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ABSTRACT
Arduino Powered Health Tracker

This project presents the deveiopment of a low-cost. portabie heaiih moniwiing system
utilizing the Arduino platform. The system aims to track key health parameters, including heart
rate, blood oxygen saturation (SpO2), and body temperature. enabling individuals to monitor

their well-being and detect potential health issues in real time.

The system comprises an Arduino microcontroller, a pulse oximeter sensor (MAX30102). a
temperature sensor (DHTT1). and a wireless communication module (ESP8266 or Bluetooth).
The pulse oximeter sensor measures heart rate and SpO2 levels by emitting red and infrared
light and analyzing the reflected light intensity. The temperature sensor measures ambient
temperature. which can provide insights into potential fevers or other temperature-related
health conditions. The wireless communication module enables data transmission to a mobile

app or cloud-based platform for remote monitoring and analysis.

The Arduino microcontroller processes the sensor data, performs data filtering and signal
processing techniques to improve accuracy. and transmits the processed data wirelessly. The

mobile app or cloud platform dispiays the real-time heaith data, generates personalized health

reports, and provides alerts for abnorma! readings or potential health risks.

The system has been designed with user-friendliness and portability in mind. The compact and

n allows for easy wearability, and the intuitive mobile app interface facilitates

lightweight desi

(e

seamless data monitoring and analysis. The system's accuracy and reliability have been
validated through rigorous testing and calibration procedures.

This Arduino-powered health tracker offers a cost-effective and accessible solution for
individuals to proactively monitor their health and well-being. By empowering individuals with

real-time health data. this system can contribute to early detection of health issues and promote

preventive healthcare practices.
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NOMENCLATURE

Genera! Technsology Terms:

Arduino: A popular open-source electronics platform used for building a variety of
projects.

Microcontroller: A small computer on a single integrated circuit.

Sensor: A device that detects and responds to a physical stimulus.

LED: Light-Emitting Diode. a semiconductor device that emits light when current
flows through it.

Wireless Module: Enables communication with other devices. such as smartphones or
computers, over wireless networks like Wi-Fi or Bluetooth.

Firmware: Software embedded in hardware devices, controlling their basic functions.
Programming Language: The language used to write code for the microcontroller.
Arduino typically uses a simplified version of C++.

IDE (Integrated Development Environment): A software application that provides
tools for writing. testing. and debugging code. Arduino IDE is a popular choice for
Arduino projects.

Libraries: Collections of pre-written code that can be used to perform specific tasks,

such as reading sensor data or sending data over Wi-Fi.
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CHAPTER 1: INTRODUCTION

This project aims to develop a low-cost. portable health monitoring system using an Arduino
microcontroller. This device is designed to track vital health parameters such as heart ratc.
blood oxygen saturation (SpO2). and body temperature. By leveraging the power of IoT and
cloud-based technologies. this system enables real-time monitoring. data analysis. and timely

alerts to promote proactive healtheare.

The system consists of an Arduino board. various sensors, and a wireless module. The
Arduino processes the sensor data. which is then transmitted to a cloud-based platform like
ThingSpeak. This platform stores and visualizes the data, allowing users to monitor their

health trends and receive notifications for abnormal readings.

The project's primary goal is to empower individuals to take control of their healith by
providing accessible and affordable health monitoring tools. By utilizing open-source

hardware and software. this system offers a flexible and customizable solution for personal

health management.

ThingSpeak

PULSE 58 NSOR————J

TEMPERATURE | AROUINO | ESPB266 WIFI
SENSOR UNO L

i

3| LCO DISPLAY
— | )

POWER
SUPPLY

Fig.1 Basic Dagam
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CHAPTER 2: LITERATURE SURVEY

The increasing prevalence of chronic diseases and the desire for personalized healthcare have

driven the development of wearable health monitoring devices. These devices. ranging from

simple fitness trackers to advanced medical-grade monitors, offer the potential to revolutionize

healthcare by enabling continuous and remote monitoring of vital health parameters. While

commercial options exist. they often come with high costs and limited customization options.

To address these limitations. there has been a growing interest in developing low-cost. open-
source health monitoring systems based on microcontrollers like Arduino. Arduino’s
simplicity. versatility. and large community support make it an ideal platform for building

custom health monitoring devices. Numerous research papers and projects have explored the

use of Arduino for various health monitoring applications. including heart rate monitoring.

blood pressure measurement. blood glucose level monitoring. and more.

One of the key challenges in developing Arduino-based health monitoring systems is ensuring

gated techniques for

the accuracy and reliability of sensor data. Several studies have investi

calibrating and validating sensors. as well as implementing signal processing algorithms to

improve data quality. Additionally. the integration of wireless communication technologies.

such as Wi-Fi and Bluetooth. cnables seamless data transmission to smartphones or cloud-

based platforms for remote monitoring and analysis.

While Arduino-based health monitoring systcms offer a promising approach to personalized

to address potential limit
ch should focus on improving the design,

healthcare. it is essential ations and challenges, such as battery life,
sensor accuracy. and data security. Future resear
performance, and user experience of these devices. as well as exploring innovative applications

technologies.

and integrations with other healthcare




CHAPTER 3: HARDWARE TOOLS

S — .
1. Pulse Sensor: The Pulse Sensor is a simple-to-use heart rate sensor compatible with
allowing for

Arduino. It incorporates an optical amplifier and noise reduction circuitry.
accurate heart rate readings. By clipping the sensor to your earlobe or fingertip and connecting

it to an Arduino. you can casily obtain real-time heart rate data. The sensor comes with pre-

written Arduino code to facilitate its integration into various projects. making it accessible to
qudents. artists. athletes. and developers.

&

Front Side (to Skin) Backside

Fig.2 Pulse Sensor

2 LM35 Temperature Sensor: The LM35 series are precise integrated circuits that output a
voltage directly proportional to the temperature in Celsius. They require no external calibration
and offer high accuracy. typically within +0.25°C at room temperature and +£0.75°C over a

wide temperature range of -55°C to 150°C.

NN
14-20v ——
20UT NN Y3
3 GND ke

I iu,g 1 M35 Sensor

3. ESP8266: The ESP8266 is a cost-cffective and user-friendly device that can connect your
on as both a Wi-Fi access point and a station, allowing it

Projects to the internet. It can functi
ata from online APls. This makes it a versatile

o easily upload data to the internct and fetch d

them 1o access and process information from the web.

ol for loT projects. enabling
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4.16*2 LCD Display: A 16x2 LCD display is a common component used in various electronic
projects. It consists of a l6-character by 2-line display, allowing for clear and concise
information presentation. To interface an LCD with an Arduino, you typically need to connect
it to the microcontroller's digital pins. The specific pins used will depend on the LCD model

and vour circuit design.

Iig.5 1. CD Display



5. Jumper Wires: Jumper wires

are straightforward ele
both ends that are used to conpect p

ctrical cables with connector pins on
arts of a microcontroller or a breadboard temporarily.
ction. they can be classified
female. or male-to-female. The sensors (

epending on the needs of the conne )
Dep e as male-to-male. female-to-

such as the MQ-3 or IR sensor) in an loT helmet are

. octed to the NodeMC N BLun s e .
connected to the NodeMCU vig Jumper wires, which facilitates seamless data transfer between

the parts.

Fig.6 Jumper Wires




METHODOLOGY

Hardware Selection and Setup:

I. Microcontroller: Ap Arduino | o wag chose

ndue to its simplicity [
e phicity and widespread

o

Sensors: A pulse oximeter «
Sens i . NIMeter sensor wis <o !

F'Sensor was sclected for heart rate and SpO2 measurement

and a temperature sensor 35 |

a I ensor (LM35) was chosen for temperature monitoring

o

wo

Wireless Module: An ESP8266 module was se

o lected for Wi-Fj connectivity. enabling
data transmission to the cloud.

4. Display: A 16x2 L.CD display was used to provide real-time feedback on the measured
parameters.

Software Development:

I. Arduino IDE: The Arduino IDE was used to write the code for the microcontroller.

2. Sensor Libraries: Libraries for the pulse oximeter and temperature sensors were
integrated to facilitate data acquisition.
3. Wi-Fi Connectivity: The ESP8266 module was configured to establish a Wi-Fi

connection and transmit data to the ThingSpeak cloud platform.

4. LCD Display: The LCD was programmed to display the measured heart rate, SpO2.

and temperature values.

Cloud Platform Integration:
| ThingSpeak Account: A ThingSpeak account was created to store and visualize the
. ¢ / :

sensor data.

a evys rate H lh\.’l]liCillL‘ the Arduino device with
l)l K S: ) C VEre gL‘lllelLd l() au
: )3 . AII l\L}S vV

ThingSpeak.

. o > sensor data to
3. Data T The Arduino code was modified to send the sensor data tc
- Data Transmission: |he¢

ThingSpeak using the API keys.



ALGORITHM

[1 Sensor C(mnections:
Pulse Sensor: Connec
LM35 Temperature §
Arduino.

tthe output pin to A0, y¢ C

sand GND of the Arduino.
ensor: Connect the

output pin tq AL VCC, and GND of the

LCD Connections:
Connect the LCD'g pins I, 3,5,
Connect pins 2 and 15 to VC(,
Connect pins 4, 6, 1. 12,13
respectively.

and 16 to GND,

<and 1410 Arduino's digital pins 12, 11,5, 4. 3. and 2.

[ ESPS8266 Connections:

Voltage Divider: Connect a 2.2k resistor between the 5v supply and the RX pin of
the ESP8266. Connect a 1kQ resistor between the RX pin and GND.

Serial Communication: Connect the RX pin of the ESP8266 to Arduino's pin 10 and
the TX pin of the ESP8266 to Arduino's pin 9,

' LED Connection: .
Connect an LED to digital pin 7 of the Arduino through a 2209 resistor.

ESPB266

T opsaane i
i

f1

Fig.7 Connection




CHAPTERSS: MODELLING

AND QUICK DESIGN

. modelling phase for the Arduino-powe g ) )
The mod ‘ powered health tracker involved designing a system that

iegrates multiple sensors and components o function seamlessly. This included:

cotting the ThingSpeak: ThingSpeak serves ag
(o) projects. It allows users to monitor collect
wstems remotely. This functionality is achie
Sy . . v
P'I.oyidcd by ThingSpeak.

a valuable platform for Internet of Things
ed data and potentially control connected
ved through "Channels” and associated weh pages

o get started. you'll need to create an account by visiting the ThingSpeak website (

hitps: _}.hin),‘,\J?g‘ilk-%‘QU!); Once you've created a ThingSpeak account. establish a new channel
and configure it according to your specific needs.

Net. generate APTKeys. These keys will be crucial for programming modifications and data
input.

With the circuit assembled. upload the code to your Arduino Uno. Upon opening the serial
monitor. the device will automatically connect to Wi-Fi and initiate the setup process.

Finally. access the "Channels" section on ThingSpeak to observe the live data stream from your
loT-based patient health monitoring system.

onnerdlie | foroky Aote Spot

Iig.8 Setup I hingSpeah
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Fig.9 Result on ThingSpeak

Design Process:

System Diagram: To illustrate how the Arduino board and peripherals interact, a conceptual
block diagram was created which is shown in Figure!0. This stage made sure that
communication protocols and pin assignments were clear .
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Arduino-based hea T L .
A|dlllllf 1-ti (Ihh monitoring system successfully demonstrated its ability to collect
ansmit real-time 1ealth data, including heart rate, SpO2 levels. and ICI11pcr';t1|rC Ihe

ately captured by the sensors : :
y captured by the sensors and transmitted to the ThingSpeak cloud

pl;ll form.

Kev Observations:

Potential Improvements:

L]

o Accuracy: The sensors ol L )
Sensor Accuracy: The sensors used in the system exhibited satisfactory accuracy In

measuring vital parameters.
Data Transmission: The ESP8266 module effectively transmitted data to the
ThingSpeak piatiorm. ensuring reliable communication.

Cloud-Based Monitoring: The ThingSpeak platform provided a user-friendly

interface for visualizing and analyzing the collected data.
Real-Time Monitoring: The system enabled real-time monitoring of health

parameters. facilitating timely intervention.

Enhanced Data Security: Implement robust security measures to protect sensitive

health data.
Battery Optimization: Explore

low-power techniques to extend the device's battery

life.
itive user interface for the dev ice. possibly

User Interface: Develop a more intu
ating a display or mobile app.

Utilize advanced dat ngful

a analysis techniques t0 extract meani

incorpor
Advanced Analytics:

insights from the collected data.
care Systems:
ient monitoring and telemedicine.

Integrate the system W ith existing healthcare

Integration with Health
systems 10 enable remote pat




CHAPTER 7: CONCLU
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SION AND FUTURF, SCOPE

This project successfully de s
» demonstrated the development of a low-cost. portable health
- B d C

monitoring “\ '“l“‘"“ using Arduino. The system ctfectively collected and transmitted real-time
health data. including heart rate. SpO2 levels, and temperature. 0 a cloud-based platform. The
integration of the ESP8266 module enabled scamless wireless communication, allowing
remote monitoring and analysis of the data. The user-friendly interface provided b:

rhingSpeak facilitated easy visualization and interpretation of health trends.

Future research and development efforts can further enhance the capabilities of this health

monitoring system. Potential areas of improvement include:

Advanced Sensor Integration: Incorporating additional sensors, such as biood pressure

monitors or electrocardiogram (ECG) devices. to provide a more comprehensive health ir
1

assessment.

Enhanced Data Analytics: Implementing advanced data analysis techniques. such as

machine learning. to identify patterns and predict potential health issues.

Improved User Interface: Developing & more intuitive and user-friendly interface, possibly

through a mobile app or a dedicated web portal.

. ; : s cecurity measures Lo rotect sensitive health data from
Enhanced Security: Strengthening security measu p

unauthorized access.
L s evete ith existing healtheare
i : L Qustems: Integrating the system Wi it
Integration with Healthcare Systems U -
i itoring i Jemedicine.
infrastructure to facilitate remote patient monitoring and tele
o eehniques to extend the dey ice's batten
) o energy-elticient techniq
Exploring energ)

Power Optimization:

life.
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