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Abstract : The implementation of smart healthcare technologies gained increased importance for early detection because it
allows for immediate response in recent years. This paper presents the development process and design strategy of the
Intelligent Health Tracking System through Internet of Things (10T) along with predictive analytics which tracks vital signs
to detect potential emergencies. A Raspberry Pi 3 Model A+ functions as the system controller while it communicates with
an MPUG6050 accelerometer for motion detection and a DS18B20 digital temperature sensor as well as a MAX30102 sensor
which monitors heart rate and SpO: levels. Feedbacks emerge instantly through the 16x2 LCD screen and in crisis situations
the buzzer produces a warning signal. Sensing data flows to the Adafruit 10 cloud platform where the information supports
both monitoring operations and visualization functions. Analysis of sensor data through K-Nearest Neighbors (K-NN)
machine learning model enables correct prediction of health issues. The proposed system represents a functional cost-
effective solution for medical pre-emptive care because it unifies predictive functions with direct observation methods.
System experimental data supports vital sign anomaly detection ability that leads to decreased delays in emergency medical
responses. Future healthcare systems will gain greater mind-power capabilities because of this research thus significantly
supporting chronically ill and elderly patients

Index Terms - Healthcare management| Internet of Things (10T)| K-Nearest Neighbors (K-NN)| Predictive Analytics| Remote
Monitoring

I. INTRODUCTION

New technological advancements facilitate the production of advanced healthcare monitoring equipment which helps specific
patient groups such as the elderly and people with particular health conditions. The purpose of this system is to build a real-time
health monitor which tracks essential health data including body temperature and oxygen saturation as well as heart rate and bodily
movement using Raspberry Pi 3 Model A+ and additional detection instruments. The project provides healthcare facilities with an
accessible total health tracking solution which integrates various components to create a secure whole system.

Important data acquisition is possible through several sensors integrated into the system. Both the DS18B20 digital temperature
sensor determines body temperature levels which signify health status and the MAX30102 sensor detects heart rate measurements
together with oxygen saturation values called SpO.. The MPU6050 gyroscope and accelerometer work together with the
accelerometer to spot falls and body movement thus providing security enhancement for senior citizens. The processed data gets
displayed on a 16x2 LCD screen for the user or caregiver to receive instant feedback. A piezoelectric buzzer automatically warns
users about abnormal readings.

The system employs multiple integrated components for delivering dependable healthcare warning systems and patient problem
tracking capabilities. The function of the Raspberry Pi as a control centre both guarantees sensor dependability and provides
expansion possibilities for the system. Through its system the computer performs all operations necessary to process machine
learning models. Remote health monitoring technology through this system employs cloud-based services alongside machine
learning algorithms to establish early detection of patient health issues between home sensors.

Il. LITERATURE SURVEY

Internet of Things features in wearable medical technology continues to revolutionize both treatment specific to individuals and
patient monitoring. The paper explores Al application advancements alongside their practical applications and struggles as well as
their potential advantages in healthcare delivery improvement.
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1. A study investigating the use of 10T wearable devices in healthcare was conducted by Nico Surantha et al. [1]. The research
focused on employing these devices in disease recognition and management for patient care needs. The experts discussed healthcare
access enhancements as part of their device architecture and research challenge discussions.

2. In 2022 Abdulmalek et al. [2] produced an extensive evaluation about 10T-based medical monitoring solutions focused on life
quality enhancement. Through this analysis the research demonstrates how loT applications enable safe remote healthcare
monitoring for chronic conditions and brings benefits to patient health outcomes and decreases healthcare expenses. The assessment
covers data protection practices together with wearable sensors analysis along with system challenges and prospective research
areas for advancing loT medical applications.

3. A comprehensive evaluation of ML integration with wearables in healthcare appeared in Saad et al. [3] focusing on ML-based
disease diagnosis and vital sign monitoring intended for elderly patients. The research demonstrates ML's potential to track human
activities in real-time as a method to advance medical illness prevention strategies. The authors note that wearable technology and
medical sensors have shown significant advancement yet research on machine learning in these devices remains minimal because
successful deployment requires overcoming various hurdles.

4. An evaluation conducted by Jafleh et al. [4] demonstrated that wearable technology effectively treated chronic diseases
throughout mental health and respiratory health as well as cardiology domains. Real-time monitoring systems teamed with
customized treatment through these devices produce better outcomes for diabetes patients and people with hypertension and those
who manage their stress. Wearable technologies show increased potential for disease management of chronic conditions because of
ongoing innovation even though data security along with privacy concerns exist.

5. Al Kuwaiti et al. [5] in their healthcare study highlighted Al revolution in multiple medical sectors including drug discovery and
virtual patient care and medical imaging and patient engagement. Through advancements in artificial intelligence patients have
become more compliant while healthcare workplaces became less burdened and diagnostic capabilities continue to grow stronger.
The issues regarding protection of safety combined with privacy matters and ethical standards remain prevalent particularly during
Al integration and governance phases. The creation of trustworthy Al healthcare tools alongside patient security demands proper
organizational oversight.

6. Li et al. [6] demonstrates through their research on 10T healthcare applications that these technologies bring transformative
changes to medical care through their ability to track patients remotely and generate specific treatments and improve healthcare
delivery speed. Healthcare expenses decrease while reaction speeds increase and real-time data collection is possible through loT
because it automatically performs common monitoring tasks and administrative responsibilities. Despite the numerous benefits loT
implementations offer there exist operational logistic difficulties which include data protection and device connection framework
integration together with data optimization techniques. The study demonstrates the efficiency-enhancing role of 10T in healthcare
delivery together with better patient involvement.

I1. METHODOLOGY

The system block diagram shows how data flows through each component part within the emergency alert and health monitoring
system. A central role in the system functions belongs to the Raspberry Pi 3 Model A+ which acts as the primary controller
element. The controller receives information from its attached sensors which include the MPU6050 for detecting movement and
falls as well as the DS18B20 for body temperature measurement and the MAX30102 for measuring heart rate and oxygen
saturation levels. The Raspberry Pi maintains processing for data that sensors deliver through real-time health evaluation. The
16x2 LCD display presents visible feedback by showing the processed data to the user. The Piezoelectric Buzzer alerts the user
in the event of an emergency, such as a fall or a critical health reading. The system relies on a MicroSD card for storage together
with a 5V/2A Micro USB Power Adapter for powering all its components. This diagram illustrates the collaborative operation
between components which enables continuous health tracking and immediate emergency signals as well as system command
functions
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Fig. 1. Block Diagram

The principal processor of this system is the Raspberry Pi 3 Model A+ model. This device collects sensor inputs while
executing algorithmic data procedures and displaying medical statistics on the LCD monitor as well as managing emergency buzzer
alerts. This tiny portable system suits long-running health monitoring functions because of its small size along with its sufficient

processing power.

Fig. 2. Raspberry Pi 3

The Raspberry Pi utilizes K-Nearest Neighbors (K-NN) machine learning model which enables it to analyze sensor readings then
detect abnormal patterns. When the system identifies outlier data points including low oxygen saturation together with abnormal
heart rate it will trigger an alert. Real-time health analysis through the Raspberry Pi operates effectively as a whole system. Through
the MAX30102 sensor the device measures both blood oxygen saturation levels and pulse rate with great accuracy. The device uses
light-based technology to monitor blood flow changes which it then sends to Raspberry Pi for tracking purposes. The device utilizes
this capability to spot cardiovascular or respiratory issues before they become serious.

Fig. 3. MAX30102 Sensor

Body temperature measurement happens through the utilization of the DS18B20 digital temperature sensor. The digital transmission
of data by the sensor enables accurate readings to reach the Raspberry Pi system. Monitoring body temperature serves an essential
medical purpose to detect fevers along with other health problems.
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Fig. 4. DS18B20 Temperature Sensor

Through the MPU6050 module users can track their movements by linking accelerometer and gyroscope features over three axes.
The system utilizes this module to detect irregular motion patterns along with sudden drop incidents. A fall detection triggers an
emergency alarm via buzzer operation immediately upon detection.

Fig. 5. MPU6050 Sensor

A 16x2 LCD display incorporated through an 12C module provides instant health data access and real-time display of heart rate
and body temperature and SpO. without requiring any other external devices. The piezoelectric buzzer functions to detect vital
health indicators or falls by generating an audible alarm through fast activation. Stable power delivery to the Raspberry Pi system
with its components happens through a 5V/2A Micro USB power adapter to maintain constant system stability. The storage of the
Raspberry Pi operating system and software files and sensor data occurs through a 32GB Class 10 MicroSD Card that supports
quick data transfer needed for system operation and real-time processing.

A robust lightweight operating system called the Raspberry Pi OS serves as the development platform for the system because it
was specifically designed for Raspberry Pi hardware. Python achieves its status as the preferred programming language through
simple use combined with extensive libraries and strong hardware connection features. The application testing along with code
development on Raspberry Pi happens through the Thonny IDE because it provides a simple interface to make programming with
Python easier. Users have the option to store their health data safely through Google Cloud services while their data can be remotely
monitored if needed.

IV. RESULTS AND DISCUSSION

The health monitoring system successfully completed its tests as vital signs displayed properly on the 16x2 LCD module. The
MAX30102 sensor recorded a rest heart rate at 58.92 BPM but this value fell slightly below normal range. The measured oxygen
saturation (SpO: value came out at 96% as part of the healthy range for human beings. The temperature measurement from the body
taken by the DS18B20 sensor registered at 86.1°F slightly below typical human body temperature. Outside elements or contact
changes could play a role behind the observed measurement differences therefore future enhancements in averaging and calibration
methods could boost the system precision. The MPUG6050 sensor failed to trigger fall detection which indicated that the system was
functioning as expected based on its programmed logic.
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Fig. 6. LCD Display Readings

Although the system'’s results were mostly accurate, there are a few areas that might be improved, as discussed. The temperature
sensor's minor departure from predicted values emphasizes the influence of the surrounding environment and sensor positioning,
indicating the need for further calibration. Additionally, incorporating machine learning methods like K-Nearest Neighbors (K-NN)
may enhance the system's real-time anomaly detection capabilities. Machine learning could improve the Raspberry Pi's
responsiveness by classifying sensor data and triggering warnings based on patterns it has learned. The system operated as planned,
with dependable data presentation and alert functionality, notwithstanding these areas for improvement. Subsequent research
endeavours may concentrate on improving sensor precision, extending fall detection functionalities, and integrating machine
learning for sophisticated anomaly identification and system enhancement.

V. CONCLUSION

In this project we built a real-time health monitoring platform through the Raspberry Pi system and different sensors which
tracked measurements for body temperature alongside heart rate and oxygen saturation levels and falls detection. The device showed
accurate vital signs while sending emergency alarms exactly when needed. A potential improvement emerges regarding the
temperature sensor because it reacted to external environmental factors resulting in performance variations. By adding K-Nearest
Neighbors (K-NN) machine learning models to the system the anomaly detection would enhance along with the delivery of smarter
reliable real-time warning features. The system will develop better functions for ongoing health monitoring when sensors improve
and feature capabilities such as cloud integration and advanced data analysis are expanded. Overall the system demonstrates
considerable potential to supply an inexpensive method for medical crisis response together with health observation accessibility.
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