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tegrasi Sensor MLX90614, MAX30100, dan Loadcell pada Pemonitor Pasien
Rawat Inap Berbasis Internet of Things

ABSTRAK

& Pasien yang menjalanisrawat inap di rumah sakit harus dicek kesehatannya oleh
peBawat secara berkala.dengan memeriksa vital sign pasien seperti suhu tubuh, saturasi
okdlgen, dan detak jantungnya. Dan juga harus mengecek volume, air infus secara
b@&ala. Namun, dalam pelaksanaannya memiliki kelemahan karena. perawat harus
bekeliling ke'masing-masing kamar pasien untuk mendapatkan data-data vital sign dan
ca@fan infus pasien sehingga.membuat pelaksaannya.kurang efisien..Pemonitor. pasien
rawat inap berbasis internet of things ini adalah salah satu solusi agar pengecekan yang
dilakukan oleh perawat menjadi lebih. efisien. Alat ini mengintegrasikan sensor suhu
MLX90614 untuk mengukur suhu tubuh_pasien,wMAX30100 untuk mengukur detak
jantung dan Saturasi oksigen, lalu sensor loadcell untuk mengukur volume air infus.
Tampilan LCD OLED digunakan agar pasien dapat melihat hasil pengukurannya secara
langsung dan juga data-data pengukuran sensor tersebut ditampilkan ke dalam aplikasi
kodular sehingga perawat dapat memonitor pasien melalui.smartphone: Selain itu, data
tersebut juga masuk ke dalam google spreadsheet sebagai database riwayat kondisi
pasien. Melalui pengujian diperoleh rata-rata hasil pembacaan error % sensor
MLX906140 sebesar 0,77%, sensor MAX30100 detak jantung 14,31% dan saturasi
oksigen 1,15%, lalu sensor loadcell 0,76%:

Kata kunci: MLX30100, MAX30100, Loadcell, Vital Sign, Pemonitor, Kodular
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ntegration of MLX90614, MAX30100 Sensors, and Load Cell in an Internet of
Things Based Inpatient Monitoring

ABSTRACT

® Patients undergoing-hospitalization in the hospital. must have their health checked
by®iurses regularly by checking the patient's vital signs such as body temperature, oxygen
safration, and heart rate. And also have to check the volume of infusion water
p@odically. However, the implementation has a weakness because the nurse must go
arBund to each patient's room to get the patient's vital sign data and infusion fluid, making
th@implementation less efficient..Internet.of things based inpatient monitor.is one of the
solutions to make checking done by nurses more efficient. This tool integrates the
MLX90614 temperature sensor to measure the patient'sbody temperature, MAX30100 to
measure heart rate and oxygen saturation, then the loadcell sensor to measure the volume
of infusion water. The OLED LCD display is used.so that the patient can see the
measurement results directly and also the sensor measurement data is displayed in the
codular application so that the nurse can monitor the patient via smartphone. In addition,
the data is also entered into a google spreadsheet asa patient.condition history database.
Through testing, the average reading error % of the MLX906140-sensor Is 0,77%, the
MAX30100 heart rate sensor is 14,31 % and oxygen saturation is 1.15%, then the loadcell
sensor is 0.76%

b

Keywords: MLX90614, MAX30100, Loadcell, Vital Sign, Monitoring, Kodular

Vi
Politeknik Negeri Jakarta



eyieyer uabap Niuyaiijod uizi eduey

o
v
(1]
=
Q
[
—
T
o
=
=
o
[
=
3
[}
=
=
Q
=
o
=
==
D
T
[}
=
o
=
Q
@
=
<
-
=
Q
s
o
N—
[
-
v
o
-
(1)
==
=
==
2
[
Q
[}
=,
—
o
==
o
=
-
o

N
Qoo
37
o S
= @
cgs
35S
- =
s
=
3 <
c o
3 c
el
o c
= =
£&7
3 =%
3 5
= =
>
338
T8 5
= °
T
s 53
3 -
S 28
< B
o 8 3
(od
9 QP
Q -
o o
S =
o ]
g ]
< o
w m
) S
c & £
ERP
= E
2303
> <
i S
- —
€9 3
= =
“ 95
3. °
Q. =
R =
N —
S
T =
g 3
z S
&
~ =
5 T
5 B
L] -
c 4
3 @
Q
-
-~
-
=
~
Q
~
Q
c
o
3.
Y
s
o
S
w
 —
)
~
c
3
Q
w
=
o
=

2z
m
o
8
S
-+
Y

—
<
o
-
o
=
Q
=
m
=}
Q
[~
(=7
T
w
m
o
o
Q
o
=
o
-
Qo
c
w
o
c
=
c
=
~
o
G
<
o
-+
£
0
2.
[ad
o
=
T
o
=
[}
=
n
o
=
=3
c
=
3
o
=
o
o
=
=
(]
=
<
m
o
=
-
=
o
S
[
<
=
o
[}
-

@
e
m
x
o
©
&
§'

DAFTAR ISI
H&AMAN PERNYATAAN ORISINALITAS ...ttt ii
L@/IBAR PENGESAHAN ..o st f e+ Wi et et nieeaneeesnee e ii
TBOAS AKHIR vl B g ii
KBTA PENGANTAR ..ol oo B S iv
A%STRAK ................................................................................................................... %
ARSTRACT ........... ... R N R vi
DBETARIS| .. A ... A . . BB XN .. vii
D%FTAR TABGE............... ... .. N A . RN ... iX
DAFTAR BAMBAR ...ooovvvvvvvvv b b b b X
BAB | PENDAHULUAN Lottt iiianane e adana e daaaseee dana e sanaeessnaneeesneas 1
1.1 Latar Belakang ..... s A A 1
1.2 RUMUSAN MaSAIAN .oiiiiiiieie et sieee e casibaanne e ee e idannn e e ihanne e eeeshaannnseeees 2
B3 TREEN.................. —— . ... Y. A 2
1.4 Batasan Masalah. ... ieennes e sasiiaanneeseesesdbeanaeanaannnseeees 3
S LUJAR................... . ... 3
BAB Il TINJAUAN PUST AKA ettt sttt a e ann e enaeanaaannee e 4
20 StatePWhe Art... [ AW 2 "9 B "8 AN 514NN ... 4
22 RumafgSgkit......... I WY ol ¥ - o} ... .. 6
2081 PerawalQ Q... LA R gl . ... .. 7
2.4 Pasien RAWAL INAP ooieiveeiie e et cdoein s deaes e et e he e s e e e anaeana e 7
S T I 100 R 4 | S 8
2.0 INTUS ..o i et sreeteeneenneendaan 11
2.7  Mikrokontrolerdandnstrumen Pengukur Kondisi Kesehatan Pasien ... 11
2181 Internet of Things . e mmm—— T O ... 17
2.9 KOAUIAE ADD o ittt bbbt 18
2.10  FIrEDASE ..o 19
BAB 111 PERENCANAAN DAN REALISASI ..ot 20
3.1 RANCANGAN AL ..o 20
3.1.1 DeSKIIPST AlBL......c.eiiiiiiieie et 21
3.1.2 Cara Kerja AlGL.........ooiiiiiiie et 22
3.1.3 SPESITIKAST AlAL......ccuiiieiiiic s 22
vii

Politeknik Negeri Jakarta



eyieyer uabap Niuyaiijod uizi eduey

o
v
(1]
=
Q
[
—
T
o
=
=
o
[
=
3
[}
=
=
Q
=
o
=
==
D
T
[}
=
o
=
Q
@
=
<
-
=
Q
s
o
N—
[
-
v
o
-
(1)
==
=
==
2
[
Q
[}
=,
—
o
==
o
=
-
o

-
=
o
=
o
=}
Q
=
[}
=
Q
(=
3
c
3
=
Q
=
Q.
Q
=}
3
[}
3
T
[}
=
o
o
=
<
o
=
(73
(1)
o
o
5
o
=
o
-
o
<
(7]
Ll
(=
=
(=
=
F3
o
=
<
o
-
=
=
3
Q.
L
o
3
o
[}
=
-~
c
=
Q
T
[
T
c
=

weeydid yeH O

- E 1.4 Diagram Blok dan Flowchart SIStem............ccceovveiiiiiiciie e 24
i?—,' 2 32 RealiSaSH AlBL..........cooieiiecec s 26
M T =
&3 'g.. 2:2.1 Skematik RaNGKaian AlQl............ccccoevvireiireriiiieiciese e 26
'gg - §2.2 PeMIOGrAMAN AlGL...........cv.eveeeieeeeeeeeseee e seeee s es e, 26
§‘§ %2.3 Tampilan LCD Oled, Firebase, dan Google Spreadsheet ...............c...cccuvneee. 28
5% BEB IV PEMBAHASAN ..ot oaatilreceesosoesos i Py 29
5 S N
ES  Z1l  Pengujian Sensor SUNUMLXO0B14 .............ovvvvvverererrrrssssssssooo e e 29
g% £1.1 DeSKIipSi PENGUJIBNA .rrrvvveerrrreerree Bt essneressssessssssssessssseess i o 29
i-'é' 2.1.2 Prosedur PENQUJIAN............ .o coveereeresssateesinboeesfhesvesseesseesseessesseessesseessessads 30
Q n —
3¢ 1.3 Data Hasil Pengujian ... it ool S 30
35 BLA ANAlISISDAA ................... cesstsssirene oo dansres s aaes e ettt 31
ax
%3 572 Pengujian SeNSOr MAXS0L00.......cueeueterrumsneieeesnnaniessesnnessessnnassesnmsasesiamaneesees 32

o
‘; g 4.2.1 DeSKIIPST PENQUJIAN. . utieeiuaiieaieeereneees caifannneeneesodanneeeeeshannseesesannsseeananseeessnanessens 32
%3: 4.2.2 ProSedUr PENGUJIAN ..ersseesersessererersreserererersrsilineserseesihonsesseshassseessionsseseiuaneeees 33
58 4.2.3 Data Hasil PENGUJIaN covuureeremessinsseesiorrenreennsiiitnanssesssiionsesssssssessohassnesson. 33
'gg 4.2.4 ANALISIS DALA ........oiiiuiiiaieineinensesneaneannseeeeeneeseessasiiieaneseeesessibneseeeesdesnasseanessens 35
§§ 4.3 Pengujian Sensor Loadeell ...ttt e e 36

o
gz. 4.3.1 DESKIIPST PENGUJIAM. ctttirerreresssssnsesesesesessssesessssrmnssssssssesiiilossessesesesesassssnsesees. 37
;:'% 4.3.2 PrOSEAUL PONGUJIAN . tttttrtrres-teeresecesbesetedaeseseetsemste st ettee setedaedienksentinensssneeseoes 37
S2 433 Data Hasil Pengujiao Moot b st B 38
B3 434 ANGlislg DAA ..ot B e S 41
52 BABVPENUTURL ... BEUEL bttt sttt .... 42
s PBSH Simpulan\ Q... DN W.N '@V "2 V.U 42
o=
83 512 Saran.......\.- N\ .. ... 42
B AR PUSTAKERE e 43
coT
?f—'& LAMPIRAN ...iiiiiitite e tiiiiismeeeeceeeeeeeeceecesscssesssssesssssessesssnnssssdiiioneees L-1
=
2
=
c
=
E
3
c
3
&

8
>
viii

Politeknik Negeri Jakarta



eyieyer uabap Niuyaiijod uizi eduey

-
=
o
=
o
3
Q
=
m
3
Q
s
3
c
3
=
Q
=]
Q.
Q
=
3
(]
3
T
(]
=
o
o
=
<
o
=
(7]
m
o
o
5
o
=]
o
-
o
[
7
o
c
=
c
=
Fl
o
=
<
o
-
<
=
3
Q.
o
o
3
o
m
>
-
[
=
)
T
o
T
c
=]

o
v
(1]
=
Q
[
—
T
o
=
=
o
[
=
3
[}
=
=
Q
=
o
=
==
D
T
[}
=
o
=
Q
@
=
<
-
=
Q
s
o
N—
[
-
v
o
-
(1)
==
=
==
2
[
Q
[}
=,
—
o
==
o
=
-
o

o
o
]
3
Q
c
=
T
o
E]
>
o
=
<
o
c
3
-
=
=
=
)
T
o
3
=3
3
Q
o
£
T
o
3
%
=
~
o
3
T
o
3
[
=3
o
3
°
o
3
=l
=
o
3
=
o
<
o
3
o
=
°
o
3
=
=
o
Ej
o
T
o
-
o
3
°
[}
3
=
=
o
S
=
=
=
=
o
-
Q
c
:
=
o
c
o
E]
w
c
o
-
<
3
o
w
=
o
>

—
<
o
-
o
=
Q
=
m
=}
Q
[~
(=7
T
w
m
o
o
Q
o
=
o
-
Qo
c
w
o
c
=
c
=
~
o
G
<
o
[ad
£
0
2.
[ad
o
=
T
o
=
[}
=
n
o
=
=3
c
=
3
o
=
o
o
=
=
(]
=
<
m
o
=
-
=
o
S
[
<
=
o
[}
-

2z
m
o
8
S
-+
Y

2
g

DAFTAR TABEL
Takel 2.1 Penelitian Terdahulu oleh Saipul MUghni..........cccoooiiiiiiii e 4
ngel 2.2 Penelitian Terdahulu oleh Arsa Rizky Imanda dKkK............cccccovevviiiiieinenns 5
T@I 2.3 Penelitian Terdahulu Daniel Mohamad Abid-Sahuri dkK. .............cccccoiniinnnn. 5
Ta@'el 2.4 Kategori SUhu TubU ManUSIa..ai:. osiin . eevevene e s s eveeere e sieneese s 9
Tiel 2.5 Denyut Jantung Normal Berdasarkan Kelompok Usia ... e 10
TaEI 2.6 Klasifikasi TINgKatOKSIGEN .........ccvevveiiueieiiceeeie e abi e S 10
T%el 2.7 SPeSifikasi ESP32..........cccoovoiiiiiiieic ittt e e e 12
T@EI 4.1 Daftar Alat.dan Bahan Sensor MLX90614 ...t i 29
T%él 4.2 Data'Hasil Pembacaan Sensor Suhu MLX90614 dan Thermometer............. 30
Té‘el 4.3 Daftar Alat dan Bahan Sensor MAX30L00.... v vousievesuneseesumnns s vesmsasesnsssesenes 33
Tabel 4.4 Data Hasil Pembacaan Sensor MAX30100 dan Oximeter General ............... 34
Tabel 4.5 Daftar Alat dan Bahan Pengujian Sensor.leoadcell.......... oo iiiee e tiesnennee. 37
Tabel 4.6 Data Hasil Pengujian 1 Sensor Loadcell dan'SFE-400............ccce oo beviennenee. 38
Tabel 4.7 Data Hasil Pengujian 2 Sensor Loadcell dan SF-400.......c...........ccccceiene..... 39
Tabel 4.8 Data Hasil Pengujian 3 Sensor Loadcell dan SF-400........... 0. 39
Tabel 4. 9 Data Hasil Pengujian 4 Sensor Loadcell dan SF-400.............cocooveieaieennen... 40
Tabel 4. 10 Data Hasil Pengujian 5 Sensor Loadcell dan-SF-400.............4..ccocearennen... 40
iX

Politeknik Negeri Jakarta



eyieyer uabap Niuyaiijod uizi eduey

-
=
o
=
o
3
Q
=
m
3
Q
s
3
c
3
=
Q
=]
Q.
Q
=
3
(]
3
T
(]
=
o
o
=
<
o
=
(7]
m
o
o
5
o
=]
o
-
o
[
7
o
c
=
c
=
Fl
o
=
<
o
-
<
=
3
Q.
o
o
3
o
m
>
-
[
=
)
T
o
T
c
=]

o
v
(1]
=
Q
[
—
T
o
=
=
o
[
=
3
[}
=
=
Q
=
o
=
==
D
T
[}
=
o
=
Q
@
=
<
-
=
Q
s
o
N—
[
-
v
o
-
(1)
==
=
==
2
[
Q
[}
=,
—
o
==
o
=
-
o

o
o
]
3
Q
c
=
T
o
E]
>
o
=
<
o
c
3
-
=
=
=
)
T
o
3
=3
3
Q
o
£
T
o
3
%
=
~
o
3
T
o
3
[
=3
o
3
°
o
3
=l
=
o
3
=
o
<
o
3
o
=
°
o
3
=
=
o
Ej
o
T
o
-
o
3
°
[}
3
=
=
o
S
=
=
=
=
o
-
Q
c
:
=
o
c
o
E]
w
c
o
-
<
3
o
w
=
o
>

2z
m
o
8
S
-+
Y

—
<
o
-
o
=
Q
=
m
=}
Q
[~
(=7
T
w
m
o
o
Q
o
=
o
-
Qo
c
w
o
c
=
c
=
~
o
G
<
o
[ad
£
0
2.
[ad
o
=
T
o
=
[}
=
n
o
=
=3
c
=
3
o
=
o
o
=
=
(]
=
<
m
o
=
-
=
o
S
[
<
=
o
[}
-

@
e
m
-
o
©

o DAFTAR GAMBAR

Y

3,
G%nbar 2.1 ESP32 PiN OUL ..ot 12
G@lbar 2.2 SenSOr LOAACEI ......veveeieiieie et e 13
Gg'gﬁbar 2.3 Rangkaian Sensor LoadCell ... i i Wi e 13
G&INDar 2.4 MOGUIE HXTLL ..oyt B B 14
G%bar 2.5 5ensor MAX30L00: ..o i 15
G%nbar 2.6 Cara Kerja'Sensor MAX30100...........coiuiheeitieesiueesreerieseeseeseeseesseassesssatis 15
G@bar 2.7 Sensor'Sulu MLXO90614 .ttt i 16
G%hbar 28 L@g0Mled .............. ... AN B B AN 17
Gahbar 3 47Wwchart Alur Perancangan. 4L AL LW ... 20
Gambar 3.2 Bentuk FiSiK AlRE........oii oo ibenne e dhann e dan e sbaate e sbaneeenes 23
Gambar 3.3 Bentuk FiSiK PENJEPIT JA T uue.... ... ... oeiiiineeeeseeeilensseeeeeidannsesnesinnnseesetannaeneens 23
Gambar 3.4 Diagram Blok Sistem Kerja Alat Pemonitor Kesehatan Pasien Rawat Inap
........................................................................................................................................ 24
Gambar 3.5 Flowchart Sistem Pemonitor Pasien Rawat Inap..............cteeieieaenenn.. 25

Gambar 3.6 Skematik Diagram Alat Pemonitor Pasien Rawat Inap Berbasis Internet of

hings ........ L% [ W LN Nl AL ] A 26
Gambar 3.7 APl KeY SErver FIFEDASE ....ouvuuse. uene seesumuss - sasessesseasssssansassansessessessesssssansesss 27
Gambar 3.8 LCD OLED.......c.oouiutiueeiuesesmensetisnsssesssssssessasbssessessasessessassssessansassssessassssesees 28
Gambar 3.9 Tampilan FireDase ... o et e e e e 28
Gambar 4.1 Grafik Perbandingan Sensor Suhu MLX90614 dan Thermometer AET-R1D1
........................................................................................................................................ 32
Gambar 4.2 Grafik Perbandingan Data:Detak. Jantung Sensor MAX30100 dan Oximeter
GENEIAl Care FO2T ..ot eee e eteenaeseaeta e e e e et e e e s e st e esbeanaesreenseeneesneennens 36
Gambar 4.3 Grafik Perbandingan Data Saturasi Oksigen Sensor MAX30100 dan
Oximeter General Care FO2T ..o 36
Gambar 4.4 Grafik Perbandingan Data Sensor Loadcell dan Timbangan Digital SF-400
........................................................................................................................................ 41
X

Politeknik Negeri Jakarta


file:///E:/Penulisan%20Tugas%20Akhir/Tugas%20Akhir_Muhammad%20Firdaus%20Praditya_2103433019_Rev01.docx%23_Toc143466250
file:///E:/Penulisan%20Tugas%20Akhir/Tugas%20Akhir_Muhammad%20Firdaus%20Praditya_2103433019_Rev01.docx%23_Toc143466251

eyieyer uabap Niuyaiijod uizi eduey

e
=
o
=
o
=}
Q
=
[}
=
Q
=
3
c
3
=
o
=
Q.
Q
=}
3
[}
3
T
[}
=
o
o
=
<
o
=
w
(1)
o
o
Q
o
=
o
-
o
<
w
L)
(=
=
(=
=
F3
o
=
<
o
-
=
=
3
Q.
L
o
3
o
[}
=
-~
c
=
Q
T
[
T
c
=

o
v
(1]
=
Q
[
—
T
o
=
=
o
[
=
3
[}
=
=
Q
=
o
=
==
D
T
[}
=
o
=
Q
@
=
<
-
=
Q
s
o
N—
[
-
v
o
-
(1)
==
=
==
2
[
Q
[}
=,
—
o
==
o
=
-
o

o
o
]
3
Q
c
=
T
o
E]
>
o
=
<
o
c
3
-
=
=
=
)
T
o
3
=3
3
Q
o
£
T
o
3
%
=
.
o
=
T
o
3
[
=3
o
3
°
o
3
=
=
o
3
=
o
3
o
3
o
=
°
o
3
=
=
o
Ej
o
T
o
-
o
=
°
[}
3
=
=
o
S
~
=
(=3
=
o
-
Q
c
e
3
N
o
c
)
E]
w
c
o
-
<
3
o
w
=
o
>

-
2
o
=
o
=
Q
3
(]
=}
Q
[~
=
T
w
m
o
Q
Q.
o
=
o
-+
o
c
w
o
c
=
c
=
~
o
-
<
o
Ps
=i
w
=
-
o
=
T
o
=
[}
=
n
o
=
-~
c
3
~
o
=
(<8
o
=
3
(]
=]
<
()
o
<
-
=
o
S
w
<
3
o
[}
=

:eydid ey

BAB |
PENDAHULUAN

mw eydid eH S

1.E Latar Belakang

|

Pasien yang menjalani rawat inap di rumah sakit.harus dicek kesehatannya oleh

11od

Awat secara berkala dengan memeriksa.vital sign pasien. Elliott.dan Coventry (2012)

4

)

menyatakan bahwa terdapat delapan-buah vital sign yang dapat.digunakan untuk

= . : : . :
megnantau kesehatan pasien,/namun ada tiga yang terpenting yaitu suhu tubuh, saturasi

°

orﬁigen, dan detak jantung. Hal ini bertujuan agar kesehatan pasien dapat terus dipantau
daﬁ'menghindari terjadinya hal-hal buruk yang sewaktu-waktu dapat terjadi pada pasien:
S%in vital sign, infus juga merupakan salah satu obat yang berperan penting pada pasien
raa‘at inap.dan perlu dilakukan pengecekan secara berkala oleh seorang perawat karena
apabila terjadi masalah seperti kehabisan cairan.infus dan terlambat diganti, maka darah
dari pembuluh vena dapat tersedot naik ke selang infus dan.dapat membeku pada selang
infus sehingga dapat menyumbat aliran.. cairan. infus, selain itu juga dapat terjadi
masuknya gelembung udara yang terdapat pada kantong infus masuk ke dalam pembuluh
darah vena atau dapat disebut emboli yang dapat menyebabkan kematian karena
peredaran darah menjadi terhambat dan oksigen yang dibutuhkan tubuh tidak tersalurkan
melalui darah, sehingga organ tubuh.manusia akan kekurangan oksigen. Oleh karena itu,
pengecekan cairan infus secara berkala juga perlu dilakukan oleh perawat.

Namun dalam pelaksanaannya memiliki kelemahan karena perawat harus berkeliling
ke masing-masing kamar pasien untuk mendapatkan data-data vital sign dan cairan infus
pasien. Data yang didapat juga tidak bersifat real-time dan bisa berubah ketika perawat
keluar dari kamar pasien tersebut. Oleh karena itu, kemajuan teknologi Internet of Things
diperlukan untuk membantu perawat dalam. pemantauan dan pengambilan data _pasien
tanpa harus berkeliling ke masing-masing kamar~pasien secara berkala. Teknologi
Internet of Things berkembang sebagai konsep yang bertujuan untuk memanfaatkan
secara luas konektivitas jaringan komputer, khususnya internet, dalam implementasi
aktivitas sehari-hari tanpa batas waktu (Akbar & Gunawan, 2020).

Berdasarkan latar belakang ini, penulis ingin membuat sebuah sistem pemantauan
vital sign dan cairan infus. Data vital sign didapat dengan mengintegrasi sensor suhu
(MLX90614), sensor detak jantung dan saturasi oksigen (MAX30100), serta sensor berat

Politeknik Negeri Jakarta



eyieyer uabap Niuyaiijod uizi eduey

undede y}njuaq wejep 1ui sijn} eA1ey Yynin|as neje ueibeqas yelueqiadwasw uep ueywnwnbusw buese|iq 'z

eyjeyjer Laba yiuyaiijod 1efem Buek uebunuadayy ueyibniaw yepn uediynbuad °q

‘yejesew njens uenefup} neje }ii) uesjjnuad ‘uesode| uesiinuad ‘Yyejw|i efiey uesiinuad ‘ uenjpuad ‘ueyipipuad uebupuaday }njun efuey uedipnbuad ‘e

e

)

=

N
T (I:E'xrédcell). Data yang didapat dari sensor masuk ke mikrokontroller ESP32 lalu dikirim
:keafirebase untuk ditampilkan pada aplikasi kodular dan google spreadsheet akan
3 mGnyimpan data riwayat kondisi pasien yang didapatkan dari pembacaan pada aplikasi

koyJIar. Diharapkan sistem pemantauan vital sign dan.cairan infus ini dapat diaplikasikan
diiﬂmah sakit sehingga membantu para perawat meningkatkan efektivitas penanganan
pa’ien rawat inap di rumah sakit tersebut dan juga memiliki database riwayat kondisi

x
pagen.
®
Q
1.2_Rumusan Masalah

[ .
% Berdasarkan' latar belakang tersebut, maka didapat suatu rumusan permasalahan

yagu:

o
1. Bagaimana merancang sensor MLX90614 untuk mengukur suhu tubuh pasien?

2. Bagaimana merancang sensor MAX30100 untuk mengukur: detak jantung dan
saturasi oksigen pasien?

3. Bagaimana merancang sensor loadcell untuk mengukur-berat volume air infus?

4. Bagaimana merancang alat integrasi sensor MLX90614,-MAX30100, dan loadcell

pada pemonitor pasien rawat inap berbasis internet of things?

1.3 Tujuan
Tujuan dari pembuatan skripsi ni adalah::

=

Dapat merancang pemonitor pasien rawat inap berbasis internet of things.
Dapat mengintegrasikan data sensor MAX30100; MLX90614, dan loadcell ke
firebase.

N

: Jaquins ue)jngakuaw uep ueywnjueduaw eduey jul sijn} eAie) Yyninjas neje ueibeqas dg;nﬁuaw Buese|iq 'L
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atasan Masalah
alam penyusunan tugas akhir ini, terdapat batasan masalah untuk memfokuskan

I
m
=
)
=
Y

asan. Berikut batasan masalah yang digunakan:

tem ini diperuntukkan untuk memantau kondisispasien rawat inap di Rumah Sakit.

ampel yang digunakan untuk pengujia
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5.§Simpulan

g-'Berdasarkan pengujian alat integrasi_sensor:MLX90614, MAX30100, dan loadcell
pagg pemonitor pasien rawat inap berbasis internet of things, diperoleh kesimpulan:

1 ;Integrasi sensor MLX90614, MAX30100, dan.Loadcell sudah dapat dirancang sesuai
tfl': dengan tujuan yaitu dapat mengukur suhu tubuh, detak jantung, dan saturasi oksigen
E‘untuk alat pemonitor pasien rawat inap.

2 %Rata—rata nilal error % tertinggil terdapat pada sensor MAX30100 dengan nilai
5"14,31%, hal ini dikarenakan desain alat penjepit jari yang kurang baik dan perlu

ditingkatkan lagi desain mekaniknya agar akurasinya lebih baik.

5.2 Saran

|

Untuk kalibrasi sensor suhu lebih baik menggunakan thermometer yang dapat
membaca secara terus-menerus. Hal ini bertujuan agar kalibrasi danpengujian lebih

mudah dan akurat.

2 Pengujian menggunakan sensor-MAX30100 dan MLX90614 perlu memperhatikan
desain peletakkan sensor dengan memperhatikan posisi dan jarak obyek, sehingga
hasil pengukuran detak jantung, saturasi oksigen, dan suhu tubuh akurat.

3 Perancangan layout untuk penempatan sensor harus dirancang secara baik dan benar

agar fungsi dari sensor dan tingkat akurasinya lebih baik lagi sehingga menghindari
terjadinya pembacaan sensor dengan nilai penyimpangan yang cukup besar.
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eyjeyjer Laba yiuyaiijod 1efem Buek uebunuadayy ueyibniaw yepn uediynbuad °q
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LAMPIRAN

:eydid e
od ijiw eydieH S

: LISTING PROGRAM INTEGRASI SENSOR ML X90614, MAX30100, DAN
OADCELL PADA SISTEM IOT BERBASIS.FIREBASE DAN KODULAR
SEBAGAI PEMONITOR PASIEN'RAWAT INAP DI RUMAH SAKIT

ey
H+
0
X
(@)
()
Py
>
<
m
wn
)
'_\

S #include <WiFi.h>

M

tg #define WIFI_SSID "Aulilham"

=-#define WIFI.PASSWORD "datumcipta43"

=
o
§#include <FirebaseESP32.h>

#include <addons/TokenHelper.h>
#include <addons/RTDBHelper.h>
#include <OneSignalArduino.h>

OneSignal Arduino notif;

String
authn="ZjRkMWYyODYtOTYzYy0ONDhkLWE3NzItZmES5N2V1YzBkY2U4";

String appld = "4f70b4de-d7dd-47e6-8a03-4e31540e4515";

#define API_KEY "AlzaSyAJbBQ4eBvQiQbophybNjbOoqg_SjIVPBUA"

#define DATABASE_URL "https://database-monkes-pnj-default-
rtdb.firebaseio.com/"

FirebaseData fbdo;

FirebaseAuth auth;

: Jaquins ue)jngakuaw uep ueywnjueduaw eduey jui sijn} eA1e) Yynin|as neje ueibeqas diynbusw Huese|iq ‘L

FirebaseConfig config;

#include <HX711_ADC.h>

#if defined(ESP8266) || defined(ESP32) || defined(AVR)
#include <EEPROM.h>

#endif
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MeHO

di

‘/lpins:
const int HX711_dout = 2; //mcu > HX711 dout pin
sconst int HX711_sck = 4; //mcu > HX711 sck pin

1

jiw e

*/[HX711 constructor:
HX711_ADC LoadCell(HX711_dout, HX711_sck);
const int calVal_eepromAdress = 0;

*unsigned longt =0;

eyie)er 3B YiuyaM|od )

int kurang = 0, habis = Q;

void setup() {
Serial.begin(57600);
delay(10);

Serial.printin();
Serial.println("Starting...");
notif.begin(authn, appld);

LoadCell.begin();

//LoadCell.setReverseQutput(); //luncomment to turn a negative output value to
positive

float calibrationValue; // calibration.value (see example file “Calibration.ino™)

calibrationValue = 417.23; // uncomment this ifyou'want to set the calibration value

s

the sketch
#if defined(ESP8266) || defined(ESP32)

I/EEPROM.begin(512); // uncomment this if you use ESP8266/ESP32 and want to

fetch the calibration value from eeprom
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endif

-~

to fetch the calibration value from eeprom

improved by adding a few seconds of stabilizing time

49

/EEPROM.get(calVal_eepromAdress, calibrationValue); // uncomment this if you

* unsigned long stabilizingtime = 2000;#/ preciscion right.afterpower-up can be

boolean _tare = true; //set this to false if you don't want tare to be performed

“3 in the next step

;’ LoadCell.start(stabilizingtime, _tare);
& if (LoadCell.getTareTimeoutFlag()) {
§ Serialiprintin("Timeout, check MCU>HX714 wiring and pin designations'");

while (1)

}else {

LoadCell.setCalFactor(calibration\VValue); // set-calibration value (float)

Serial.printin("Startup is complete™);

}

WiFi.begin(WIFI_SSID, WIFI_PASSWORD),
Serial.print(*Pengecekan koneksi internet™);
while (WiFi.status() '= WL_CONNECTED){
Serial.print(".");

delay(300);

}

Serial.printIn();

Serial.print("Connected with IP: );
Serial.printin(WiFi.local IP());

Serial.printin();

Serial.printf("Firebase Client v%s\n\n", FIREBASE_CLIENT_VERSION);
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50

config.api_key = APl_KEY;
config.database_url = DATABASE_URL;

,:? Firebase.begin(DATABASE_URL, API_KEY);
p g

=

@
m
m
x
8]
=
Y
3.

o

void loop() {

b E)

= Static boolean newDataReady.= 0;

= const int serialPrintinterval =0; //increase value to slow down serial print activity

|

1969

<. // check for new.data/start next conversion:
o
A if (LoadCell.update()) newDataReady = true;

ejie

I/ get smoothed value from the dataset:

If (newDataReady) {

It (millis() > t + serialPrintinterval) {

int i = LoadCell.getData();

Serial.print("Infus: ");

Serial.printin(i);

Firebase.setInt(fbdo, "Kamar_1/Parameter_Pasien/Berat Infus", i);

newDataReady = 0;
t = millis();
}

}
int i = LoadCell.getData();

I/ receive command from serial terminal, send‘t"“to initiate tare operation:
If (Serial.available() > 0) {

char inByte = Serial.read();

if (inByte =="t") LoadCell.tareNoDelay();

}

I/ check if last tare operation is complete:
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If (LoadCell.getTareStatus() == true) {
Serial.printin("Tare complete");

m
m
x
0
©
~*
Y
3,
;

-

g If (i <55 &&i>53 && 'kurang) {

otif.send(*"Volume Air Infus 55 mL";*"Persiapan ganti-air infus");

_Kurang = 1;

SELETND UV EM]|
-« X S

if (i <30 && !habis) {

<. hotif.send("Volume Air Infus’ 30 mL", "Ganti Air Infus dengan yang baru");
o :

& habis =1;

-

o}

¥

# PROGRAM ESP 2

#include <SPI.h> /[Library SPI

#include <Wire.h> /ILibrary Wire

#include <Adafruit. GFX.h>  //Library GFX

#include <Adafruit_SSD1306.h> //Library OLED SSD1306

#define SCREEN_WIDTH 128 //Panjang LCD OLED

#define SCREEN_HEIGHT 64 //Tinggi LCD OLED

Adafruit_SSD1306 display(SCREEN.WIDTH, SCREEN._HEIGHT, &Wire),

#include "fuzzy_math.h"

unsigned long interval = 4500;

unsigned long waktuawal = 0;

unsigned long interval2 = 3000;
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: J)aquins ueyingakuaw uep uexwnjuesuaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbusw buesejq *L

:eydid yeH

©)

“unsigned long waktuawal2 = 0;

Aiiw eydid yey

%String result_fuzzy;
tg #include <HTTPClient.h>

E’#include <WiFiClientSecure.h>

=
Y
ﬁ#include <OneSignalArduino.h>
OneSignal Arduino notif;

String

52

nauth =

"ZJRKMWYyODYtOTYzYyO0ONDhKLWESNzItZmESN2VIYzBKY2U4",

String nappld = "4f70b4de-d7dd-47e6-8a03-4e31540e4515";

#include <WiFi.h>
#define WIFI_SSID "Aulilham™

#define WIFI_PASSWORD "“datumcipta43"

e
#include <FirebaseESP32.h>

#include <addons/TokenHelper.h>
#include <addons/RTDBHelper.h>

#define API_KEY "AlzaSyAJbBQ4eBvQtQbophybNjbOog_SjlVPBUA"

#define DATABASE_URL

rtdb.firebaseio.com/"

FirebaseData fbdo;
FirebaseAuth auth;

FirebaseConfig config;

"https://database-monkes-pnj-default-
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53

olatile float suhu = 0, output_kondisi;

olatile int detak_jantung = 0, saturasi

Adafruit_ MLX90614.h

\UC

| POLITEKNIK
gn\w NEGERI
JAKARTA

oid setup() {
erial.begin(115200);
if ("display.begin(SSD1306_SWITCHCAPVCC, 0x3C)) { //Alamat OLED
Serial.printIn(F("SSD1306 allocation failed™));

for (;;);
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pox.begin();
fuzzy begin();
notif.begin(nauth, nappld);

WiFi.begin(WIFI_SSID, WIFI_PASSWORDY):
Serial.print("A. Pengecekan konekst internet");
while (WiFi.status() '=WL CONNECTED).{
Serial.print(".");
delay(300);
¥
Serial.printin();
Serial.print("Connected with IP:*);
Serial.printin(WiFi.locallP());
Serial.printin();

Serial.printf("Firebase Client v%s\n\n*, FIREBASE_CLIENT VERSION);

config.api_key = APl_KEY;
config.database_url = DATABASE_URL;
Firebase.begin(DATABASE _URL, API_KEY);

Serial.print("B. Pengecekan sensor detak jantung dan saturasi oksigen™);
if ("pox.begin()) {

Serial.printin("FAILED");

for (;;)
} else {

Serial.printin("SUCCESS");

}
pox.setOnBeatDetectedCallback(onBeatDetected);
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pox.setIRLedCurrent(MAX30100_LED CURR_24MA);

erial.printin("C. Pengecekan sensor suhu™);
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if (!miIx.begin()) {

Serial.printIn("Error connecti
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Serial.printIin(*" %

tsLastReport = millis();

suhu = mlx.readObjectTempC();
Serial.print("3. Suhu: ");
Serial.print(suhu);
Serial.printin(" C");
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output_kondisi = fuzzy->defuzzify(1);
Serial.print("4. Value Fuzzy = "),

Serial.printin(output_kondisi);

Serial.printin("============= = e N ===

result_fuzzy = fuzzy_calibrate(suhu, detak jantung, saturasi);

i++;
if (i>15){
kirimdata();
i=(0;
}
¥

// oled display
display.clearDisplay();
display.setTextSize(1.2);  //lInstruksi mengatur ukuran karakter

display.setTextColor(WHITE); //Instruksi untuk mengatur warna

display.setCursor(1, 8);  //Karakier dumulai dari kolom 32 baris 1

56

display.print(*PRbpm : *);  //menampilkan Karakter "Detak Jantung to" pada

OLED

display.print(detak_jantung);
display.setTextSize(1.2);  //instruksi.mengatur ukuran karakter

display.setCursor(1, 25); //Karakter dimulai‘dari‘kolom 20 baris 10

display.setTextColor(WHITE); //Instruksi untuk mengatur warna tampilan

display.print("%Sp0O2 : "), /Imenampilkan karakter "Saturasi Oksigen" pada

OLED

display.print(saturasi);
display.setTextSize(1.2); //Instruksi mengatur ukuran karakter

display.setCursor(1, 45);
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5 display.setTextColor(WHITE);
display.print("Temp : "); //menampilkan karakter "Suhu" pada OLED

ju exd

- display.print(suhu);

" display.display();
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pasien™);
brady = 1;
}

//Notif preventif tachycardia
if (detak_jantung > 100 && !tachy) {
notif.send("BPM Tachycardia”, "Mohon perawat segera memeriksa kondisi

pasien™);
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/INotif preventif saturasi kurang
iIf (saturasi > 90 && saturasi < 95 &&'havr) {
notif.send("SpO2 kurang", "“Pastikan saturasi oksigen pasien terpenuhi (bila perlu
pasang selang oksigen)");
bavr = 1;

by
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/INotif preventif saturasi rendah
if (saturasi < 90 && 'kurang) {
notif.send("Spo2 sangat rendah”, “Pastikan-pasien_ dipasangkan intubasi / alat
bantu oksigen");
kurang = 1,
}
}
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void kirimdata() {

Firebase.begin(DATABASE_URL, API_KEY);

Serial.printin("3. Kirim data ke firebase...");
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Firebase.setInt(fbdo, "Kamar_1/Parameter_Pasien/Detak Jantung', detak_jantung);
Firebase.setInt(fbdo, "Kamar_1/Parameter_Pasien/Saturasi Oksigen", saturasi);
Firebase.setInt(fbdo, "Kamar_1/Parameter_Pasien/Sensor Suhu”, suhu);
Firebase.setString(fbdo, "Kamar_1/Parameter_Pasien/fuzzy", result_fuzzy);
Firebase.setString(fbdo, "Kamar_1/Parameter_Pasien/Value Fuzzy",

output_kondisi);

notifsend();
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1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta
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MAX30100 Pulse Oximeter and Heart-Rate Sensor IC
for Wearable Health

eyeyer Labap yiuyalijod uizi edue)

General Description Benefits and Features

The MAXII100 is an imtegrabed pulss oximetry and heart o Complete Pulse Oomebsr and Heart-Rate Sensor
rale monitar sensor solution. I combines bwo LEDs, a Solution Smplifies Design

pl'nlnd:te:lnr._ oplimized oplics, and low-noise analog * Integrated LEDS, Pholo Sensar, and

signall processing bo delect pulss coometry and hear-rage High-Perfremanas Analeg Frant -End

sgnals » Tiny B.8mm x 2.8mm x 1.2mm 14-Pin Optically
The MAXI0100 operates fram 1.8V and 3.3V pawer sup Enhanced System-in-Package

plies and can be powered down rough software with »  Ultra-Low-Powes Operation increases Batbtery Life for
negligible standhy current, permitting the power supply fa Wiarablhe Devices

remain connected at all times. » Programmable Sample Rate and LED Current for
Applications Poumr Savingt

» Ultras-Low Shutdown Current (0.7, bp)

= Advanced Functionality Impeoves Measurement
Performance
* High SNR Pravides Robust Motion Arifact Resil
ience:
* Integrated Ambient Light Cancellation
* High Sample Rate Capability
» [Fast Data Output Capability

= ‘Wearable Devices
& Finess Assistan Devicas
= Medical Manitoring Devioes

Crcering aformation anpears & and of dats shaed

System Block Diagram
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MAX30100 FPulse Oximeter and Heart-Rate Sensor IC
for Wearable Health

exdid yeH
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Absolute Maximum Ratings

D3V fo £22W Continuoues Power Dissipation [Ty, = +70°C)

0.3V 1o 0.3V OESIP (deraie 8 8mW"C above +70°C) .o Ab4mi
DU fo #8500V Opemating Tempemture Rangs. . -40°C fo +B5*C
Eoidering Temperabure jrefiow) ..o +260°C
Eorage Temperature Range ... -30°C 1o +106°C

Continuous Input Curment into Ay Terminal -

Package Thermal Characteristics (Mote 1)

OESIP
Junciion-o-Ambient Thermal Resstance (8,5
Junciion-o-Case Thermal Ress oo {5y}

Mote 1: Package thermal resistances were obtainsd using the meshod described in JEDEC speafication JESNE-T, using a four-layer
board. For detsiled informafion on packages thermal considerations, refer fo wwa. maximimtegrabed. comttyormel ol

Electrical Characteristics
Voo = 1.8V, ViR_LED+ = WR_LED+ = 3.3, Ty = +25°C, mindmax are from Ty, = <20°C fo +85°C, unless ofthersiss noted. | (Hode 2
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.2 Purwer-Supply Volage Yoo Guarantesd by RED ard IR count tnleranos 1.7 148 20 W
o
- LED Supply Vohage
E [F_LED or IA_LED i BYSND) VLED+ Guarantesd by PSRR of LED Driver an 33 50 L)
w Epli and heart rafe modes,
5. P = stsps &0 1200
— Supply Current oo [
- Heart rate only mode, . 1200
g P = 200ys, Blsps
'g Supply Current in Shutdown lerine Ta = +25°C, MODE = CuBil ar 10 i
3 SENS0R CHARACTERISTICS
) ADC Resohsion 14 bits
2 Aied ADC Count Pacgrioty ATE ssiup
o - RED; | RED_PA= b8, LED_PW = i, 2000 26000 20,000 | Couss
3 {cte 2 SPO2 S =007, Ty, = +25°C
c
3 IR ADC Count Propriety ATE s=tup
> P IRy R_Pi o= Oufl6, LEDY P = 000, 23000 26000 20,000 | Couss
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w RED P = IR_PA = 0x0,
5 g. Dark Current Count bEg LED P = 0ad, SPO2_SR = Gl a | Counis
- -
o 3 Mumber of ADC oounts with REDLED o
) finger on sensor under dinect
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MLX90614 family

Datasheet Single and Dual Zone
Infra Red Thermometer in TO-39

Melexis

Features and Benefits

Small size, low cost

Easy to integrate

Factory calibrated in wide temperature
range:

-40°C...+125°C for sensor temperature and
-70°C...+380°C for object temperature.
High accuracy of 0.5*C in a wide
temperature range (0°C...+50°C for both Ta
and Ta)

High {medical} accuracy calibration
Measurement resolution of 0.02°C

Single and dual zone versions

SMBus compatible digital interface
Customizable PWM output for continuous
reading

Available in 3V and 5V versions

Simple adaptation for 8V...16V applications
Sleep mode for reduced power
consumption

Different package options for applications
and measurements versatility

Automaotive grade

Ordering Information

Application Examples

High precision non-contact temperature
measurements

Thermal Comfort sensor for Mobile Air
Conditioning contral system
Temperature sensing element for
residential, commercial and industrial
building air conditioning

Windshield defogging

Automotive blind angle detection
Industrial temperature control of moving
parts

Temperature control in printers and
copiers

Home appliances with temperature control
Healthcare

Livestock monitoring

Movement detection

Multiple zone temperature control = up to
127 sensors can be read via common 2
wires

Thermal relay / alert

Body temperature measuremeant

Part No. Termperature Package - Option Code Standard Packing
Code Code -X XX part form
MLKO0E14 E |-40°C._85°C) 5F (TO-39) (1) 42) (3} -000 -Tu
K [-0"C._125°C)
(1) Supply Violtage Accuracy (2] Number of thermaopiles: {3) Package optiond:
A -5 A — single rone A —Standard package
B -3V B — dual rone B — Reserved
C - Reserved C —gradient compensated® C-35" Fov
O - 3V rmadical accuracy DVE — Resaryed
F—10° FOW
G — Reserved
H— 12" FOY {refractive l&nd)
| - 5% FOV
K- 13"FOV

62
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) MAIN FEATURES
o
A Model HX711-05
T Special feature Integrated 24 bit A/D-
o converter
Measuring range Upto5kg
* Load cell accuracy +0,02% F.S
Items delivered Load cell, amplifier board,

pin header (4 pins)

FURTHER SPECIFICATIONS

With this load cell and amplifier board,

eyjeyer Mabap yiuyaiijod uizi eduey
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you can build your own scale in conjunc- Supply voltage 26~525V

tion with a microcontroller or single- Current consumption <15mA

board computer. Interface Serial; 2-wire
Dimensions PCB 34.2x20x3 mm

The amplifier board contains an HX711 Dimensions load cell 75 x 15 x 14.2 mm

24 bit A/D converter to convert the ana- Cable length 25 cm

logue signal of the load cell into a weight Weight 3358

with high accuracy.

Due to its high popularity, there are FURTHER DETAILS

many application examples online for Article No. SEN-HXT11-05
this converter. EAN 4250236822273
Customs Tariff No. 84239010
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :

a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun

tanpa izin Politeknik Negeri Jakarta
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