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Abstract. The advance of modern internet technology era, humans have many activities so
they are constrained by cost problem and time to check the real time condition of their
heartbeat. Therefore, it is necessary to have an alternative system that can monitorcondition of
the heartbeat so that the body's health can be monitored by personal or family side.This article
proposes a heart rate detection system (HERDES) with an internet of things based on pulse
sensor to monitor the heart rate health condition in real time. The research method use
combining of simulation and design plan. The Arduino IDE software for simulations in
running a system that was used along with a design plan that would produce a heart rate
condition using 10T based on pulse sensors. The design monitoring applies several ways such
as via Bluetooth smartphone, short message serviceand internet which can be accessed
whenever and wherever. This article also presents a comprehensive result, viaBluetooth
smartphone, short message service as well as internet for six objects testing various activities.
The validity of HERDES is proven by closely matching the stethoscope measurements with
error rate smaller than 2%.

1. Introduction

Health is the most important thing in human life. The advance of modern internet technology era,
humans have many activities so they are constrained by cost problem and time to check the real time
condition of their heartbeat. The author of [1] present a method that combine noise cancellation and
adaptive matching method and those are applied to extract the fetal heart rate effectively. Clinical
trials are carried out on pregnant women, and the comparison of fetal heart rates given by the proposed
system with those given by the Doppler monitor is given to show the accuracy. In [2], the authors
develop an unconstrained monitoring system that can monitor patients' heart rates continuously so that
it gives physical therapist early warning in real time if necessary. The authors of [3] proposed a
method of a remote blood pressure and heart rate monitoring system, based on wireless devices,
capable to measure and transmit patient's arterial blood pressure and heart rate. The use of the
proposed system is suitable for continuous long-time patient monitoring, as a part of a diagnostic
procedure. However, all of the abovementioned models only consider for separate system.

The authors of [4] present a wireless healthcare system architecture which can prevent the damage
to human bodies by those diagnosis instruments with active energy transmission such as X-ray
detection and ultrasonic monitoring. The system uses a wearable smart sensor to record the body
sounds for health monitoring and diagnosis. In [5], the authors present a synchronized intelligent
sensor network for heart rate monitoring. The stochastic resonance method was utilized to process the
sensor network data and monitor the cardiac status continually during. The authors of [6] present a
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system that wirelessly obtains the oxygen saturation and heart rate from patients using a pulse
oximeter. The measurement will be sent to hospital. The authors of [7] describe the realization of a
wireless oxygen saturation and heart rate system for patient monitoring in a limited area. The system
can be used for long-time continuous patient monitoring, as medical assistance of a chronic condition,
as part of a diagnostic procedure, or recovery from an acute event. The blood oxygen saturation level
(Sp0:) and heart rate (HR) are continuously measured using commercially available pulse oximeters
and then transferred to a central monitoring station via a wireless sensor network (WSN). The authors
of [8] have been proposed awireless and mobile system for concurrent non-invasive monitoring of
fetal heart rate and uterine contractions. However, all of the abovementioned models still not worked
vet in integrated monitoring system

The authors of [9] have been presented XBEE modules which are based on the IEEE 802.15.4
standards used in this system to build a low-power, low maintenance and selforganizing WSNs. The
authors of [10] have presented quick assistance and cure to heart patients and to have advanced
technology in the health sector and to bring revolutionary advancement in the health sector. The
authors of [11] have been presented a design and development of remote monitoring device using
Microcontroller and can be shown on laptop. The system uses several phases such as integrated pulse
and signal extraction. A personal emergency response system using the wireless technique based on
remote for monitoring of the heart rate of the elderly in home care have been presented by [12]. The
authors of [13] have been presented A ring sensor, which attach to the finger and its 24-hour can be
shown about heart rate. However, all of abovementioned systems talk about sensor that was use
partially sensor not integrated yet monitoring system.

This article proposes a heart detection system using hybrid intermnet of things based on pulse
sensor, Called HERDES. HERDES is expected to effectively monitor human’s heart rate in real
timewith several ways such as via Bluetooth smartphone, short message service and internet. The
performance of HERDES is presented for 6 samples testing various activities and matching will be
proven by the stethoscope measurements

2. The Research Method and Description of HERDES

The research method use combiningof simulation and design plan. The Arduino IDE software for
simulations in running a system that was used along with a design plan that would produce a heart rate
condition using [OT based on pulse sensors.The data collection instrument used a laptop (PC) or
smartphone, Arduino IDE software version 1.8.3, inventor and thingspeak which were used to analyse
data from sensor output. The quantitative data can be obtained from monitoring on [OT (Internet of
Thing) in term of graphs and numbers of result heart rate.

The description of HERDES scheme have been created byseveral hardware and software, while
monitoring can be shown in several ways such as smartphone via Bluetooth, short message service and
internet. For more detail can be described as following: data will be taken by pulse sensor, data from
pulse sensor will be proceed by Arduino. In this article, using Arduino mega 2560. The processing
result from Arduino will be sent to ESP8266 for internet monitoring, Android via Bluetooth for

smartphone and Sim800L for short message service. All of that can be shown in figure 1.
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Figure 1.Diagram block for HERDES
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Figure 2.Flowchart for HERDES

Figure 2 shows the flow diagram of the research stages. Beginning with an initializing pulse sensor
then to make sure connect to Bluetooth and internet. After that, will conduct to heartbeat sensor
reading process, then the heart rate data is sent via Bluetooth, internet as well as short message service
(SMS). Finally, the result can be shown in hybrid system such as smartphone, internet and short
message service.

=
[owtam ey o vl

Tt ey e e 8] F——
et [
el | Ot i e bad e e —
Pty e 18 3%
L
Dotsh pasaung por manst 04 Setory
Cata sy
J L
. e
l ot gy ot et T - A
| e 4
Bectarg uws 18 1%
1 Tty - .
s St ot s Etan ey
[opton partrmy oo st T4 - -
s e
o A
Dot iy puae vl B0 plien
Favtarg wes 1878
Sty sbbhans Voot
Cwtan jardary B
1 Ea——_——

Figure 3a.An example display on Figure 3b. An example Figure  3c.An example
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An example display can be shown on figure 3a for ThingSpeak based on internet, figure 3b for SMS
based on GSM model and figure 3¢ for smartphone based on Bluetooth, respectively.

3. Results
3.1 Bluetooth Testing

In order to test the Bluetooth of this system, the data will send from pulse sensor to smartphone via
Bluetooth. Then, response can be shown on status in term of sent or not. The status of the heart rate
data from pulse sensor to smartphone via Bluetooth can be obtained. The results of data transfer
testing via Bluetooth can be shown on table 3.1:

Table3.1. The results of data transfer testing via Bluetooth

Data Data
No. Distance h‘:::ﬁgl:e IECEWT%SSK?I?FI]UHE Status
(BPM)
1 1 meter 88 88 Sent
2. 2 meters 90 90 Sent
3. 3 meters 91 91 Sent
4 4 meters 89 89 Sent
5. 5 meters 90 90 Sent
6. 6 meters 85 85 Sent
7. 7 meters 87 87 Sent
8. 8 meters 88 88 Sent
9. 9 meters 90 90 Sent
10, 10 meters 85 85 Sent

The IEEE 802.15.1 which task group one is based on Bluetooth technology. It defines physical
layer (PHY) and Media Access Control (MAC) specification for wireless connectivity with fixed,
portable and moving devices within or entering personal operating space. This standard is a
formalization of Bluetooth wireless technology, a short-range communications systemintended to
replace the cable(s) connecting portable and/or fixed electronic devices. Key features are robustness,
low power, and low cost. Many features of the core specification are optional, allowing
productdifferentiation [ 15].

According to IEEE 802.15.1 that transfer data maximum is 10 meters and table 3.1 shows the data
transfer testing via Bluetooth can be proventhat a good data transfer is between 1 and 10 meters. The
status have given information sent as normally in accordance with standardization.

3.2. Entire objects testing
In this article consist of six objects to test using pulse sensor and can be shown on hybrid intemet of
things, that is mean display result from object’s testing can be shown on three devices such as
smartphone, SMS and internet, respectively. The all of result from HERDES system will be compared
with stethoscope measuring and also give error rate for each object. Totally numbers data were taken
600 data and 100 data taken for each object.Let us denote A, E and F be 20 years oldobject of E24
vears oldand object of F37 years old, respectively.

Let us also denote C, D and X be object of C25 years old, object of D29 years oldand object of
X70 years old, respectively.

In the system testing process, some objects have different responses to the value of sensor because
they are influenced by gender, age and object’s activity. Table 3.2 summarizes results of entire objects
testing in 100 data for each object retrieval.
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Table 3.2 The results of the entire objectstest

Averagepulse  Averagesteth

Object M/F Age Activity Condition sensor oscope Erorr (%)
(BPM) (BPM)
A F 20 Waking Up Good 79.19 78.04 1.4
E M 24 Sitting Good 85.97 84.55 1.6
F F 37 Sitting Good 76.02 74.94 1.4
C M g4 Afterplaying Moderate 105.26 104.46 1.1
badminton activity
. Moderati
F 29  Jogging oceTe 110.49 109.32 1.2
activity
X M 70 Jumping jack Fat burn 100.35 99.04 1.35

Table 3.2 also shows kind of object, gender, age, activity and condition, respectively. In addition also
value of average pulse sensor, average stethoscope and error, respectively. The result of error between
value of average pulse sensor and average stethoscope smaller than 2%. For more detail based on
graph can be shown on figure 4.
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Figure 4.Graph of entire objects test

Figure 4 shows the average pulse sensor against stethoscope. The average pulse sensor obtained by
measurement is very close to that obtained by stethoscope. It is obvious HERDES have proven result
of six objects in various activities very accurate in measuring heart rate with error rate smaller than 2%
and very matching with stethoscope measurement.
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4. Conclusions

This article proposes a heart rate detection system (HERDES) with an internet of things based on pulse
sensor to monitor the heart rate health condition in real time. The design method applies several ways
such as via Bluetooth smartphone, short message service and internet which can be accessed whenever
and wherever. This article also presents a comprehensive result, via Bluetooth smartphone, short
message service as well as internet for six objects testing various activities. The validity of HERDES
is proven by closely matching the stethoscope measurements with error rate smaller than 2%.
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