the webpage to retrieve sensor data
periodically, while HTTP POST requests could be used in future enhancements to send commands back to the ESP32. Data is
transmitted in JSON (JavaScript Object Notation) format, which is lightweight, easy to parse, and widely supported by web
technologies. This combination of protocols ensures reliable communication, enabling caregivers to monitor health data in real time
from any connected device.

6. Alert System Integration:

A critical feature of the software is its integrated alert system, which ensures timely intervention when abnormal conditions are
detected. The ESP32 continuously monitors temperature, heart rate, and wetness data from sensors. If any reading surpasses
predefined thresholds — for instance, if the temperature rises dangerously high or the bed surface becomes wet — the system
immediately triggers a multi-layered alert mechanism. First, the buzzer sounds to provide an immediate audible warning.
Simultaneously, the OLED display shows an alert message, ensuring visual notification at the bedside. In addition, the web server
pushes instant alerts to the web interface, ensuring caregivers can take swift action, even from a distance. This comprehensive alert
system enhances patient safety by minimizing response time during emergencies.

7. Data Logging and Visualization:

To provide deeper insights into the patient’s condition, the software supports data logging and visualization. Sensor readings are
recorded at regular intervals and stored with timestamps, creating a detailed history of temperature, heart rate, and bed wetness
status over time. This data can be accessed through the web interface, where caregivers can review past readings and identify health
trends. Visual elements like line graphs and bar charts are implemented using JavaScript libraries, offering an intuitive way to track
fluctuations in health parameters. The data logging feature also aids in long-term health analysis, helping caregivers and medical
professionals make informed decisions based on historical data.

VI. RESULT

During the testing phase, the Intelligent Smart Care Bed for Elderly Health Monitoring system demonstrated highly accurate
performance in real-time health monitoring and emergency response. The heart rate sensor efficiently measured the elderly
individual's pulse, with a 96% accuracy rate, successfully identifying irregular heartbeats and triggering alerts when necessary.
Similarly, the temperature sensor accurately tracked body temperature fluctuations, detecting abnormal readings with 98%
reliability, ensuring early detection of potential health issues.The wet sensor effectively identified moisture levels, promptly
notifying caregivers of incontinence incidents with a 99% success rate, enhancing hygiene and comfort. The vibration sensor,
integrated for fall and impact detection, had a 94% accuracy rate in recognizing sudden shocks, ensuring that emergency alerts were
triggered only in actual distress situations.The servo motor functioned efficiently, adjusting the bed’s position based on sensor data
and user commands through the mobile application, improving the elderly individual's comfort and mobility. The buzzer and
microphone facilitated emergency alerts and manual distress calls, ensuring a quick response in critical situations.The ESP32
microcontroller processed real-time sensor data with high efficiency, enabling seamless wireless communication with caregivers
via Wi-Fi. The DC-DC buck converter ensured stable power regulation, allowing the system to operate continuously without
interruptions.Overall, the system successfully provided real-time health monitoring, accurate fall detection, automated bed
adjustments, and instant emergency alerts, demonstrating its effectiveness in enhancing elderly care and ensuring safety.
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VIIL.LOUTPUT

VIIl. CONCLUSION

The Intelligent Smart Care Bed for Elderly Health Monitoring is a comprehensive healthcare solution designed to enhance the well-
being of elderly individuals by continuously monitoring vital health parameters. Utilizing sensors such as temperature, heart rate,
vibration, and wet sensors, the system collects real-time data and processes it through the ESP32 microcontroller. The integration
of an OLED display, buzzer, and servo motor ensures immediate feedback, while the Wi-Fi module enables seamless
communication with caregivers via a mobile application or web interface. This smart bed not only enhances patient comfort but
also provides timely alerts in case of emergencies, ensuring prompt medical intervention. The inclusion of a DC-DC buck converter
ensures power efficiency, making the system reliable for continuous operation. By leveraging loT-based monitoring, this project
significantly improves elderly care, reducing the burden on caregivers and healthcare providers. Overall, the Intelligent Smart Care
Bed is an innovative and practical solution that enhances healthcare accessibility, promotes independent living for elderly
individuals, and contributes to a smarter healthcare infrastructure. Future enhancements may include Al-based predictive analytics
for early disease detection and cloud-based data storage for long-term health monitoring.

IX. FUTURE WORK

In the future, the Intelligent Smart Care Bed for Elderly Health Monitoring system can be enhanced with advanced biometric
sensors to monitor additional health parameters such as blood pressure, oxygen saturation (SpO2), and glucose levels, providing a
more comprehensive health assessment. Al-powered anomaly detection can be integrated to predict potential health risks based on
historical data, allowing for early medical intervention. The system can also incorporate edge computing to process sensor data
locally, reducing response time and ensuring real-time monitoring even in low-connectivity environments. Voice recognition and
Al-based virtual assistants can be added to allow elderly individuals to interact with the system using voice commands, improving
ease of use. Future enhancements could also include automatic medication reminders, ensuring patients take their medications on
time, and integration with wearable devices such as smartwatches to collect additional health data. Enhanced security measures,
including blockchain-based health data storage, could be implemented to ensure privacy and protect sensitive patient information.
Additionally, multi-language support in the caregiver interface would make the system more accessible to a wider audience. By
implementing these improvements, the system can further enhance elderly healthcare, reduce caregiver burden, and provide a
smarter, more efficient health monitoring solution.
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