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Health Status Tracking Device Worn On the Body to Monitor Vital Signs 

And Health Metrics In Real Time 

----------------------------------------------------------------------------***--------------------------------------------------------------------- 
Abstract  

This paper talks about how wearable health monitoring systems have improved over time.  These devices could 
only check one health signal, but now they can track many things at once and are much smarter and cheaper. Over 
the years, these systems have become smaller, more accurate, and packed with more features. For example, 
modern smartwatches like the Apple Watch can track heart rate, breathing, walking, and even send health alerts. 
Today’s smartphones can also measure things like body temperature, heart rate, calories burned, stress levels, 
and more using apps. They can even connect with doctors through mobile networks or the internet (IoT). One of 
the most advanced systems today is called WISE, which uses small body sensors and the internet to monitor 
health from anywhere. In the future, these wearable devices will become even more powerful and connected.

1. Introduction  
 
The Internet of Things (IoT) is a fast-growing technology 
that is being used in many areas like sports, fashion, and 
especially healthcare. With the help of IoT, new tools 
have been developed that allow people and doctors to 
track health in real time and get useful information 
easily. Today, we can use smart electronic devices with 
accurate sensors to monitor important health signs such 
as body temperature, breathing rate, blood pressure, 
oxygen level (SpO2), heart rate, ECG 
(electrocardiogram), and blood sugar levels. 
 
Thanks to the internet and better communication 
systems, it is now possible to check these health signs 
from a distance. This has made remote health monitoring 
through IoT possible. Vital signs like body temperature, 
oxygen level, and heart rate play  key role in finding and 
treating many health conditions. Accurate and timely 
tracking of these signs helps in preventing serious 
problems and allows doctors to create better treatment 
plans.[1] 
 
For example, heart rate can show how stressed a person 
is. By keeping track of their heart rate, people can notice 
when they are under too much stress and take steps to 
reduce it, lowering the risk of stress-related health 
problems. A high body temperature usually means the 
body is fighting an infection, like the flu or other 
illnesses. By watching changes in temperature, it 
becomes easier to catch infections early and treat them 
quickly. Another important health sign is the breathing 
rate, which gives useful information about lung health 
and overall well-being. 
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1. Initialization 

Power on the wearable device .Initialize all connected 
sensors (e.g., heart rate, temperature, SpO₂, 
accelerometer).Establish connection with the IoT module 
(e.g., Wi-Fi, Bluetooth, or LoRa). 

2. Sensor Calibration and Self-Check 

Perform sensor calibration if required. Run a self-
diagnostic check for sensor functioning and connectivity. 
Display status (OK/FAIL) for each component. 

3. Data Preprocessing 

Filter raw signals to remove noise (e.g., using a low-pass 
filter).Normalize data for standard range representation. 
Detect anomalies or spikes using threshold logic or moving 
average. 

4. Local Processing and Alert Generation Analyze  
preprocessed data: 

Check if any health parameters exceed safe limits. If 
abnormal conditions are detected (e.g., high fever, low 
SpO₂), trigger an alert. Generate a vibration or sound signal 
to notify the user locally (if required). 

5. Data Transmission to IoT Platform 

Package health data into a structured format (e.g., JSON or 
MQTT payload).Securely transmit the data to a cloud 
server or mobile app via the IoT module. 

6. Remote Monitoring 

Enable visualization via dashboards (e.g., real-time 
charts).Allow remote access by healthcare professionals or 
caregivers. 

7. Energy and Connection Management 

Monitor battery status and enable power-saving mode if 
needed. If connection is lost then reconnect it. Send alerts 
to the user if the battery is low or sensor malfunctions. 

8. Logging and Feedback Loop 

Save periodic data logs locally or remotely for long-term 
analysis. Update firmware or configuration settings 
remotely if needed. 

9. Repeat 

Continue data acquisition and monitoring in a loop until 
the device is turned off. 

 

 

3.Block Diagram 

 

 

 

 

 

 

Wearable health monitoring system is designed to 
continuously monitor vital health parameters and 
transmit the data to healthcare providers or cloud 
storage for real-time analysis and long-term tracking.  

1. Sensor Layer 

These sensors are responsible for collecting 
physiological data from the user: 

Heart Rate Sensor: Measures the user's heartbeats per 
minute. 

Temperature Sensor: Monitors body temperature. 

SpO₂ Sensor: An SpO₂ sensor is used to measure the level 
of oxygen saturation in the blood 

2. Processing Unit 

Microcontroller (e.g., ESP32, Arduino Nano): Aggregates 
and processes sensor data. 

Analog-to-Digital Converter (ADC): Converts analog form 
from sensors to digital form.  

3. Communication Module 

Handles data transmission to external devices or cloud 
services: 

Wi-Fi Module (e.g., ESP8266): Enables wireless data 
transmission. 

Bluetooth Module (e.g., HC-05): Allows short-range 
communication with smartphones or tablets. 

4. Power Supply 

Provides necessary power to the system components: 

Rechargeable Battery: Supplies power to the entire 
system. 

Power Management Circuit: A power management 
circuit is responsible for maintaining a stable voltage 
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level and distributing electrical power efficiently to 
various components of a system 

5. User Interface 

Displays real-time data and system status to the user: 

OLED/LCD Display: Shows vital signs and alerts. 

LED Indicators: Provide visual cues for system status 
(e.g., battery low, data transmission).  

6. Cloud Storage & Analytics 

Stores and analyzes the collected data for long-term 
monitoring: 

Cloud Server: Receives data from the wearable device. 

Data Analytics Platform: Processes data to identify 
health trends and anomalies. 

4. System Requirement 

4.1 Hardware Requirements 

 Microcontroller / Microprocessor Unit 
Low-power, compact unit (e.g., ESP32, Arduino 
Nano, or ARM Cortex-M series) Integrated Wi-
Fi/Bluetooth for IoT communication Adequate 
GPIO pins for sensor connections 
 

 Sensors 

          Heart Rate Sensor (e.g., MAX30102  
          Or pulse sensor)Body Temperature  
          Sensor SpO₂ Sensor (e.g.,  
          MAX30100/30102) Motion Sensor  
          (e.g., MPU6050 accelerometer and  
         gyroscope) 

 Communication Module 

           Built-in or external module for  
           wireless data transmission Wi-Fi  
           (ESP8266/ESP32), Bluetooth (HC- 
           05/HC-06), LoRa or ZigBee for  
           long-range options 

 Power Supply 

        Rechargeable Li-ion or Li-Po battery  
        (3.7V) Battery management system  
        (BMS) for safe charging and  
        discharging. 

 Display Unit (Optional) 

          OLED or LCD screen for local health     
          data display 

 Vibration Motor / Buzzer (Optional) 

          For local alert notifications in case of  
          abnormal readings 

 Enclosure 

          Sweat-proof, lightweight, flexible  
          material suitable for wearables. 

4.2 Software Requirements 

 Embedded Software 

          Programming environment: Arduino   
          IDE, PlatformIO, or ESP-IDF Real- 
          Time data acquisition and processing  
          code Sensor driver libraries ,Error  
          handling and data validation 

 IoT Communication Protocols 

          MQTT / HTTP / CoAP for cloud  
          communication TLS/SSL support for  
          secure data transfer. 

 Cloud Platform 

Support for real-time data visualization and remote 
access Things peak, Blynk, Firebase, or AWS IoT 
Core.Database for storing user health records 

 Mobile/Web Interface (Optional) 

Android/iOS app or web dashboard for real-time 
monitoring.Push notifications for critical alerts 

4.3 Functional Requirements 

 Accurate real-time monitoring of biometric 
parameters 

 Wireless data transmission to cloud or mobile 
device 

 User alert system for abnormal health conditions 
 Secure storage and visualization of health records 
 Continuous operation with power optimization 

 

5. System Development  
 

5.1 System Architecture 

The wearable health monitoring system is 
structured around the ESP32 microcontroller, which 
serves as the central processing and communication 
unit. This microcontroller is responsible for 
acquiring sensor data, processing it, and 
transmitting the results to external devices or 
platforms. The architecture includes three primary 
sensors: the BME280 for measuring ambient 
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temperature and humidity, the MAX30102 for 
capturing heart rate and blood oxygen levels, and 
the DS18B20 for precise body temperature sensing. 
These sensors are connected to the ESP32 using 
digital communication protocols, primarily I2C for 
the BME280 and MAX30102, and a single-wire 
interface for the DS18B20, which is stabilized with a 
pull-up resistor. Power is distributed from a 
common 3.3V and 5V supply depending on the 
requirements of each sensor. The ESP32 reads and 
interprets the sensor data and can wirelessly 
transmit this information via its built-in Wi-Fi or 
Bluetooth module for real-time monitoring, alerts, or 
cloud storage. This modular and low-power 
architecture makes it suitable for compact, wearable 
applications in health tracking and remote 
diagnostics. 

5.2 Working Procedure 
1.Power Supply Activation 
The system is powered using a battery or USB 
source, supplying 3.3V or 5V to the ESP32 
microcontroller and sensors. 
 
2.Sensor Initialization 
Once powered, the ESP32 initializes all 
connected sensors including the MAX30102 
(heart rate and SpO₂), BME280 (temperature 
and humidity), and DS18B20 (body 
temperature). 

 
3.Data Collection 
The MAX30102 detects pulse and blood oxygen 
level using optical signals.The DS18B20 
captures skin/body temperature via a digital 
one-wire interface.The BME280 monitors 
ambient temperature and humidity using I2C 
communication. 

4.DataProcessing 
The ESP32 reads sensor outputs, filters any 
noise, and formats the data into meaningful 
health metrics. 

5. Data Display (Optional) 
If a display (like OLED) is connected, the ESP32 
shows real-time sensor values for user 
reference. 

6.Wireless Communication 
The ESP32 sends processed data via Wi-Fi or 
Bluetooth to a mobile app, cloud server, or 
monitoring platform. 

7.Continuous Monitoring 
This cycle repeats continuously, enabling real-
time, non-stop health tracking in a compact, 
wearable format. 
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5.3 Code 

#include <Wire.h> 

#include <Adafruit_BME280.h> 

#include <OneWire.h> 

#include <DallasTemperature.h> 

#include "MAX30105.h" 

 
#define ONE_WIRE_BUS 15 

 
Adafruit_BME280 bme; 

OneWire oneWire(ONE_WIRE_BUS); 

DallasTemperature ds18b20(&oneWire); 

MAX30105 max30102; 

 
void setup() { 

void loop() { 

  ds18b20.requestTemperatures(); 

  float bodyTemp = ds18b20.getTempCByIndex(0); 

  float envTemp = bme.readTemperature(); 

  float humidity = bme.readHumidity(); 

  long irValue = max30102.getIR(); 

 
  Serial.print("Body Temp: "); Serial.print(bodyTemp); 
Serial.println(" °C"); 

  Serial.print("Ambient Temp: "); Serial.print(envTemp); 
Serial.println(" °C"); 

  Serial.print("Humidity: "); Serial.print(humidity); 
Serial.println(" %"); 

  Serial.print("IR Signal: "); Serial.println(irValue); 

6. Future Development   
 

1. Cloud Connectivity 
Real-time syncing of health data to cloud 
platforms for remote access by doctors or 
family. 
 

2. Emergency Alert System 
Automatic alerts (SMS/call) to emergency 
contacts if abnormal readings are detected. 
 

3. GPS Integration 
Track patient location during emergencies for 
faster response. 
 

4. Improved Sensor Technology 
Use of flexible, skin-friendly, and more accurate 
sensors for enhanced user comfort. 
 

5. Battery Optimization 
Longer battery life and use of solar or kinetic 
charging methods for extended use. 
 

6. Mobile App Synchronization 
Real-time health monitoring through connected 
smartphone apps with trend tracking. 
 

7. Data Security & Encryption 
Strong data protection to ensure user privacy 
during transmission and storage. 
 

8. Multi-Parameter Monitoring 
Expansion to include ECG, blood pressure, 
hydration level, and stress detection. 
 

9. Compact and Lightweight Design 
Further miniaturization to make the device 
more discreet and wearable like a patch or band.                                  

7.Future Scope 

The future scope of wearable health monitoring systems 
is vast and continuously expanding as technology 
advances. These systems are expected to become more 
intelligent, compact, and integrated into daily life. With 
improvements in sensor accuracy and the incorporation 
of AI, future devices will not only monitor health but also 
predict medical conditions before symptoms appear. The 
integration with telemedicine platforms will allow 
remote consultations and continuous patient monitoring, 
reducing hospital visits. Additionally, personalized 
health tracking, data sharing with doctors in real time, 
and increased accessibility to rural or underserved 
populations will transform healthcare into a more 

  Serial.begin(115200); 

  Wire.begin(); 

  bme.begin(0x76); 

  ds18b20.begin(); 

  max30102.begin(); 

  max30102.setup(); 

} 

 

   
  delay(2000);}  proactive and preventive model. These devices will also 

play a crucial role in sports science, elderly care, and
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8.Conclusion 

The development of a wearable health monitoring 
system represents a significant advancement in personal 
healthcare technology. By combining compact sensors 
with powerful microcontrollers like the ESP32, this 
system enables continuous tracking of vital health 
parameters such as heart rate, body temperature, oxygen 
saturation, and environmental conditions. It empowers 
individuals to monitor their health in real-time and share 
critical information with healthcare providers remotely. 
The system is not only cost-effective and portable but 
also scalable for future enhancements. With increasing 
demand for preventive and remote healthcare, such 
wearable solutions are poised to become an essential 
part of everyday health management. 
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