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The work reports an analysis of vital signs of human beings through a smart heart beat and pulse monitoring
system based on Arduino device. Vital signs include heart rate, pulse monitoring and oxygen level of a human
being. The system contribute improvements in individual’s healthcare out-comes. AD8232 ECG sensor is used
through Arduino Mega which amplify and filters the ECG signals obtained from the electrodes. Arduino Mega is
powered by 5 V supply voltage. ECG sensor uses 3 cables which has disposable patches and connected to the chest
of human being to capture bioelectric signals. Hence, heart rate and pulse of a human being has been monitored.
An additional capacitive filter circuit is used Furthermore, MAX30102 sensor have been used to determine the
oxygen level of a person. The results obtained from the study provides a good accuracy. The heart rate varies as

per the age of human being. The oxygen accuracy level falls in the range of 95% to 100%.
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1. INTRODUCTION

A vital monitoring system for human healthcare is a
medical technology particularly intended to endlessly
supervisor and vrecord the essential physiological
parameters of a patient. These parameters include vital
signs such as heart rate, blood pressure, respiratory rate,
body temperature, and oxygen saturation levels. The
systems are crucial in various healthcare settings
consisting of medical centers, intense care units,
emergency divisions and even home healthcare.

The heart rate is measured in terms of bits per
minute. The heart is an organ in human being which
circulates oxygenated blood throughout the body. Figure
1 indicates PQRST waveform [1-3] of ECG waveform of
electric impulses created due to single heartbeat. ECG is
mainly used to study the electrical activity of heart, so
that we can know any heart abnormality or heart
disease. Human heart has four chamber i.e. right auricle,
left auricle, right ventricle and left ventricle. In Fig. 1. P
wave indicates excitation state of right and left auricle
together. This is also called as depolarization of both
atrium. QRS interval indicates excitation state of both
the ventricular together. For the forceful contraction QRS
shows a high peak. T wave indicates return of the
ventricle from excited state to the normal state.

Arulnath T.S. et al. [4] in 2017 developed a heart-beat
monitoring system using embedded system based on
photo phelthysmo graph. P. Bansal et al. [5] in 2018
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developed a smart heart rate monitoring system using
infrared transmitter and receiver section. The obtained
heart rate is given to Raspberry pi and used through
Internet of things. A.R. Barai et al. [6] in 2017 developed
a noninvasive heart rate monitoring system. In this
system instead of monitoring the heart rate message is
sent to doctor through Global System for Mobile (GSM)
and radio frequency module. F. Jibril et al. [7] in 2019
developed a heart rate monitoring and detection system
based on microcontroller. Here the system uses pulse
sensor to magnitude heart rate and GSM module
transmit the message. I. Ishaq et al. [8] in 2020
developed online monitoring health system using
Arduino. Heart rate and temperature is recorded to the
cloud service which can be access in real time by the
medical staff. A. H. Kioumars et al. [9] in 2011 developed
a wireless network for heart rate and temperature
sensing. In 2015 A. Rini et al. [10] developed a movable
heart rate computation set-up for isolated health
monitoring arrangement.

In the present work a heart rate and pulse monitoring
system has been reported based on Arduino device. Electric
impulse from heart beat are collected through ECG sensor
cables and given to Arduino mega through AD8232 ECG
sensor and displayed it on Arduino IDE. Furthermore,
MAX30102 sensor is used and connected
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Fig. 1 — PQRST waveform of ECG

2. IMPLEMENTATION
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Fig. 2 — Block diagram of the scheme

Fig. 2(a) indicates block diagram of heart beat sensing
device. Here Arduino Mega is powered by 5 V power supply.
Electrical activity of heart is given as input to the AD8232
sensor. The output of the sensor is connected to the Arduino
Mega. Arduino IDE reads the electrical activity of heart
received from Arduino Mega through a capacitive filter
circuit and heart rate is dis-played in the computer.

Fig. 2(b) indicates block diagram sensing oxygenated
saturation in blood. A power supply is added to the Arduino
UNO. MAX30102 sensor is also associated to the Arduino
UNO though which Arduino can read humans oxygen level.
Finally, oxygen level is displayed in OLED display.

Fig. 3 shows circuit diagram of heart rate sensing.
The circuit consists of Arduino Mega with AD8232
sensor. AD8232 comprises of 6 pins such as GND, 3.3V,
OUTPUT, LO-, LO+, SDN. These 6 pins are associated to
analog pins of Arduino mega from Al to A6. The data
from AD8232 is taken by Arduino mega and then it can
be displayed in the serial plotter and serial monitor of the
Arduino IDE. The serial plotter displays the signals
coming from the analog pin A3 and it calculates the heart
beat and display it in the serial monitor. If the input
electrode is removed from the chest than it will display
the Lead OFF message in the serial monitor.

Fig. 4 shows circuit diagram of oxygen level sensing. It
consists of Arduino UNO with MAX30102 sensor. A 5V
DC power supply is given as input to the Arduino UNO.
For oximeter the module used is MAX30102 and output is
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displayed on SSD1306 which is an OLED display.
MAX30102 is combined to the input of the Arduino UNO
and OLED display is connected at the output of Arduino
UNO. Oxygen saturation level percentage in the blood can
be seen on the OLED display. When the finger of a person
is gently placed over the top of IR LED of MAX30102 the
result of oxygen saturation level is displayed on OLED
display. When the finger is removed from then sensor the
screen start displaying “PLEASE PUT FINGER”.

Fig. 3 — Circuit diagram of heart rate sensing
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Fig. 4 — Circuit diagram of oxygen level sensing

3. RESULT AND DISCUSSION

Fig. 5 indicates the prototype of the system. It
consists of a power supply, laptop, Arduino Uno, step-
down transformer, ECG electrodes, AD8232 sensor,
Arduino mega, MAX30102 and OLED display. A 5V dc
power supply is used to power up the Arduino Uno
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Fig. 5 — Prototype of the system
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where MAX 30102 sensor and OLED display are
connected. AD8232 sensor is associated to Arduino mega.
Arduino mega is combined with the laptop through a micro
USB cable. Arduino mega is also powered by 5V supply
through the USB cable. AD8232 sensor has three cables
namely red, yellow, and green as shown in Fig. 6. These
cables are wired into a 3.5 mm jack. The 3.5 mm jack of
the three cables is connected to 3.5 mm slot of AD8232
module. The three cables are connected to the dis-posable
patches which is paste to the chest and it will capture the

bioelectric signal and display it on Arduino ide.

Fig. 6 — Single Lead connected to the human

Fig. 7 — Oxygen Saturation level.
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Fig. 8 — Reported ECG waveform for a 21 year aged human
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Fig. 9 — Reported ECG waveform for a 24 year aged human

Fig. 7 shows oxygen saturation level showing on

OLED display by using MAX30102 sensor module.
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Fig. 10 — Reported ECG waveform for a 37 year aged human
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Fig. 11 — Reported ECG waveform for a 43 year aged human

700

600

S 500

s

S

= 400 579,72.00,63.57
= 493,72.00,9.05
& 300 517,72.00,-0.76
© 512,72.00,-8.49
£ 200 515,72.00,-9.63
B

D

i 100

0

-100
50080 90092 90104 90116

Time (s)

Fig. 12 — Reported ECG waveform for a 49 year aged human
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Fig. 8 indicates a recorded waveform for 21 years aged
human. 508 is the R peak and 64 is the heart rate. Fig. 9
shows a recorded waveform for 24-year-old person. It
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peak of the filtered graph and 71 is the heart rate. Figure
11 shows a recorded waveform for 43-year-old person. It
shows that R peak has reached to 499 and — 19.41 shows
peak of the filtered graph and 69 is the heart rate. Figure
12 shows a recorded wave-form for 49-year-old person. It
shows that R peak has reached to 579 and 63.57 shows
peak of the filtered graph and 72 is the heart rate.

4. CONCLUSION
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AHasnia JKUTTEBO BAKIMBUX O3HAK 34 JOIIOMOI0I0 TEXHIKH PO3yMHOI0 CEepPIedUuTTa HA OCHOBI
Arduino
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Y poboti mpescTaBIEHO HOBI PO3POOKM IIOJI0 IIPOBEJIEHHS AHAI3Y KUTTEBO BAYKJIMBHUX O3HAK JIOMUHU 34
JIOIIOMOT'0K0 PO3YMHOI CHCTEMU MOHITOPHHIY CEepIIeOUTTS Ta IyJIbCy Ha 0cHOBI mpuctpo Arduino. Kurreri osnakn
BKJIIOYAIOTH YACTOTY CEPIIEBUX CKOPOYEHb, MOHITOPHHT IIyJIbCy TA PIBHS KHUCHIO B opradiami Jmoguuau. Cucrema
CIIpHse MOKPAIeHHI0 pedyJbraTis JikyBanusa jmoguau. Jarunk EKT AD8232 BukopucroByerbesa depes Arduino
Mega, sruit mocmtoe Ta inbrpye curaaim EKT, orpumani Bix enexrpomis. Arduino Mega sKHUBHUTBCS Bif HAIPYTH
sxkuByienHas 5 B. Jlatunk EKT BukopmcroBye 3 rabesti, sKi MamTh OJHOPA30BI HAKJIAIKHU Ta 3€IHAHI 3 I'PYIHOIO
KJIITKOK0 JIIOJWHY [JIs 3aXOIUIEHHSI 0l0€JIEKTPUYHIX CHUTHAIIB. TaKMM YMHOM, BiJICTEIKYETHCS YACTOTA CEPIIEBUX
CKOPOYEHb 1 IIyJIbC JIIOAWHN. BHUKOPHUCTOBYETHCA MJOMATKOBA CXeMa eMHIicHOro ¢uibTpa. Kpim Toro, maTumi
MAX30102 BHKOpHCTOBYBABCS [Jis BUSHAYEHHS PIBHSA KUCHIO B OpPraHi3Mi JIIOOWHU. Pe3ybTartd, OTpHUMAaHI B
pe3yJIbTaTi JOCTIIKeHHsI, 3a0e3IeuyI0Th XOPOIILy TOYHICTh. dacToTa ceplieBUX CKOPOYEHDb 3MIHIOETHCA B 3AJIEHKHOCTL
BIJ BIKY JIIOMWHU. PiBeHB TOYHOCT] KMCHIO 3HAXOIUTHCA B Iiana3oHi Bix 95% mo 100%.

Kimouosi cnosa: Yacrora ceprieBux cropouens, [Iymase, EKI, Arduino, PiBens kucHio.
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