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ABSTRACT The importance of the readiness of the baby incubator for critical infant patients who are treated
intensively encourages health technicians to carry out regular maintenance and calibration to overcome the
problem of equipment malfunctions. Critical infant patients are babies who are treated in the NICU (Neonatal
Intensive Care Unit) due to premature birth or babies using incubators are diagnosed with abnormalities or
diseases, this situation makes babies need tools for survival, especially in the first month. Calibrating
temperature control is very necessary for the incubator. In addition to temperature, it is necessary to control
humidity so that the baby's respiratory system is in optimal condition. In addition, it is also equipped with a
noise sensor to ensure that the noise in the baby incubator room is appropriate. From the above problems, a
tool for temperature testing was made using a DHT22 sensor with five measurement points, humidity with a
level of 30% RH - 60% RH and noise with a range of 30dB-60db to ensure the tool functions properly
equipped with a lost data testing system and delivery speed. using internet access with thingspeak display.
This resgrch resulted in the design of a calibration tool with three parameters, namely the temperature setting

33°C the smallest error percentage is 0% and the largest error is 0.96%, and at the temperature setting 35°C
the smallest error percentage is 0.28% and the largest error is 4 .1%, humidity with an error percentage of
0.82% and noise with an error percentage of 0.93%. The drawback in using the Thingspeak application is
that there is a limit on the channel ID, which can only display 8 readings, while the minimum time lag is 20
seconds. For the MAX4466 noise sensor, there are shortcomings, namely the accuracy in readings is not
good.

INDEX TERMS Internet of Things (IoT), Lost Data, Delivery Speed, Three Parameters.

. INTRODUCTION

Baby incubators that directly affect baby's health make
important contributions to the implementation of accurate
diagnosis and treatment for the patients [1]. However, the
correct diagnosis and treatment are directly related to the
reliability of the devices. When the impact of the incubator on
baby health is considered, the ambient conditions such as
sound level, light level, air ventilation and the quality of the
electricity grid come into prominence. Basically, the
premature new born baby’s nervous system is in a status of

measure of the ability to obtain similar measurement results.
Each measuring instrument can be considered good if it has
been proven by a test tool, called tool calibration [3].

ccording to Decree No. 54 of 2015 on Calibration,
calibration is an application activity to determine the
correctness of the value of measuring instrument designation
and measuring material data [4][5]. According to the

rganization of Intemational Standards ISO/IEC Guide 17025
calibration is an activity to determine the conventional
correctness of the value of measuring instruments and

general immaturity[2]. Measuring instruments or instruments,
must contain the ability of precision and accuracy in any case.
Accuracy is the price closest to an instrument reading close to
the actual price of the measured variable. Accuracy is a
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measuring materials by comparing against
standards that are able to search to national standards for units
of measure and / or international. The management system be
it the ISO quality management system, the environmental

measuring
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management system, or the Occupational Health and Safety
Assessment Series (OHSAS) occupational health and safety
management system also requires in one of the provisions that
the equipment used in a company that affects quality,
environment, or health must be calibrated or verified
periodically[6][7][8]. Medical equipment is in dire need of
maintenance and supervision to avoid malfunctioning medical
devices. Maintenance function is an effort or process of
activities to maintain technical conditions. The maintenance
activities of health equipment consist of planned maintenance
which includes preventive maintenance as well as corrective
maintenance, and unplanned maintenance. In addition, testing
or calibration is also needed in maintenance activities.
Calibration is the overall action including physical
examination and measurement to determine the characteristics
of medical devices, so that it can be ascertained the suitability
of medical devices to work safety. This activity aims to ensure
medical equipment can function properly when needed and
increase the efficiency and effectiveness of medical equipment
for gptimal health services [9].

ﬁc of the medical devices that need to be calibrated
periodically is the baby incubator, due to frequent constraints
on temperature, humidity and noise that can be risky to the
baby being treated. As for checking the lemperelmregjmidity
and noise, this is using an incubator analyzer. Incubator
analyzer is a device designed and built to verify the operation
and enfonmental conditions of baby incubators that can
record parameters @9ch as noise, temperature, and relative
humidity[10][11]. Newborns need special attention toghe
delivery process, this affects the health of the baby itself. The
temperature around the baby is conditioned according to the
needs of the baby so that the baby is able to adapt and not
susceptibato disease, related to the need for incubator tools
that help normalize the temperature and humidity around the
baby's body. According to who, premature babies are babies
bom alive before the gestational age of the 37th week
(calculated from the first day of the last period). The American
Academy of Pediatrics, took the 38-week limit to call
premature. A premature baby is a baby born under 37 weeks
or weighs less than 2,500 grams.[12][13].Therefore, the
importance of calibration in baby incubators to avoid
unwanted risks such as burns and even death in infants.
Premature babies generally need to be placed in incubators
with controlled room temperature, so that the baby remains at
the appropriate temperature while the baby is in the womb.
Incubator Analyzer tool has previously been made with the
addition of air flow sensor parameters, batteries and 4x20
character LCD display by Ahmad Syaifudin and Denny
Prasetyo in 2015. But on the water flow sensor can not reach
a range of 0.7 m / s (which reads range 0 - 1.2 m/ ). In
addition, the noise sensor cannot detect in the range of 30 dB
— 60 dB (which reads only in the range of 42-55dB for
measurements outside the baby incubator, while inside the
baby incubator in the range of 52-58 dB), on the humidity

sensor at the range of 50% - 90% (which reads at the range of
23
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88.61%) and the per-parameter measurement process must be
alternately because it uses only one display. These conditions
cause the value to read less linearly. Then it was redeveloped
with the addition of data delivery via Bluetooth displayed via
Personal Computer by Vina Alfi Majidah and Ericka Helen
Reynilda (2016). This is considered less efficient because
when the tool calibration process is carried out in a different
room, the calibration officer must also move the Personal
Computer which is the unity of the Incubator Analyzer tool
[14]. Further developed again portable tools using the Android
display, but there is still a lack that there is no data storage so,
the operator can not see the results of previous measurements
by Imro'ah Dyah Sulistya and Lailly Kurniati (Year 2018). In
the effective distance measurement bluetooth on the noise
sensd@phas an average error of 0.44% at a distance of 10 m
[15]. The use chnology in the field of communication has
ahuge changeﬁth internet connectivity everything becomes
easier and faster [16][17].

Based on the problems that have been outlined, ﬂ
purpose of this study is to create an incubator analyzer design
module with Internet of Things (IoT) based data delivery using
a wifi connection so as to expand the benefits of internet
connectivity [8][10] by comparing the results of parameter
readings on modules with the reading results on incubator
analyzer II [11], perform lost data [24]analysis at the time of
measuring three parameters with modules using the Internet of
Things (IoT) system [12][10]. To analyze lost data is done by
comparing the results of LCD readings with readings of
thingspeak [13] and analyze the speed of sending data from
the results of reading the three parameters in the LCD display
with the Internet of Things as the sender of data to the
application view thingspeak [8] [25], Delivery speed analysis
is done when data is first received on thingspeak
application calculated using a stopwatch [9]. The p se of
this research is to create an Incubator Analyzer tool based on
the Intemet of Things (IoT) using Wi-Fi a)nnecli()n by
analyzing lost data and delivery speed which aims to expand
the benefits of internet connectivity so that the ability to
control, share data, and data storage can be easier [16][20][21].

MATERIALS AND METHODS

A. Experimental Setup

The study used INCU II as parison tool and used a baby
incubator as a medium. The data collection is done by setting
the tempe at 33 ° C and 35 ° C with data collection as
much as 6 times.

1) MATERIALS AND TOOLS

The study used the DHT22 sensor as a temperature sensor on
the T1-T5 and humidity[22][23], and used the Max4466 sound
sensor as a noise sensor. Components used include ESP32
[24][25] [26]as a microcontroller, 4x20 LCD and thing speak
[27]application on laptops as a display with IoT-based as
output[28].
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2) EXPERIMENT

In this study, measurements of the output of the power supply
circuit using a multimeter aimed to test the circuit whether it
was in accordance with the incoming voltage of 12V. Next,
measurements are taken on the output converter step down.
Measurements are also taken on the output of the DHT22
sensor and the MAX4466 sensor.

B. The Diagram Blok
The following is a block diagram of the incubator analyzer tool
module:

N
WIFI ) ——

LCD 4X20

INTERNET

TEMPERATURE CONNECTION

SENSORS TI1-T5

ESP 32
HUMIDITY
SENSOR
THING SPEAK
N

FIGURE 1. The diagram block of the incubator analyzer tool module

The diagram block of incubator analyzer tool module is shown
inthe FIGURE 1 first from the 12 V power supply, the voltage
is lowered using Step Down to 5V to supply all circuits so that
the T1-T5 temperature sensor, humidity, and noise will be
active, then the reading data is forwarded on esp32 which is
ruled by a program that is displayed to led using an internet
connection and transmitted with an Internet of Things-based
connection using an internet connection to the think speak
display.

C.The flowchart
The flowchart of
in the FIGURE 2
diagram as shown in the image above after initialization, the
sensor will start the next reading proc@ggd by the program on
ESP32, then the results of the reading will be displayed on the
LCD 4x20 and sent using an internet-based intemet
connection of things to the thing speak display on the laptop.

incubator analyzer tool module is shown
e Arduino program is based on the flow
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START

| SENSOR INITIALIZATION |

L]

DHT22 TEMPERATURE SENSOR READING
(T1-T5)

L]

| TEMPERATURE CONVERSION

‘ DHT22 SENSOR HUMIDITY READING

L]

| HUMIDITY CONVERSION

‘ MAX4466 SOUND SENSOR READING

v

| NOISE CONVERSION

FIGURE 2. The flowchart of the incubator analyzer tool module

D. Analog circuit

The most important part of the study was the relationship

between the three temperature, humidity and noise sensors

with ESP32. This series is used to perform readings in the baby
bator room which later the results of the readings are

u:layed on a 4x20 LCD and the data will be sent using loT

to be displayed in the thing speak application on the laptop..

e

FIGURE 3. Module Circuit
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Seen in FIGURE 3 This incubator analyzer module uses the
ESP32 module. In this ESP32 module there is already a Wifi
module so that it supports to create a system using t
internet network. The authors used the DHT22 sensor as a
temperature and humidity sensor as well as a MAX4466
sound sensor to measure noise at the time of data retrieval.
The DHT22 sensor is able to read the temperature with a
range of 30°C-60°C with a precision of £0.5 ° C, as well as
humidity levels of 30% RH - 60% RH with the required
power of 3.3 V to 6 Volts. The sound sensor for room noise
reading with a measurable range of noise is 30dB-60dB and
equipped with a 4x20 LCD as an output to display readings
as well as a comparison in the thing speak application to find
out lost data and delivery speed.

m RESULT

In this study, the tool was conducted directly on a baby
incubator. Researchers also compared the results of readings
using a standard tool, incu II, as a comparison.

=2l SR v 158 2 |
F- ; T IITE e LW =

MAX4466 CONVERTER
SENSORE STEP DOWN
FIGURE 5 Circuit of tool modules

ESP32 CIRCUIT

A. Calibrator Incubator Analyzer Module
FIGURE 4 shows at the time of testing the tool module with
incu II comparison and in FIGURE 5 shows the series of

VOL. 2, NO. 1, FEBRUARY 2022

incubator analyzer module modules including several
supporting components, namely max4466 sensor, DHT22
sensor, step down converter, ESP32.

[ ThingSpeak . e Droms  Sepmre Commensaine demmy
E———————a———
33.70 33.20
T
33.50 33.40
ot
33.60 (s
N

FIGURE 6. View on Thingspeak

FIGURE 6 is a display on th ingspeak that displays
measurement data which include temperature 1, temperature
2, temperature 3, temperature 4, temperature 5, humidity and
noise presented in a view that is easily understood by the
user.

1) MEASUREMENT READING RESULTS

The following is a performance measurement test to
determine the value of parameter readings on the tool module
with the incubator analyzer II calibration tool which was
carried out 6 times at each point.

TABLE 1
__ Measurement Results at a Temperatureof 33°C.
Standard
Tools A Error (%
ools verage Deviation (%)
1 Module 336 0 0.59%
Tools Comparison 3318 7,78 ’
™ Module 332 0,049 0%
Tools Comparison 332 0051
T3 Module ‘ 335 0,040 0.29%
Tools Comparison 334 0,054
Moduk 334
T4 ule : 0,040 0.96%
Tools Comparison 331 0
TS Modul : 336 0,040 0.29%
Tools Comparison 335 0,054
TABLE 1 shows the result of the m rement at the

temperature setting of 33°C, the results of the smallest error
percentage are 0% and the largest error is 0.96%.
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TABLE 2
Measurement results at a temperature of 35°C.
Toals Average Seﬁnﬁ Error %
TI "I;dk)((’:{:léomparimn ;;;I) gg;i 0.28%
2 'I;dk)((ﬂ:léomparimn ;i? ggii 028%
2
T o Compaion 351 ogs 0%
™4 ook Comparon 345 oost 1%
TS ool Comparion 3590 41%

TABLE 2 shows the result of the measurement at the
temperature setting of 35°C, the results of the smallest error
percentage are 0.28% and the largest error is 4.1%.

TABLE 3
Humidity Measurement Results.
Standard
Tools Average Deviation Error %
Module 48 0
5
Tools Comparison 484 0,52 0.82%

TABLE 3 is the result of humidity measurements, the
percentage error value is 0.82%

TABLE 4
Noise Measurement Results.
Tools Average Slaqd{:.rd Error %
Deviation
Module 53,1 1,329
Tools Comparison 536 0054 0.93%

For the noise measurement shown in TABLE 4, the error
percentage value 1s 0.93%.

2) LOST DATA MEASUREMENT RESULTS

TABLE 5
Lost Data Testing
Program Requirements for 20 Seconds

Amount of Data Sent Amount of Data Received

10 10
20 20
30 30
40 40
50 50
60 60
70 70
80 80
90 90
100 100
1000 1000
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Field 8 Chart O & %

Analisis Lost Data

Lost Data: 10
Sun Oct 10 2021

Lost Data

11:32:20 GMT+0700

12:00 10. Ot 12:0

ThingSpeak com

FIGURE 7 Lost Data Testing Result.

Lost data testing is done by sending as much data as specified
and programmed to be received on thingspeak. From the
results shown in TABLE 5, there is no missing data or lost
data on reading thingspeak. FIGURE 7 shows a graph on
thingspeak that displays the amount of data received.

3) DATA DELIVERY SPEED RESULTS

TABLE 6
Data Delivery Speed Testing
Send Data Data Accept Delay (s)
10 10 2439
20 20 3407
30 30 3530
40 40 2464
50 50 3394
60 60 21.70
70 70 3425
80 80 2636
90 90 2400
100 100 2426
1000 1000 3200

Analisis Lost Data

Lost Data: 10
Sun Qe 10 2021
11:32:20 CMT+0700

Lost Data

Date

Figure 8. Data Delivery Speed Results.

The delivery speed testing data can be seen in FIGURE 8
where delivery time testing is done using a stopwatch. It can
be seen from Table 6 that from the difference in data
transmission time until the data is received on the thingspeak

43




International Journal of Advanced Health Science and Technology

Multidisciplinary : Rapid Review : Open Access Journal

elSSN: 2808-6422

application, there is a difference in delivery time which is the
fastest time of 21.70s and the longest time of 35.30s.

IV. DISCUSSION

The design has been examined and test completely in this
study and can display the value of 3 parameters including
temperature, humidity, and noise. data of each parameter
value that have been obtained will be processed on the
microcontroller. The results that have been processed can be
displayed on a 4x20 LCD and sent using an Internet of Thing-
based internet connection to the Thingspeak display on the
computer.

Based on the results of measuring data from the module
using incubator analyzer II calibftion tool, at a temperature
setting of 33°C shown in Table 1,the smallest error percentage
is 0% and the largest error is %, and at a temperature
setting of 35°C shown in Table 2,the smallest error percentage
15 0.28% and the largest error is 4.1%. It is influenced by the
temperature difference inside the baby incubator. From the
results of humidity measurements shown in Table 3, the
percentage error value is 0.82%. This value is still within the
tolerance range because the percentage for error tolerance in
calibration is 10 or the noise measurement shown in Table
4, the percentage emror value is 0.93%. From the results of the
percentage error, this tool is still in requirements as a

bration tool with a noise range of 30dB-60dB. Based on
the results of the lost data analysis shown in Table 5, the results
obtained are the data sent with the same amount of data
received or no missing data. So for testing the percentage of
lost data is 0%. In Table 6, the results of testing the data
transmission time, there is a difference in delivery time which
is the fastest time of 21.70s and the longest time of 35.30s.
Factors that affect the difference in delivery times include the
internet network used. The delivery time test is carried out
using a hotspot network that has previously been registered on
the ESP32 device.

This study is a significant improvement because in the
previous study it was less efficient because it used data
transmission via bluetooth with limited distance and no data
storage. In practical system, incubator analyzer requires the
use of a Wi-Fi connection based Internet of Thing to analyze
lost data and delivery speed so that it is easier to control, share
data, and store data. Despite the increase in this study, the
results of the sensor readings of this design still contained
differences when compared to the standard tool. The
placement of the sensor affects the results of parameter
readings, so the placement must match the
measurement point. Also the thingspeak application has some
limitations which can only display 8 readings for a minimum
lag time of 20 seconds.

SEnsor

9 CONCLUSION

The se of this research is to create an Incubator Analyzer
tool based on the Internet of Things (IoT) using Wi-Fi
Connection by analyzing lost data and delivery speed which

VOL. 2, NO. 1, FEBRUARY 2022

aims to expand the benefits of internet connectivity so that the
ability to control, share data, and data storage can be easier.
This research shows that the design can display the value of
three parameters including temperature, humidity, and noise,
which can be displayed on a 4x20 LCD and sent using an
Internet of Thing-based internet connection to the Thingspeak
display on the computer. In summary, this study has been
completely tested, and the accuracy of data results has been
proven as described. Further experimental investigation are
needed to developed by using a better noise sensor so that the
results of the reading are more accurate, for sensor cables are
recommended not to be too long because it can affect room
temperature and sensor readings, also using applications other
than thing speak for IoT display because in the application
thing speak there are some limitations examples of channels
only bus a displays 8, the reading is done once every 20
seconds.

REFERENCES

[1] C. Pislaru, V. Sontea, and S. Railean, * Assessing the Safety of
Using Incubators for Newborns BT - 4th International
Conference on Nanotechnologies and Biomedical Engineering.”
2020, pp. 645-648.

21 Ozdemirel Emre, O. Y. Meral, D. Fecir, and C. M. Rahmi,
“Reliability assessments of infant incubator and the analyzer,”
Gazi Univ.J. Sei.,vol. 27, no. 4, pp. 1169-1175, 2014,

[3] A. A Charisa, B. Utomo, and S. Syaifudin, *Visual
Programming Based Portable Analyzer Incubator Equipped with
Storage to Sd Card,” J. Teknokes, vol. 12, no. 2, pp. 29-35,

2019,

[4] H. N. A. Samputri, S. Syaifudin, and D. Titisar, “Incubator
Analyzer Using Android App.” J. Teknokes, vol. 12, no. 1, pp.
14-20,2019.

[5] A. Mohammed Ali, Michel Beusenberg. Monika Bloessner,

Cynthia Boschi Pinto, Sylvie Bdand, Anthony Burton, “World
HealtH StatiSticS.” World Heal. Stai., pp. 56,2000

[6] A. Tavakoli Golpaygani, M. M. Movahedi, and H. Hafezi.
“Medical Devices Safety Enhancement and Performance
Improvement Through a Periodic Calibration Program BT -
World Congress on Medical Physics and Biomedical
Engineering 2018, 2019, pp. 51-54.

[7 V. Sarancha, V. Sulyma, N. Pros, and K. Vitale, “Approaches to
the international standards application in healthcare and public
health in different countries.” South East. Eur. J. Public Heal..
no. SE-Review Articles. Jun. 2017.

[8] L. Sharma and M. Singh. “Infant Warmer Design with PID
Control for Stability and Equal Temperature Distribution
Equipped with Digital Scales for Prevention of Hypothermia in
Newboms,” Int. J. Adv. Heal. Sci. Technol.,vol. 1,no. 1, pp. 7-
13,2021,

[9] E.H. Yayan, " A Key Point in Medical Measurements : Device
Calibration and Knowledge Level of Healthcare Professionals,”
vol. 13, no. 2, pp. 1346-1354,2020.

[10] I. Prinyakupt and K. Roongprasert, “Verification Device for
Temperature and Relative Humidity Inside the Infant Incubator
via IoT.” BMEICON 2019 - 12th Biomed. Eng. Int. Conf., pp. 1-
6,2019.

[11] Laily Nurrohmah, Dwi Herry Andayani, and Andjar Pudji,
“Development of Incubator Analyzer Using Personal Computer
Equiped With Measurement Certificate,” J. Electron.
Electronied. Eng. Med. Informatics, vol. 2. no. 2, pp. 74-79,
2020.

[12] N. Putri, R. Abidin. and B. Utomo, “Delphi-Based Portable
Incubator Analyzer Equipped with SD Card { Noise and
Humidity Parameters ).,” vol. 1,no. 1, pp. 1-5,2019.

44




International Journal of Advanced Health Science and Technology
Multidisciplinary : Rapid Review : Open Access Journal

el55N: 2808-6422

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[24]

[25]

[26]

[27]

[28]

5. T. Akhir, “MODIFICATION OF INFANT INCUBATOR
EQUIPPED INCUBATOR TEMPERATURE CONTROL AND
BODY TEMPERATURE MONITORING.” pp. 1-10, 2014,
V.N. Azkiyak, S. Syaifudin, and D. Titisard, “Incubator
Analyzer Using Bluetooth Android Display (Humidity & Air
Flow).” Indones. J. Electron. Electromed. Eng. Med.
informatics, vol. 1, no. 2, pp. 71-77,2020.

S. T. Imro’ah Dyah Sulistya, Syaifudin, *Portable Incubator
Analyzer Equipped with Data Transfer Via Bluetooth Android
Appears,” 2018.

A. Sachenko, 0. Osolinskyi. P. Bykovyy, M. Dobrowolski, and
V. Kochan, *Development of the Flexible Traffic Control
System Using the LabView and Thing Speak,” Proc. - 2020
IEEE 1 1th Int. Conf. Dependable Svst. Serv. Technol. DESSERT
2020, pp. 326-330, 2020.

R. A Wijaya. 5. W.L. W. Lestari, and M. Mardiono, “Design
and Build a Temperature and Humidity Monitoring Device fora
Baby Incubator Based on the Internet of Things,” J. Teknol., vol.
6.n0. 1, p. 52,2019.

S.W.D. Lestari, P. C. Nugraha, and D. Titisari, “Testing
Optimal Speed And Distance In Sending Signals And Heart Rate
Via Bluetooth.” Pros. Semin. Nas. Kesehat. Polielkkes Kemenkes
Surabava 2020, vol. 2 no. 1, pp. 1-14,2020.

H. Yuliansyah, “Wireless Data Delivery Performance Test Using
the ESP8266 Module Based on Rest Architecre,” J. Rekavasa
dan Teknol. Elektro, vol. 10, no. 2 (Mei 2016). pp. 68-77,2016.
F. Khair, “Internet Of Things, History, Technology And Its
Application.,” J. lim. Teknol. Inf.,vol. IV, no. 3, pp. 62-66.,
2015.

A. L Abdul-Rahman and C. A. Graves, “Internet of things
application using tethered MSP430 to thingspeak cloud,” Proc. -
2016 IEEE Symp. Serv. Syst. Eng. SOSE 2016, pp. 352-357,
2016.

Y. A. Ahmad, T. Surya Gunawan, H. Mansor, B. A. Hamida, A.
Fikri Hishamudin. and F. Arifin, *On the Evaluation of DHT22
Temperature Sensor for loT Application,” pp. 131-134,2021.
M. Kolhe, R. Paiurkar, U. Sahu, 8. Pillai, and A. Titarmare,
“Analytic for Temperature and Humidity-Cloud based
Forecasting and Dashboard.” Proc. Int. Conf. Intell. Compui.
Control Syst. ICICCS 2020, no. Ieices, pp. 674679, 2020.

P. MacHeso, S. Chisale, C. Daka, N. Dzupire, . Mlatho, and D.
Mukan yirigira, “Design of Standalone Asynchronous ESP32
Web-Server for Temperature and Humidity Monitoring.” 2021
7th Int. Conf. Adv. Comput. Commun. Syst. ICACCS 2021, pp.
635-638, 2021,

N. A, Zakaria, F. N. B. Mohd Salkeh, and M. A. A. Razak, “IoT
(Internet of Things) based infant body temperature monitorng,”
2nd Int. Conf. BioSignal Anal. Process. Syst. ICBAPS 2018, pp.
148153, 2018,

T. H. Hamzah, E. D. Setioningsih, and S. Sumber,
“Microcontrollers Performance in Portable Electronic
Stethoscope Design with a Disease Sy mptoms Detection
Feawre,” Inr. J. Adv. Heal. Sei. Technol.,vol. 1, no. 2, pp. 61—
67,2021,

Y. Setiawan, H. Tanudjaja, and 8. Octaviani, “Use of Internet of
Things (IoT) for Hydroponic System Monitoring and Control,”
TESLA J. Tek. Elektro, vol. 20, no. 2, p. 175, 2019,

N. Fotiou, V. A. Sirs, A. Mertzianis, and G. C. Polyzos, *Smart
loT Data Collection,” 19tk IEEE Int. Symp. a World Wireless,
Mob. Multimed . Networks, WoWMoM 2018, pp. 588-599, 2018,

VOL. 2, NO. 1, FEBRUARY 2022




document-3.pdf

ORIGINALITY REPORT

166 146 104 4

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

researchnow-admin.flinders.edu.au

Internet Source

2%

o

Submitted to Politeknik Kesehatan Kemenkes

Surabaya
Student Paper

(K

e

www.repository.trisakti.ac.id

Internet Source

T

-~

WWw.warse.org

Internet Source

T

o

www.sciencegate.app

Internet Source

T

teknik.univpancasila.ac.id

Internet Source

T

=

Ishika Sharma, Monika Singh. "Infant Warmer
Design with PID Control for Stability and Equal
Temperature Distribution Equipped with
Digital Scales for Prevention of Hypothermia
in Newborns", International Journal of
Advanced Health Science and Technology,
2021

T



Publication

download.garuda.kemdikbud.go.id

Internet Source

T

Laily Nurrohmah, Dwi Herry Andayani, Andjar
Pudji. "Development of Incubator Analyzer
Using Personal Computer Equiped With
Measurement Certificate", Journal of
Electronics, Electromedical Engineering, and
Medical Informatics, 2020

Publication

(K

Nurul Al Istigho Farola, Her Gumiwang,
Sumber Sumber. "Nine Channel Temperature
Data Logger in Measuring the Effectiveness of
the Sterilization Process of Medical
Instruments with Dry Sterilization",
International Journal of Advanced Health
Science and Technology, 2021

Publication

T

digilib.esaunggul.ac.id

Internet Source

T

—
N

Chiu-Hua Huang, Jia-Wei Guo. "Design of
Reflectance Pulse Oximeter and BPM using
the Max30100 Sensor in Early Detection of
Hypoxemia in Patients with Cardiovascular
Disorders", International Journal of Advanced
Health Science and Technology, 2021

Publication

T




WWww.ijahst.or
Internetsgurce g <1 0/0
www.lppm.itn.ac.id
Internet SoFu)ch)e <1 %
www.doc-cafes.com
Internet Source <1 %
ncsu.edu <1
Internet Source %
repo.poltekkesdepkes-sby.ac.id
Interr:r)wet SEurce p y <1 %
Dejun Chen, Panpan Zou, Nan Zhao. "A <1
. %
research on the construction process of
integrated indicator system based on vector
space model", 2014 |EEE International
Conference on System Science and
Engineering (ICSSE), 2014
Publication
WWwW.mdpi.com
InternetSourcep <1 %
dfs.semanticscholar.or
IFr?ternetSource g <1 %
repository.umy.ac.id
Intelr:r)wetSourcey y <1 %
www.scientific.net
Internet Source <1 %




www.researchgate.net

Internet Source

<1%

Exclude quotes On

Exclude bibliography On

Exclude matches

Off



