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Pengolahan Citra Digital Untuk Analisis Beban Berlebih Pada Kontaktor
Menggunakan Thermal Imager Dengan Metode Fuzzy Di Industri Elevator

ABSTRAK

Industri di dunia sering menggunakan kontaktor pada setiap bagian elektronik di
industri maupun elevator, namun pada kebanyakan industri tidaksmemperhatikan
kontaktor pada keadaan baik atau tidak baik maka tidak dipungkiri.industri,
menganti kontaktor dikarenakan kontaktor tidak berfungsi ataupun sudah tidak
dapat menyalurkan sinyal tegangan. Tugas akhir ini menggunakan sensor thermal
imager-FLUKE PTi120, ZHO3A(debu) serta sensor DHT untuk data logger
keadaan suhu, debu, dan kelembaban pada panel dimana akurasi pembacaan suhu
97,55%, debu 95,76%, dan kelembaban 92,60% dalam pembacaan. Gambar
Thermal dianalisis dengan 4 kategori sesuai standar NETA ATS dan akan di fuzzy
beserta sensor keadaan ruang dari panel kontaktor dengan metode defuzzifikasi
center of area. Pengujian pertama pada kontaktor bernilai 51,3°C (AT 15,3°C)
selama 1 jam dan telah terkena debu suhu kontaktor naik 53,5°C (AT 17,5 °C) lalu
sistem menyarankan Gambar Thermal Repair as time permits dengan fuzzy Repair
as time permits. Pengujian dua elevator 2 bernilai44,8°C (AT 12,8°C), dan elevator
3 bernilai 40,8°C (AT 8,8°C) sistem menyarankan Gambar Thermal Repair as time
permits pada elevator 2 dan Investigation pada elevator 3 dengan fuzzy Repair as

time permits.

Kata Kunci : Industri, elevator, Thermal imager, kontaktor
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Digital Image Processing For Overload Analysis On Contactors Using Thermal
Imager With Fuzzy Method In The Elevator Industri

ABSTRACT

Industry in the world often uses contactors in every electronic part of industry and
Elevators, but most industries do not pay attention to contactors«in good or bad
condition, so it is undeniable that the industri replaces contactors.because the
contactor is notfunctioning or is no longer able to transmit voltage signals. This
final project uses a FLUKE PTil20, ZH03A(dust) thermal imager sensor and.a
DHT sensor for temperature, dust, and humidity data logger on the panel where the
accuracy of temperature readings is 97,55%, dust is 95,76%, and humidity is
92,60% in reading. Thermal images are.analyzed with 4 categories according to
the NETA ATS standard and will be fuzzy along with the state of the room sensor
from the contactor panel using the center of area defuzzification method. The first
teston the contactor is 51.3°C (AT 15.3°C) for1-hour and has been exposed to dust,
the ‘contactor's temperature has risen to 53.5°C (AT 17.5 °C) then the system
suggests Thermal Images Repair as time permits with fuzzy Repair as time permits.
Testing two Elevator 2 has a value of 44.8°C (AT 12.8°C), and Elevator 3 has a
value of 40.8°C (AT 8.8°C) the system suggests Thermal Images monitor fix if there
is time on Elevator 2 and investigate on_Elevator 3 with fuzzy Repair as time

permits.

Key words : Industri, Elevator, Thermal imager, contactor

vi



ii
iii
iv
A
vi
vii

Xiv

DAFTAR ISI

Citra Warna Red Green Blue (RGB).......c.cooovvieiiiieiiiicieecieeeen,

Infrared Thermal IMAZING ..............cccccoveveueecieniiesiieieeeie e

K ONEAKEOT . et e e e e e e e e e e eeaeaas

Cara Kerja dan posisi kontaktorpada-Elevator: .l
Pengolahan Citra Digital .........cccoociieiiieiiiiiiiieeeeeee e

Penelitian Sebelumnya ............c.coocveeiieiiiiiiiiiieieeie s i ke

Batasan Masalah ... oo oo ettt e e ettt aeeaeee et e e e e e e e aneenennnans

Perumusan MESSIRE. W . B0 L. 1 S W A W T LW . ..
R T O S

Latar BelaKang .....c.ooiiiiiiiiiieiiiiiie ik e e anaesnnaanea s e e

2.2.1.

1.1
1.2

1.3.
1.4

1.5

2.2.
2.3.
2.4,
2.5.
2.6.

Luaran
BAB II Tinjauan Pustaka.............ccciiiiiiiniedoned
2.1.

DAFTAR TABEL.
DAFTAR GAMBAR
BAB I PENDAHULUAN

LEMBAR PENGESAHAN SKRIPSL iiiuccuuoneeoiiiiiiineiiiunncenneeeessensaessessaeesees il

HALAMAN PERNYATAAN ORISINALITAS ....ouiinennennrnenseccsnecsanssnccsees i

© Hak Cipta milik Politeknik Negeri Jakarta
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

vil



16
19
20
24
26
28
29
47
47
48
49
49
58
59
59
60
60
61
72
75

21
22
22
22
23
.. 47

Peralatan Pengujian...........cccceviieiiiniieiieeiieie e
Prosedur Pengujian ...........cccceeeiieiiiiniieiieeiiee e
Data Hasil Pengujian..........ccccoecveeviieniieiiieeiieieceeee e
Analisis Data / Evaluasi ........cccccoeeuieniiiiiieniieieciecieccee e

Analisis Data / EValUas ..........ooooiuiiiiiiiiiiieeiiiieeeeeeiie e sesiaeeeeeneies
DK IR e v o= <2 aasa I ..

Deskripst PENGUJIAN .....cccuveiiiieeiiieeiieeeeaeesnnseessnneeesnassnnnesssnneenenens
Peralatan Pengujian..............co..coo. b b
Prosedur PeNGUIIAN o, iooue e cvvsees e idas e sasnnaeannseesnnnassnnnassnnsssnnneennsens
Data Hasil Pengujian.... ..o oo i e e sieesiee s

Cara Kerja AIJ@ERRRR. ... i e,
SPesifikast ALAt .........oeeuiieeidiernneie e iriee e deeaeeeesinae e daaaeeeaesbeeeeeareeens
DiagraiiiSiisiessss=" 4y A &y & N ...

DESKITPST Alat catiiiiin. cvveeeniieeeie s it i eieeeeiee e ieeeeeee e esesasbne

ESP32 DevKit VI ...oooiiiiiiiiiiieceeeeeeeeeee e

Pengujlan Il .........ocooiiiiiiiiiiiie e e

Rancangan Alat.............coovieoiii it R
Realisast Alat......cooeo o il i e b s
Pengujian L 0 e st i enne e b e snna e e

SenSOr DEDU ZHOSBA ...

3.1.1
3.1.2
3.1.3.
3.1.4
4.1.1
4.1.2
4.13
4.1.4
4.1.5
42.1.
422
423
424
425

2.9
2.10.
2.11
3.2.

2.8.
3.1.
4.1

42.

2.7.

BAB IV PEMBAHASAN.......cccecesnueineccnennincnnnees

BAB III Perencanaan dan ReEaliSASI.......cccccveueeeereeeeerereenensessisncestsnseessecssssssssenes

© Hak Cipta milik Politeknik Negeri Jakarta
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

viil



75
76
77
79

X

POLITEKNIK

NEGERI
JAKARTA

KeSIMPULAN.....ooiiiiiieiiecieee e

5.1.
5.2.

Saran
DAFTAR PUSTAKA
DAFTAR RIWAYAT HIDUP

LAMPIRAN

Hak Cipta:
#~\ 5_ 1.Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
AN 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




eyieyer Labap yiuyaMjod wizi eduey

150
-
1]
3
Qa
c
=
T
o
=]
=
o
o
~
3
1]
=
c
<,
=
]
=
=
(1]
T
m
-
=
-
(=}
o
=
=<
o
-
Q
s
o
o
-y
)
-3
=
1]
=
=,
~
=
m
Qa
o
=
e
o
=
o
-
[d
o

N
Ooo
o ]
s 25
5 @
Q@c 5
3%
2 a8
82%
3 a2
c j-¥]
3 c
- =
o £
5 =
ga 7
3 =8
3 5
m =
=
33¢
T e s
= o
-
5532
S8 g
"< B
o 2
o
s @ 7P
Q 5
oo 0
3 =
o Y]
E"‘ =
< -]
w m
o E
e & E
= =
c B
o5
TE3
= <
= o
ot =
€ o 3
= e
o xT
3. °
o
s g
o —
3§
5 &
©
z °
o
~ S
5 T
T B
b1 =
c S
5 &
'
=
=
=
=
=
]
(s
Y]
: =
o
3,
o
c
a
=
w
c
&
o
c
3
o
w
2
(7]
=2

o
o
=~
0
e
-
1]

I
]
~
o
©
~-*
Y]
3.
=
v
o
:l
M
=
EI
=
=
M
Q
M
-
L
el
~
o)
=
-
o

-
2
5
o
3
(=]
3
[
=
(=]
=
—
T
w
(]
o
o
-
o
=
o
-
o9
c
w
o
c
-
<
=2
=~
o9
-
<
oQ
-~
£
=
3
-
o
=
T
o
=
(]
=
n
o
3
-
e
3
=
o
=
o
o9
=
3
[}
=
-~
]
o
c
-
=
o
=1
w
c
3
T
1]
=y

DAFTAR TABEL
Tabel 2.1. Penelitian Oleh Jung-I1 Lee.........ccceeviieiiieiiiiniiiieeeeeeeee e 4
Tabel 2.2 Gunapriya D, Muniraj C, dan Lakshmi K............ccccooeiiiniiiiiiiiee, 5
Tabel 2.3. Penelitian Oleh Purwanto & ATis........ccooeeriiiiiiiieiieniceeeceee e 5
Tabel 2.4. Penelitian Oleh Ahmad Paid,DKK. ..........cooovvvviiiiiiiiiiiiiiiiieeeeeeeee, 6
Tabel 2.5. Standar warna European Broadcasting Union(EBU).......................... 10
Tabel 2.6. spesifikasi Fluke PTi1200 . ....ooouiieiieeee et B e 17
Tabel 2.7. spesifikasi SeNSOr ZHO3A .........cooviioiiieiieeeieeeeeeee e s enbiee s S 19
Tabel 2.9. Tabel spesifikasi ESP32 Devkit Vi1 ..o e 22
Tabel 3.2. Spesifikasi Alat 20 i oottt eee et e eee e sead 27
Tabel 3.3. Tabel Membership function untuk Thermal imager .........5................ 35
Tabel 3.:4. Membership function untuk sensor debul ......ccco..cvveeenviiiiiiiiiitee e, 36
Tabel 3.5. Membership function untuk suhuTuang ..........cccoveeiiereeeiieeiiane e 38
Tabel 3.6. Membership function untuk kelembaban ruang ....................coce........ 40
Tabel 4.1 Daftar peralatan pengujian..................cftoeoodonire e e sbeeaae e 48
Tabel 4.2. Data perbandingan suhu alat 2 dan suhu sensor validasi ..................... 50
Tabel 4.3. Data perbandingan debu alat 2 dan debu sensor validasi.................... 50
Tabel 4.4. Data kelembaban alat 2 dan kelembaban sensor validasi .................... 51
Tabel 4.5. Data alat 2 Pengujian 1e......ooo. it i B s e 52
Tabel 4.6. Tabel informasi Pengujian 1 Thermal Imager Uji 1 ............................ 53
Tabel 4.7, Tabel informasi Uji KEAUA ...cu..... 50 e e steesiieenniasnnesnneesnnesnneasnneeneeens 54
Tabel 4.8. Daftar peralatan pengujian 2 ........... oo i svuien s ciaiiesieasiee st esiee s 60
Tabel 4.9 . Tabel informasi gambar ROI elevator 2 ........ivuueeveiiniiniiinn.n. . e 61
Tabel 4.10 . Tabel informasi gambar ROI elevator 3 ...........c..ccoevvieiieniennnciinns 62
Tabel 4.10. Tabel informasi (uji alat 2) pengujian 2..........ccceeeveeneersonsssussiiie. ie.. 63



eyieyer Labap yiuyaMjod wizi eduey

T
-
(1]
=
Q
c
=,
T
o
=]
=
o
]
~
=
1]
=
c
<,
=
]
=
o
(1]
T
[i:]
-
2.
-
(=}
]
=
=<
]
-
Q
S
3,
o
-y
o
-3
=
1]
=
5,
~
z
D
Q
m
o
e
o
g
o
-
[od
o

N
Opw
o ]
s 25
5 2 @
Q@c 5
35S
=1 =
8353
=
3 =
c j-¥]
3 c
= =
o £
S =
ga 7
3 =8
3 5
m :-
=
33¢
T e s
= Oy
o
5532
S8 g
F
"< B
o 2
o
s @ 7P
Q = 3
o o
3 =
'ﬁ_l" Y]
o o
< -]
w m
o E
e 5 E
= =
c B
o5
5E%
2 o<
= o
ot =
€ o 3
= e
o xT
3. °
o
s g
o —
3 £
5 5
©
z °
=~ 5
5 T
T B
b1 =
e £
= "
'
=
=
=
=
=
]
(s
Y]
: =
o
=,
o
c
a
=
w
c
&
Ind
c
3
o
w
2
(7]
=2

o
o
=~
0
e
-
1]

I
o
~
o
©
-+
Y]
3.
=
v
o
=I
M
=
EI
=
=
M
Q
M
-
L
el
~
o)
=
-
o

-
2
)
o
3
(=]
3
[
=
(=]
=
—
T
w
(]
o
o
-
o
=
o
-
o9
c
w
o
c
-
<
=2
=~
o9
-
~<
oQ
-~
=
T
3
-
o
=
T
o
=
(]
=
n
o
3
-
e
3
=~
o
=
o
o9
=
=i
[}
=
-~
]
o
c
-
=
o
=1
w
c
3
T
1]
=y

DAFTAR GAMBAR
Gambar 2.1. (A) Machine Room dan (B) Machine Roomless ..............c..eceeuuee. 7
Gambar 2.2. Kontrol panel (A) Machine room dan (B) Machine roomless ..... 8
Gambar 2.3. Spectrum Electromagnetic.........ccceeeeeccunrecsscsanrecsssnnnccsssnssscssssssseces 8
Gambar 2.4. Spectrum RGB..........uueiiimiiiiiismssnnceeisisnnseecsssssssesssssssssssssssssssssssssses 9
Gambar 2.5 (A) Segitiga Maxwell dan (B) Model warna RGB...............ccceuueee. 9
Gambar 2.6 (A) Thermal Imaging dan (B) Non Thermal Imaging................. 11
Gambar 2.7 (A) struktur luar dan (B) struktur dalam ............eeeieeeciicccrsasinees 12
Gambar 2.8. Sistem Logika FUZZY ...........cccovnueiiinnniiisiecistieniinnecnsecnseccssecsenns 14
Gambar 2.9. Fuzzy toolbox pada MATLAB Mamdani ......cce....conueeecseneccsneccsnnns 15
Gambar 2.10. Thermographic Survey NETA ATS 2019 ......cceuceervenneccsunennncene 15
Gambar 2.11. Air Quality IndeX (AQI)..cctteeeeeeccessiossnerccssiusssnseessnssessssssssnsscsanse 15
Gambar 2.12. Layout Fluke PTil20 ...cccccccuuennncnn...nonsivaneennee oo ... 16
Gambar 2.13. Sensor ZHO3A ........ccoocieiiinnnncenncenecsssassiinmneeeaeessstsssnsssssssasessesss 19
Gambar 2.14. DHT22......ucooiiiiiiiiiiiniiiiniissniisnnissniisiiissnsesasssssssssasssssssassssnsessscess 20
Gambar 2.15. ESP32 DevKit V1.......cccccviniisciitinnssiecsnecineccsecsenisesanssssssnsesnecens 21
Gambar 3.1. Diagram penelitian .....ccc... it i isssiissssnessnnsssnssessnnsssncceens 22
Gambar 3.2. Flowchart sistem kerja aplikasi...............ccoccineniisicnicsinnicscnecennes 24
Gambar 3.3. Flowchart sistem kerja Alat 1 & 2 ...c.cccccciiniencissncnsncssnccsnneeneesss 25
Gambar 3.4. PTil20 Thermal IMAGEY ........ccueeeesverecssaresssnrresssnossssnossssscsssissanss 26
Gambar 3.5 Desain.Box dan komponen Alat 2 ccciiiiiiiiiiinneecsssnmssssiionnnee 26
Gambar 3.6. Block diagram SiStem .......c..cceeeveecicurecssnrccsssnrcscsrcssnsnessssncssssscsanse 28
Gambar 3.7. FIuke PTI120 ....uecoeeineensnensnnnsneecsnensnecsnecssnecssnsssassssessssnessssssaenss 29
Gambar 3.8. Gambar Schematic sistem alat 2 .............couueeevueeessneecssnencssnencsnnne 29
Gambar 3.9. (A) Perancangan dan (B) Realisasi alat 2........cccccvevrevicnnrcccccnnnes 29
Gambar 3.10. (A) Realisasi Alat 2 dan (B) Alat 1 ........ccccovvvvvnnnenricccssssscnnencens 30

X1



eyieyer Labap yiuyaMjod wizi eduey

T
-
(1]
=
Q
c
=,
T
o
=]
=
o
]
~
=
1]
=
c
<,
=
]
=
o
(1]
T
[i:]
-
2.
-
(=}
]
=
=<
]
-
Q
S
3,
o
-y
o
-3
=
1]
=
5,
~
z
D
Q
m
o
e
o
g
o
-
[od
o

N
Opw
o ]
s 25
5 2 @
Q@c 5
35S
=1 =
8353
=
3 =
c j-¥]
3 c
= =
o £
S =
ga 7
3 =8
3 5
m :-
=
33¢
T e s
= Oy
o
5532
S8 g
F
"< B
o 2
o
s @ 7P
Q = 3
o o
3 =
'ﬁ_l" Y]
o o
< -]
w m
o E
e 5 E
= =
c B
o5
5E%
2 o<
= o
ot =
€ o 3
= e
o xT
3. °
o
s g
o —
3 £
5 5
©
z °
=~ 5
5 T
T B
b1 =
e £
= "
'
=
=
=
=
=
]
(s
Y]
: =
o
=,
o
c
a
=
w
c
&
Ind
c
3
o
w
2
(7]
=2

o
o
=~
0
e
-
1]

I
o
~
o
©
-+
Y]
3.
=
v
o
=I
M
=
EI
=
=
M
Q
M
-
L
el
~
o)
=
-
o

-
2
)
o
3
(=]
3
[
=
(=]
=
—
T
w
(]
o
o
-
o
=
o
-
o9
c
w
o
c
-
<
=2
=~
o9
-
~<
oQ
-~
=
T
3
-
o
=
T
o
=
(]
=
n
o
3
-
e
3
=~
o
=
o
o9
=
=i
[}
=
-~
]
o
c
-
=
o
=1
w
c
3
T
1]
=y

Gambar 3.11 Blok diagram sistem pada Software............ceeceercscercscvercssneresenns 31
Gambar 3.12 Setting kamera thermal iMAZer ...........eueeeeeeeresenvrcsenvrossnrosssenosnns 31
Gambar 3.13 (A) Jarak alat pengambilan gambar dan (B) Pengaplikasian. 32

Gambar 3.14. Cara pengambilan gambar point kontak (A) dan coil (B)...... 32

Gambar 3.15 Gambar mengubah gambar thermal ke PNG/JPG................... 33
Gambar 3.16. DeSain FUZZP . ciiieecccsericcssssnricsssssnssecssssssecssssnsisnsestinsessssssssssssssss 34
Gambar 3.17 Membership function Thermal Imager .........ccceeeeerercrasisecsisncsnnes 34
Gambar 3.18. Membership function DeDU.........c....cuueeeeuneeecineeisseecssnneessneecssios 36
Gambar 3.19. Point kontak rusak pada KontaKtor ..........cc...ccoiueeiivennnnncccccnnnes 37
Gambar 3.20. Membership function untuk Suhu Ruang .........cccc.covvnieeneecnns 38
Gambar 3.21. Gambar koil kontaktor meleleh akibat panas berlebih.......... 39
Gambar 3.22. Membership function untuk kelembaban ..........ccc.....ccevvueene.. 40
Gambar 3.23. Output membership function Thermal imager...........cccccsuu..e..... 41
Gambar 3.24. Output membership fUnCHON iiiiiiiiinneeneeneesissesnossssnossnescsane 42
Gambar 3.25. Kode fuzzy di MATLAB........cccccccoevesssunesssanssssassssnassssnnssssncsosaass 43
Gambar 3.26. Interface halaman utama pada MATLAB.........c....cceecvernereenee. 43
Gambar 3.27. Colorbar untuk proses penyamaan SURU .....ccccceeeerescneessncccnnee 44
Gambar 3.28. Interface sub menu 7hermal imager.pada MATLASB .............. 44
Gambar 3.29. Pop up interface tombol color bar ........cccccceeeereiceicsinicsnnccenins 45
Gambar 3.30. Gambar ROI dan data Suhu .......eeceeennecnennseensecsseecsacssncses 45

Gambar 4.1. (A) Pengambilan data pengujian dan (B) Validasisensor ........ 49

Gambar 4.2. Grafik uji 1 (A) Suhu, (B) Kelembaban, dan (C) debu.............. 52
Gambar 4.3. Pengujian 1 Thermal Imager Uji 1 .........ucuueeeuevveensuecseecsnensnnnnne 53
Gambar 4.4.Pengujian 1 Thermal Imager Uji 2 ........uueeueeeuerseensuecseecsaensanenne 54
Gambar 4.5. Pengujian 1 himpunan fuzzy Thermal..............eecoeeeeesnerescueresnnns 55
Gambar 4.6. Pengujian 1 himpunan fuzzy debu ........ciccevveeeiccsivnnricsssnnreccssnnnes 55

xii



eyieyer Labap yiuyaMjod wizi eduey

23
-
)
5
Q
c
=,
o
o
=
=
o
[
=~
3
1]
=
c
.
=
Q
=
e
(1]
o
®
=
-
=]
Q
o
5
=
-
=
Q
s
o
o
-y
o
e
=
(1]
=
2,
D
=
D
Q
(1)
=
e
o
.
o
-
[d
o

b
Opw
o ]
s 25
5 2 @
Q@c 5
3%
L E
82%
3 ol
c j-¥]
3 c
= =
o e
= | =
ga 7
3 =8
= El
m =
=
33¢
- E}
= T
5
5532
S8 g
"< B
o 2
T
s @
Qe = 3
o o
S =
'ﬁ_l" Y]
o o
< -]
w m
(1] -
e X E
= =
c 4
= =1
> ox
2 o<
- 5
= =
€ o 3
= = =
o xT
3. °
o
s g
o —
3§
5 &
o
z °
=~ 5
5 T
o ®
b1 =
c =
S &
'
=
=
=
=
=
]
(s
Y]
: =
[
=,
o
c
a
=
w
c
&
Ind
c
3
o
w
2
(7]
=2

o
o
=~
0
e
-
1]

I
]
~
o
©
-+
Y]
3.
=
v
o
:I
M
=
EI
=
=
M
Q
M
-
L
el
~
o)
=
-
o

—
2
5
o
3
(=}
2
[}
3
(=]
c
=,
T
n
[}
o
o
Q
o
=
o
~
o
c
w
o
c
-
£
=3
=~
o
-
<
o
-
£
=
3.
-~
o
3
T
o
=)
[}
3
n
o
3
-~
c
3
=
]
3
=3
o
3
3
]
3
=
]
o
c
(=
=~
o
=
")
£
3
T
o
-

Gambar 4.7. Pengujian 1 himpunan fuzzy suhu ruang ..........ceeeneeneenennee. 56
Gambar 4.8. Pengujian 1 himpunan fuzzy kelembaban............ccueeeueeenennnne 56
Gambar 4.9. Grafik komposisi pengujian 1 ..........ccoeievvrcncnencsssercssnncssnnncsnne 57
Gambar 4.10. Simulasi pengujian 1 fuzzy MATLAB toolboX.........cueeeueeennee 58
Gambar 4.11. Pengujian 2 Thermal Imager eleyator 2.............cueeeeeeernernnnee 61
Gambar 4.12. Pengujian 2 Thermal Imager Uji 2 .........cccccussoneesisnressescsssescsnne 62
Gambar 4.13. Grafik uji 2 (A) Suhu, (B) Kelembaban, dan (C) debu............ 63
Gambar 4.14.Pengujian 2 elevator 2 himpunan fuzzy Thermal................cciss. 64
Gambar4.15. Pengujian 2 elevator 2 himpunan fuzzy debu ........cocueeeevueienns 65
Gambar 4.16. Pengujian 2 elevator 2 himpunan fuzzy suhu ruang ................ 65
Gambar 4.17. Pengujian 2 elevator 2 himpunan fuzzy kelembaban............... 65
Gambar 4.18. Output fuzzy pengujian 2 elevator 2 ..........icceeeeecsssnncsssssssncscsanns 66
Gambar 4.19. Simulasi pengujian 2 elevator 2 fuzzy MATLAB toolbox......... 67
Gambar 4.20. Pengujian 2 elevator 3 himpunan fuzzy Thermal...................... 68
Gambar 4.21. Pengujian 2 elevator 3 himpunan fuzzy debu ........ccoeeeeevunneee.. 68
Gambar 4.22. Pengujian 2 elevator 3 himpunan fuzzy suhu ruang ................ 68
Gambar 4.23. Pengujian 2 elevator 3 himpunan fuzzy kelembaban............... 69
Gambar 4.24. Output fuzzy pengujian 2 elevator 3 ......ccceeveesssssessssissneennne. 70
Gambar 4.25. Simulasi pengujian 2 elevator 3 fuzzy MATLAB toolbox......... 71
Gambar 4.26. (A) Kontak point hitam dan (B) kode error elevator .............. 72

Xiii



L-1
L-2
L-3

Xiv

DAFTAR LAMPIRAN

POLITEKNIK
NEGERI
JAKARTA

Lampiran 1. Rule Fuzzy
Lampiran 2. ANSI NETA 2019
Lampiran 3. Program Matlab dan Alat 2

Hak Cipta:
72 .\, 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




eyieyer Labap yiuyayjod wizi edue)

o
o
(1]
=]
(=]
c
=
L)
o
=
aih
o
o
~
3
[1°]
-
c
g,
=
o
=3
=
(1]
]
(1]
=
=
=
(=]
o
=
~
o
=
(=]
=
&,
o
L
-l
o
=
(1]
=
=
-~
=
1]
(=]
(1]
"
—
o
=
o
=
P
o

i
Qoo
o )
s ® 5
> @
Qe s
35S
=5 =
83g
=
=] =
&« Q
3 c
x= 3=
o c
= | E
g6 7
S8
3 =
2 5
338
T e s
- ©
- A
552
PR
"< B
m =2
o
o @ P
Q= 3
o [}
3 =
El'_ o
8 32
c o
wn 1]
m =
e & E
£ =
c 4
- =
o3
2 <
- o
-~ -
€ o 3
==
s B
3, o
a
s Z
o —
s &
g F
o
g @
= 5
8 T
T B
- =
e £
= wn
1)
-
=
=
=
-~
:1}
-
o
-
=
3.
(7
=t
o
=
w
=
QO
Lad
=
3
o
w
B
)
=

o
o
=~
8
T
-
o

o
(1]

~
D
©

=
o

3
*l
v
=l
=
(1]

—
EI
~
=
1]
Qo

(1]

-
b~
o

-~
Q

=

-+
o

-
S
)
o
=)

{[=]
3
m
=

Q
[ =
o

T
1]
m
o
-

ol
o
=
o
-
o9
=
wn
o
=
-
c
=
~
o
=

=
o
-
=
n
Z
-
o9
-

T
o
3
m
=
n
o
=
-+
=
3
=
o
= |
o
o
=
3
m
=

-~
m
o
c
-
~
o
=
wn
c
3
T
m
=

BAB I
PENDAHULUAN

1.1. Latar Belakang

Industri di dunia mulai berkembang dalam bidang otomatisasi, di mana sistem
dari kelistrikan banyak menggunakan+ Kkontaktor sebagai saklar dalam
menjalankan sistemnya. Banyaktipe-tipe dari sakelar dalam:dunia industri, yaitu
limit switch, toggle switch, push button, MCB, relay, kontaktor; dan lain lainya.
Kontaktor adalah sebuah benda yang berfungsi memutus atau menyambung aliran
listrik dengan'elektromagnetikedan dapat mengirimkan sinyal kepada kompenen
lain untuk diolah Kembali.

Kontaktor sering digunakan pada setiap bagian elektronik di industri maupun
elevator, namun pada kebanyakan industri tidak memperhatikan kontaktor pada
keadaan baik atau tidak baik maka tidak dipungkiri industri menganti kontaktor
dikarenakan kontaktor tidak berfungsi-ataupun sudah tidak dapat menyalurkan
sinyal tegangan.

Elevator adalah alat transportasi yang sangat dibutuhkan di perkotaan dan
Gedung-gedung bertingkat. Namun untuk mengetahui sistem dalam kontaktor
tersebut perusahaan hanya melihat dari seg1 /ifetime produk yang tercantum dalam
spesifikasi produknya tanpa memperhatikan keadaan ruang panel kontaktor
tersebut. Banyak sekali kontaktoryang rusak dikarenakan lingkungan sekitar yang
membuat . kontaktor tidak maksimal dalam menjalankan tugasnya, yang
menyebabkan sistem tidak berjalan sesuai.

Elevator yang berada di area JABODETABEK dan Karawang mengalami
kerugian yang sangat besar diakibatkan kontaktor yang macet dan mengakibatkan
kerusakan pada sistem. Aufomatic Rescue Device (ARD) dan Inverter~Motor,
dikarenakan sistem kontaktor ARD aktif yang seharusnya tidak aktif ketika listrik
dari gedung (PLN) sudah kembali masuk setelah Blackout.

PT ABC Elevator dalam 2 tahun mengalami masalah terhadap kontaktor di
tahun 2021 terdapat 169 laporan tentang kerusakan kontaktor dimana diantaranya
121 diperbaiki atau dibersihkan dan 48 lagi diganti dengan yang baru. Dan yang
terakhir pada tahun 2022 terdapat 206 laporan dimana 184 diperbaiki dan 22

laporan pergantian kontaktor. Kerusakan disebabkan sistem pemutus tegangan

1
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coil kontaktor secara cepat menyebabkan tidak menyalurkan sinyal tegangan dan
faktor lingkungan yang dapat menyebabkan kerusakan, dimana membuat
kerugian untuk nama brand dan juga untuk user yang membuat seseorang terjebak
di dalam elevator-.

Oleh sebab itu proyek akhir dengan judul “Pengolahan Citra Digital untuk
Analisis Beban berlebih pada Kontaktor menggunakan.Zhermal Imager dengan
metode Fuzzy di Industri Elevator” ini dibuat dengan tujuan‘untuk mengatasi
pendeteksian dini pada bagian kontaktor untuk digunakan pada. sistem yang
sedang berjalan, dengan menggunakan pengolahan citra digital dan sistem fuzzy

dapat memberikan peringatan dini sebelum terjadi kerusakan yang akan terjadi.

1.2. Perumusan Masalah
Berdasarkan paparan latar tersebut, maka‘didapatkan suatu permasalahan yaitu:
a.  Bagaimana membuat pengolahan citra digital dalam analisis kontaktor pada
beban berlebih menggunakan 7/ermal Imager dengan metode fuzzy?
b. Bagaimana kontaktor bisa rusak sebelum.masa /ifetime nya?
c.. Apakah metode fuzzy dapat diterapkan untuk pendeteksian suhu pada

kontaktor?

1.3. Tujuan
Adapun tujuan dari tugas akhir in1 adalah:
a. Membuat sistem analisis suhuyang dapat mendeteksi dini pada kontaktor
yang sudah tidak dapat menyalurkan sinyal tegangan pada kontak point.
b. Membandingkan suhu kontaktor pada standarisasi NETA ATS-2019.

c. Menguji metode Fuzzy pada sistem pendeteksian suhu kontaktor.

1.4. Batasan Masalah
Batasan masalah pada tugas-akhir ini adalah sebagai berikut:
a. Object yang di deteksi berupa kontaktor yang sudah di ambil gambarnya
sebelumnya.
b. Output hasil keluaran dari pengolahan citra berupa dokumen analisis
kerusakan.
c. Kontaktor diidentifikasi dengan memotong(ROI) gambar Thermal pada

kontak point atau suhu pada coil.



d. Modul deteksi kondisi ruangan di tempatkan dalam panel kontaktor.

e. Gambar kontaktor yang dapat diproses harus dalam bentuk PNG/JPG.

1.5. Luaran

Luaran yang diharapkan dari tugas akhir ini, yaitu:

L
v
-~
o
=
by

a. Laporan tugas akhir dan artikel jurnal ilmiah sebagai bahan referensi untuk

pengembangan di Polite s

al ilmiah menginfo ikan_ data tingkat

b. Laporan tugas akhir .da
kerusakaan yangbervariasi dari kontaktor untuk mempermuda

si pergantian part serta sebagai referensi .
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BAB V
PENUTUP

5.1.Kesimpulan

Dari pengambilan data dan perancangan alat yang digunakan dapat

disimpulkan bahwa:

a.

b.

Suhu AT 12,8°C pada kabel diakibatkan permukaan.dari kontak point
kontaktor yang panas.dan-dapat membuat kontak point kontaktor hitam dan
tidak dapat menyalurkan tegangan secara baik seperti gambar 4.26, sistem
kontaktor elevator tidak selalu aktif namun akan aktif jika berjalan lalu akan
memunculkan error dengan elevator tidak berjalan.

NETA ATS sebagai acuan dari pengambilan keputusan untuk memperbaiki
kontaktor dimana selisih dari suhu-akan dimasukan pada 4 kategori yang
berbeda, dimana pada.pengujian lapangan lift 2 lebih menyimpang
dibandingkan lift 3 dan setelah. dibuka kontaktor menghitam pada kontak
point dengan nilai “Repair as time permits’.

Pengujian pada fuzzy sama dengan nilai yang diprogram pada matlab dengan
nilai yang mendekati sama. Fuzzy pada pada pengujian-elevator 2 (0,625)
adalah level 2 dan elevator 3(0,433) level 3 dimana level 2 kontaktor panas
pada point kontak yang menyebabkan tidak menyalurkan tegangan, dan
elevator 3 terdapat panas pada-area kontaktor'yang menyebabkan sistem fizzy
untuk melakukan perbaikan pada suhu ruang agar panas kontaktor terbuang
dengan dingin suhu ruang.

Pengujian Sensor pada alat debu mendapatkan akurasi sebesar 95,76% untuk
mendeteksi debu yang dapat menyebabkan kontak point kontaktor dapat
menghitam karena.kandungan debu yang terbakar pada saat debu menempel
pada kontak point.

Pengujian 1 dimana sebelum debu di taburkan suhu pada kontaktor AT 15,3
°C dan setelah terkena debu naik AT 17,5 °C naik 2 derajat yang dapat

menyebabkan masa /ifetime kontaktor tidak sesuai dengan manual datasheet.
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5.2.Saran
a. Pengujian 2 pada elevator 3 suhu pada panel yang panas mengakibatkan foto
dari kontaktor yang banyak suhu noise (hawa panas benda) yang
mengakibatkan ROI sulit dilakukan, perbaiki suhu ruang panel sebelum
melakukan foto thermal atau filter dengan span manual pada settingan alat 1.
ser ((1S2) belum bisa terbaca
. \ adi PNG/JPG.

as dan

langsung oleh sistem MA

c. Data proses diol :
kecepatan pembuatan laporan.
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LAMPIRAN
Lampiran 1. Rule Fuzzy
No | Thermal | Debu | Suhu | Kelembaban Out
1 Tl DB1 | SU2 KB3 Investigation
2 T1 DB1 | SU2 KB2 Investigation
3 T1 DB1 | SU2 KB3 Investigation
4 Tl DB1 | SU2 KB4 Investigation
5 Tl DB1 4 SU3 KB2 Repair as time permits
6 Tl DB1 | SU3 KB3 Repair as time permits
7 T1 DBI1 | SU3 KB4 Repair as time permits
g DB2 | SU2 KB2 Monitor until corrective
T1 measures can be.accomplished
9 Tl DB2 | SU2 KB3 Repair as time permits
10 T1 DB2 | SU2 KB4 Repair as time permits
11 Tl DB2 | SU3 KB2 Repair Immediately
T SU3 Monitor until corrective
T1 DB2 KB3 measures can be accomplished
Monitor until corrective
13 T1 DB2 | SU3 KB4 measures can be accomplished
14 DB3 | SUZ KB Monitor until corrective
T1 measures can be accomplished
15 Tl DB3 | SU2 KB3 Repair as time permits
16 Tl DB3 | SU2 KB4 Repair as time permits
17 Tl DB3 | SU3 KB2 Repair Immediately
18 S Monitor until corrective
T1 DB3 KB3 measures-can'be accomplished
Monitor until corrective
1 T1 DB3 | SU3 KB4 measures can be accomplished
20 T2 DB1 | SU2 KB2 Repair as time permits
21 T2 DB1 | SU2 KB3 Investigation
22 T2 DBI1 | SU2 KB4 Investigation
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Monitor until corrective

23 T2 DB1 | SU3 KB2
measures can be accomplished
24 T2 DB1 | SU3 KB3 Repair as time permits
25 T2 DB1 | SU3 KB4 Repair as time permits
Monitor until corrective
26 T2 DB2 | SU2 KB2
measures can be accomplished
27 T2 DB2 | SU2 KB3 Repair as time permits
28 T2 DB2 |.SU2 KB4 Repair as time permits
29 T2 DB2| SU3 KB2 Repair Immediately
30 T2 DB2 | SU3 KB3 Repair as time permits
31 T2 DB2 | SU3 KB4 Repair as time permits
Monitor until corrective
32 T2 DB3 | SU2 KB2
measures can be accomplished
33 T2 DB3 | SU2 KB3 Repair as time permits
34 T2 DB3 | SU2 KB4 Repair as time permits
35 T2 DB3 | SU3 KB2 Repairdmmediately
Monitor until corrective
36 SuU3
T2 DB3 KB3 measures can.be accomplished
37 Monitor until corrective
T2 DB3 | SU3 KB4 measures can be accomplished
Monitor until corrective
38 13 DBI | SU2 KB2
measures can be accomplished
39 T3 DB1 | SU2 KB3 Repair as time permits
40 T3 DB1 | SU2 KB4 Repair as time permits
41 T3 DB1 | SU3 KB2 Repair Immediately
42 T3 DBl | SU3 KB3 Repair as time permits
43 T3 DB1 | SU3 KB4 Repair as time permits
44 T3 DB2 | SU2 KB2 Repair Immediately
Monitor until corrective
45 SU2
T3 DB2 KB3 measures can be accomplished
46 Monitor until corrective
T3 DB2 | SU2 KB4 measures can be accomplished
47 T3 DB2 | SU3 KB2 Repair Immediately
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48 T3 DB2 | SU3 KB3 Repair Immediately
49 T3 DB2 | SU3 KB4 Repair Immediately
50 T3 DB3 | SU2 KB2 Repair Immediately
Monitor until corrective
51 SU2
T3 DB3 KB3 measures can be accomplished
5 Monitoruntil corrective
T3 DB3 | SU2 KB4 measures can.beaccomplished
53 T3 DB3 | SU3 KB2 Repair Immediately
54 T3 DB3| SU3 KB3 Repair Immediately
55 T3 DB3 | SU3 KB4 Repair Immediately
Monitor until corrective
56 T4 DB1 | SU2 KB2
measures can be accomplished
57 T4 DB1 | SU2 KB3 Repair as time permits
38 T4 DB1 | SU2 KB4 Repair as time permits
59 T4 DBI1 | SU3 KB2 Repair Immediately
Monitoruntil corrective
60 SU3
T4 DBI1 KB3 measures can be accomplished
61 Monitor until corrective
T4 DBI1 | SU3 KB4 measures can be accomplished
62 T4 DB2 | SU2 KB2 Repair immediately
Monitor until corrective
63 SU2
T4 DB2 KB3 measures can be accomplished
64 Monitor until corrective
T4 DB2 | SU2 KB4 measures can be accomplished
65 T4 DB2 | SU3 KB2 Repair Immediately
66 T4 DB2 | SU3 KB3 Repair Immediately
67 T4 DB2 | SU3 KB4 RepairImmediately
68 T4 DB3 | SU2 KB2 Repair Immediately
Monitor until corrective
69 SU2
T4 DB3 KB3 measures can be accomplished
70 Monitor until corrective
T4 DB3 | SU2 KB4 measures can be accomplished
71 T4 DB3 | SU3 KB2 Repair Immediately
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TABLE 100.18

Thermographic Survey
Suggested Actions Based on Temperature Rise

Temperature Difference (AT) Temperature Difference (AT)
Based on Compansons Between Based Upon Comparisons Between .
Similer Components Under Similar Component and Ambient Air e g
Loading Temperatures
. : o Poszible deficiency; warrants
1°C-3°C *C-1rC ivestigation
g G Indicates probeble deficiency; repair
4C-13°C 11°-20° C a5 time permits
o Monitor umtil comrective measures can |
""" 7-40°C be accomplizhad
=15 C =407 C Major discrepancy; repair immediately
Notes:

(]

Temperatre specifications vary depending on the exact type of equipment. Even in the same class of

equipment (1., cables) there are various temperature ratings. Heating is generally related to the square of the
current; therefore, the load current will have a major impact on AT. In the absence of consensus standards for
AT, the values m this table will provide reasonable guidelnes.

An alternative method of evaluation is the standards-based temperature rating system as discussed m Section
8.9.2, Conducting an IR Thermographic Inspkction, Electrical Power Systems Maintenance and Testing by Paul

(ill, PE, 2008.

It 15 a necessary and valid requirement that the person performing the electrical inspection be thoroughly
trained and experienced concerning the apparatus and svstems being evaluated as well as Imowledgeable of

thermographic methodology.




Lampiran 2 Program Matlab dan Alat

Program Matlab

% Callbacks that handle component events
methods (Access = private)
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% Code that executes after component creation

function startupFcn(app)
d = uiprogressdlg(app:UlFigure,'Title', Mohon

Tunggu','Message','Sedang menyiapkan Aplikasi');

pause(1)
app.UIFigure.WindowState = 'maximized';
global alat2pdf;
alat2pdf=0;
fullpathname = streat("DAPNJ kuliah\Semester.3\1y TA\TRI.png');
imshow(imread(fullpathname),'Parent',app.Gambarlnput);
%Tampilan 2
fullpathname = streat("D:\PNJ kuliah\Semester/3\1. TA\TP2.png");
imshow(imread(fullpathname);'Parent',app.ColorBar);
%Tampilan 3
fullpathname = streat('D:\PNJ kuliah\Semester 351 TANTP3.png');
imshow(imread(fullpathname),'Parent',app. GambarROI);
%Tampilan 4
fullpathname = streat("D:\PNJ kuliah\Semestew3\1. TA\TP4.png");
imshow(imread(fullpathname),'Parent',app.ObjectROI);
d.Value = .75;
d.Message = 'Menyiapkan GUL.\&';
pause(4)
app.HisROL Visible='off";
app.ObjectROIL Visible='off";
app.HisAlat2.Visible='off’;
% Button disabel display
app:ColorBarBT.Visible='off'; #:% ColorBarButton
app.GambarROIBT.Visible='off"; % GambarROI Button
app.TempPointBT.Visible="off'; % TempPoint Button
app.TempPointLabel. Visible='off'; % TempPointLabel
app.OutLabelFuzzy. Visible='off'; % Label Thermal
app.Outlevel. Visible="0ff"; % luabel.Ruang
app.ProsesFuzzy.Visible='off'; % ProsesFuzzy Button
app.LaporanPDF.Visible='off'; % LaporanPDF Button
app.RebootButton.Visible='off'; % Helph Button
app.FuzzyAlat2Label.Visible='"OFF';
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d.Value = 1;
d.Message = 'Selesai';
pause(4)

close(d);
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global pathname;

pathname=0;

app.UIFigure.Visible='on';
end

% Button pushed function: RebootButton

function RebootButtonPushed(app, ¢

app.UlFigure.Visible='off";
foto dan lain

TA2();
close(app.UIFigure);
delete(app);

end

on pushed function: InputGambar
a a

POLITEKNIK

NEGERI
JAKARTA

1le terlebih dahulu','Batalkan

end

alat2pdf=0;

app.InputAlat2BT.Visible='on'; % InputAlat2 Button
app.ColorBarBT.Visible='on'; % ColorBarBT

% gambar RGB

filenamel = replace(filename,"IR","VL");
fullpathname1 = strcat(pathname,filenamel);
gambarl = imread(fullpathnamel);

%
fullpathname = strcat(pathname,filename);
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gambar = imread(fullpathname);

foldernew = pathname;
app.AlamatGambar.Value = fullpathname;
imshow(gambar, Parent',app.GambarInput);
imshow(gambar, Parent',app.GambarInput2);
imshow(gambar,'parent',app.ObjectROI);
imwrite(gambar,append(folder,'\1.png"));
app.UIFigure.Visible='on';
uialert(app.UIFigure, File sudah diproses','Gambat terbaea',"[con",'success');
global settingan;

settingan{1,1}='pathname’;

settingan{ 1,2} =pathname;

end

% Butten pushed function: InputAlat2BT

function InputAlat2BTButtonPushed(app, event)

global folder foldernew;

global pathtxt;

global txtSuDe; % tabel dari alat 2

global alat2pdf;

global settingan;

folder2=append(foldernew,"\*.txt");

[filetxt, pathtxt] = uigetfile(folder2,"Buka [ogging Suhu dan Debu");
if pathtxt==0

uialett(app.UIFigure,'Pilih File terlebih dahulu','Batalkan
notifikasi!!','Icon','warning");

app.UlFigure.Visible = 'on’;

return

end

d = uiprogressdlg(app.UlFigure,"litle’,'Mohon Tunggu',...
'Messagel,'Sedang Membacadataxdaristext(SD card)');
pause(.5);

settingan {2,1}="pathtxt';

settingan {2,2} =pathtxt;

app.UIFigure.Visible = 'on';

app.HisAlat2.Visible='on';
app.ColorBarBT.Visible='on"; % ColorBarBT

namatxt = strcat(pathtxt,filetxt);

txtSuDe = readmatrix(namatxt);
xlswrite(append(folder,"\suhu.xls'), txtSuDe);
app.HisAlat2.Visible='on'; % HisAlat2
app.AlamatAlat2File.Value = string(namatxt); % AlamatAlat2File
hari=txtSuDe(:,1);

bulan=txtSuDe(:,2);

tahun=txtSuDe(:,3);

jam=txtSuDe(:,4);

menit=txtSuDe(:,5);
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%detik=txtSuDe(:,0);

T=txtSuDe(:,6);

debu=txtSuDe(:,7);

kelembapan=txtSuDe(:,8);

alat2pdf=1;

app.DataTabel.Data= [hari bulan tahun jam menit T debu kelembapan];

n=length(T);

for i=1:1:n

x(1)=0;

end
M=round(max(T)/(n
fori=1:1:n

POLITEKNIK
NEGERI
JAKARTA

for i=1:1:
a3=i-1;
x3(1)=M3*a
end
d.Value = .50;
d.Message = 'sede
pause(.2);
%plot(x,T,x2,Debu)

% Histogram Dasboard
hold(app.HisAlat2);
plot(app.HisAlat2,T,'t'",'DisplayName','Suhu');
plot(app.HisAlat2,debu,'b','DisplayName','Debu');

plot(app.HisAlat2 kelembapan,'g','DisplayName','Kelembapan');
legend(app.HisAlat2,{'Suhu','Debu','Kelembapan'},'Location','EastOutside");
%, -

hold(app.Alat2);




plot(app.Alat2,T,'r','DisplayName','Suhu');
plot(app.Alat2,debu,'b','DisplayName','Debu');
plot(app.Alat2,kelembapan,'g','DisplayName','Kelembapan');
legend(app.Alat2,{'Suhu','Debu','Kelembapan'},'Location','EastOutside");
% Plot berbeda --------
plot(app.Suhu,T,'r','DisplayName','Suhu');

plot(app.Debu,debu,'b',' DisplayName','Debu');
plot(app.Kelembapan,kelembapan,'g',' DisplayName','Kelembapan');
legend(app.Suhu,'Suhu');

legend(app.Debu,'Debu');

legend(app.Kelembapan,'Kelembapan');

% Save file ke gambar
exportgraphics(app:Alat2,append(folder,"\2:png"));
exportgraphies(app.Suhu,append(folder,"\2-suhu.png'));
exportgraphies(app.Debujappend(folder,"\2-debu.png’));
exportgraphics(app.Kelembapan,append(folder, \2-kelembapan.png'));
% conyert suhu ke rata-rata

global db suhuTT rh;

global debuS suhuDHT KelembapanDHT; %rata rata

global Minsuhu Mindebu Minkelembapan; %minimal

global Maxsuhu Maxdebu Maxkelembapan; %maksimal

% mencari rata-rata

db =round(mean(debu,"all"));

suhuTT =round(mean(T,"all"));

th =round(mean(kelembapan,"all"));

% fuzzy input

global debulN SuhulN KelembapanIN;

debulN =round(max(debu));

SuhulN =round(max(T));

KelembapanIN =round(mean(kelembapan,"all"));

% rata rata konversi ke dalam stning

debuS ='Debu = '+ string(db) +' ug/m*3';

suhuDHT ="Temp = '+ string(suhuTT) +'°C';
KelembapanDHT='RH = 'tstring(th)+' %'

% Minimal suhu, debu dan kelembapan

Minsuhu ="Temp = '+ string(min(T)) +' °C';

Mindebu = 'Debu = '+ string(min(debu)) +' ug/m”3';
Minkelembapan ='RH.= 'tstring(min(kelembapan))+' %";

% Maksimal suhu debu dan kelembapan

Maxsuhu ='Temp = '+ string(max(T)) +' °C";

Maxdebu = 'Debu = '+ string(max(debu)) +' ug/m”3";
Maxkelembapan ='RH = '+string(max(kelembapan))+' %';

% data to Text AnalisisRuang -------------==-==-emceeee -

% Maksimal

app.MaxSuhuLabel. Text = Maxsuhu; % Alat 2 Suhu
app.MaxDebuLabel. Text = Maxdebu; % Alat 2 Debu
app.MaxKelembapanLabel. Text = Maxkelembapan; % Alat 2 Kelembapan
% Minimal

=
o
~
0
o
~
o

1
[}
~
c
©
e
o
§l
=
v
=
=l
1]
=
EI
~
=
1]
(o]
(1]
-
e
)
~
Q
=
5
o

eyieyer Labap yiuyaijod uizi edue)

2
o
(1]
3
(=]
c
=,
T
)
3
-
o
o
=~
3
]
-y
c
e
=
]
3
=
(1]
T
[}
3
=
3
=]
o
3
~
o
=
o
=
o,
o
=
v
=R
=
m
=
=
=~
=
[
Qa
[1']
.S
—
o
o
&
=
-
o

g
Qoo
o )
3 05
E @
Qe s
35%
2 a5
223t
3 a3
& 7]
3 c
= =
o c
= | -~
27
S =8
3 5
m '-.It
=
238
T e s
- ©
-
s52
S 8g
< B
o 2
o
o @ B
Q 5
i
S =
EJ'_ i1
8 7
< o
w 1]
m =
e Z =L
= =
c 2
> s
o3
2 <
-~
g =2
e =
€ o3
=
i
3. 9
o
s 2
o —
3 £
g F
°
z °
= 5
3 T
T B
- =
c =
5 3
f
-
3
=
=
E
1}
-
o
c
(=3
=,
Q
(=
Q
=
w
=]
7}
ad
-
=
o
w
2
&
=

-
2
)
o
3
(=]
g
m
=3
Q
c
=
T
w
m
o
o
=
o
=
o
-
o
c
wn
[
c
-
=
=2
=
o9
-
=<
o8
-
=
-7
3
L
o
=
T
o
3
o
=
N
o
3
-
c
3
=~
o
=
o
o
=
3
[}
=
<
m
o
c
-
=
o
=
w
c
3
o
m
=



eyieyer Labap yiuyaijod uizi edue)

VAHVAVE
H3ADIAN

HINNILNO

2
-
1]
3
(=]
c
=,
T
)
=
]
o
o
~
3
o
-
c
g,
=~
o
=
=
(1]
T
(1]
=
=
=
(=]
)
3
~
o
=
(=}
=
o,
o
-
v
o
=3
(1]
=
=
~
=
]
Qa
[1']
.S
|
o
=
&
=
P
o

g
Qoo
o )
3 05
E @
Qe s
35%
2 a5
223t
3 a3
& 7]
3 c
= =
o c
= | -~
27
S =8
3 5
m '-.It
=
238
T e s
o ©
-
s52
S 8g
< B
o 2
o
o @ B
Q 5
i
S =
EJ'_ i1
8 7
< o
w 1]
m =
e Z =L
= =
c 2
> s
o3
2 <
S o
-~ —
€ o3
=
i
3. 9
a
s 2
o —
3 £
g F
°
z °
= 5
3 T
T B
- =
c =
5 3
f
-
3
-
=
E
1}
-
o
c
(=3
=,
Q
(=
Q
=
w
=]
7}
ad
-
=
o
w
2
&
=

=
o
~
0
o
~
o

1
[}
~
c
©
e
o
§l
=
v
=
=l
1]
=
EI
~
=
1]
(o]
(1]
-
e
)
~
Q
=
5
o

-
2
3
o
3

(=]
3
m
=3

Q
c
=,

T
w
m
o
o

=
o
=
o
-
o
c
wn
[
c
-
=
=2
=
o9
-

=<
o8
-
£
-7
5
L
o
=

T
o
3
o
=
N
o
3
-
c
3
=~
o
=
o
o
=
3
[}
=

<
m
o
c
-
=
o
=
w
c
3
T
m
=

app.MinSuhuLabel. Text = Minsuhu; % Alat 2 Suhu
app.MinDebuLabel. Text = Mindebu; % Alat 2 Debu
app.MinKelembapanLabel. Text = Minkelembapan; % Alat 2 Kelembapan
% Rata-Rata

app.RataRataSuhuLabel. Text = suhuDHT; % Alat 2 Suhu
app.RataRataDebulLabel. Text = debuS; % Alat 2 Debu
app.RataRataKelembapanLabel. Text = KelembapanDHT; % Alat 2
Kelembapan

d.Value =1;

d.Message = 'selesai...';

pause(l);

app.UIFigure.Visible='on";

uialert(app.UIFigure,'File sudah di proses','file,alat 2 terbaca',"Icon",'sueecss');
end

% Butten pushed function:*CelorBarBT
function ColorBarBTButtonPushed(app,event)

%

% Mencari suhu pada gambar harsus di crops

global originalR GBImage;

global colorBarlmage;

global fullpathname;

global folder;

global gambarAsliBesar gambarl gambarRGBBesar;
global settingan;

d = uiprogressdlg(app.UlFigure;'Title','Color Bar progres',. ..
'Message','Selesaikan crop jtérlebth dahulu..");
app.GambarROIBT.Visible='on"; % GambarROT Button
originalRGBImage = imread(fullpathname);
gambarAsliBesar = imresize(originalRGBImage,3);
gambarRGBBesar = imresize(gambarl,3);

r = figure("WindowStyle',"modal!");
imshow(gambarAsliBesar);

title("CROP COLOR BAR");

rect = getrect;

rect = rect/3;

settingan{3,1}='"ROI Crop’;

settingan {3,2 }=rect;
colorBarImage=imcrop(originalRGBImage,rect);
imwrite(colorBarlmage,append(folder,"\3.png')); % Save gambar
b = colorBarImage(:,:,3);

imshow(colorBarlmage, Parent',app.ColorBar);
imshow(gambarAsliBesar);

title("CROP SUHU MAKSIMAL");

rectl = getrect;

rect]l = rectl/3;
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settingan {4,1 }='ROI Maksimal Text';
settingan{4,2}=rectl;
suhutextImage=imcrop(originalRGBImage,rectl);
title("CROP SUHU MINIMAL");

%

% otomatis crop gambar dan membaca angka maksimal suhu

% gambar di besarkan 3x

suhutextlmagel = imresize(suhutextimage, 3);

% imshow(suhutextlmagel)

BW = imbinarize(rgb2gray(suhutextImagel));

BW1 = imdilate(BW,strel('disk',6));

s = regionprops(BW1,'BoundingBox'");

bboxes = vertcat(s(:).BoundingBox);

% Sort boxesby image height

[~,ord].= sort(bboxes(:,2));

bboxes = bboxes(ord,:);

%Pre-process image to make letters thicker

BW = imdilate(BW,strel(‘disk’,1));

% Call OCR and pass in lecation of words. Also, set TextLayout to 'word'
ocrResults = ocr(BW,bboxes, CharacterSet's 0123456789, TextLayout','word');
words = {ocrResults(:). Text}';

words = deblank(words);

X = str2double(words);

global TempH;

TempH=X/10;

labelMax=string(TempH);

app.NilaiMax.Text = labelMax + string(" °C");

d.Value = .55;

d.Message = 'Sedang memproscs...;

%

% otomati§ ctop gambar dan membaca angka"minimal suhu
rect2 = getrect;

rect2 = rect2/3;

settingan{5,1 }="ROI Minimal Text';
settingan {5,2 } =rect2;
suhutextImage=imerop(originalRGBImage;rect2);
% gambar di besarkan 3x

suhutextlmagel = imresize(suhutextlmage, 3);

% imshow(suhutextImagel)

% Localize words

BW = imbinarize(rgb2gray(suhutextlmagel));
BWI1 = imdilate(BW,strel('disk',6));

s = regionprops(BW1,'BoundingBox');

bboxes = vertcat(s(:).BoundingBox);

% Sort boxes by image height

[~,ord] = sort(bboxes(:,2));
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bboxes = bboxes(ord,:);

% Pre-process image to make letters thicker

BW = imdilate(BW,strel('disk’,1));

% Call OCR and pass in location of words. Also, set TextLayout to 'word'
ocrResults = ocr(BW,bboxes,'CharacterSet',".0123456789",' TextLayout','word');
words = {ocrResults(:). Text}';

words = deblank(words);

Y = str2double(words);

global TempL;

TempL=Y/10;

labelMin=string(TempL);

app.NilaiMin.Text =1abelMin + string(" °C");

delete(r);

d.Value = .95;
d.Messageg=¢Scdang meniproses:.s... ;
HH=isnan(TempH);
LL=isnan(TempL);

if HH ==
malert(app.UIFigure,'Suhu maksimal tidak terbagal!!','Suhu Max tidak
tetbaca!',"Icon",'error’);

prompt] = {'Nilai Maksimal:'}>

digtitle1 = 'Input Sulu Mak'";

dims1 =[1 50];

defmputl = {'35.8'};

answer1 = inputdlg(prompt1,digtitle],dimsl,definputl);

TH = str2double(answerl(1));

TempH = TH;

labelMax=string(TempH);

app.NilaiMax.Text = labelMax + string(" °C");

end

ifLL==1

% waitfor(msgbox(‘Nilai Minimal tidak terdeteksil!', 'Suhu Min Error','error'));
uialert(app. UlFigure,'Suhu mimimal tidaks terbacall 15'Suhu Min tidak
terbaca!',"lcon",'error’);

prompt2 = {'Nilai Minimal:'};

dlgtitle2 = 'Input'Suhu Mak';

dims2 =[1 50];

definput2 = {'1.23%

answer2 = inputdlg(prompt2,dlgtitle2,dims2;definput2);

TL = str2double(answer2(1))

TempL = TL;

labelMin=string(TempL);

app.NilaiMin.Text = labelMin + string(" °C");

end
app.UIFigure.Visible='on';
d.Value = 1;

d.Message = 'Selesai....... ;
pause(1)
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end

% Button pushed function: GambarROIBT

function GambarROIBTButtonPushed(app, event)
app.HisROI.Visible='on';

% crop ROI

global originalRGBImage cropgede thermallmage2 rgbImage;
global gambarAsliBesar gambarR GBBesar;

global folder;

global RoiTabel;

global settingan;

d = uiprogressdlg(app.UlFigure, Title','Gambar ROL',...
'Message','Sel€saikan crop ROLterlebih dahulutt);
t=figure();

TH= imshow(gambarR GBBesar);

hold.on;

alwi=imshow(gambarAsliBesar);

set(alwi, 'AlphaData’, 0.85);

title("CROP KONTAK POINT KONFAKTOR!);

rect = getrect;

rect = rect/3;

settingan {6,1 }='R Ol Kontak point';

settingan {6,2 }=rect;
rgblmage=imcrop(originalRGBImage,rect),

close(f);

xIswrite(append(folder,"\Setting.xls"), settingan);

d.Value = 45;

d.Message = 'Crop ROI Sedang diproses...’;

pause(.8)

% gedemn'gambar crop 3 kali

cropgede = imresize(rgblmage, 5);
imwrite(cropgede,append(folder,"\4.png')); %save gambar
imshow(rgblmage, Parent',app:GambarROI);
imshow(cropgede, Parent',app.GambarROI12);
drawrectangle(app.ObjectROL, "position",rect,'EdgeColor','r','LineWidth',2);
exportgraphics(app-ObjectROlappend(folder,\1-1.png"));
d.Value = 45;

d.Message = 'Sedang memproses...'

cla(app.HisROI);

app.HisROI.Visible='on';

app.ObjectROI. Visible='on';

%

% mendapatkan nilai suhu pada gambar

% Get the color map from the color bar image.
global colorBarlmage;

storedColorMap = colorBarlmage(:,1,:);
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% Need to call squeeze to get it from a 3D matrix to a 2-D matrix.

% Also need to divide by 255 since colormap values must be between 0 and 1.
storedColorMap = double(squeeze(storedColorMap)) / 255;

% Need to flip up/down because the low rows are the high temperatures, not
the low temperatures.

storedColorMap = flipud(storedColorMap);

% Convert the subject/sample from a pseudocolored RGB image to a
grayscale, indexed image.

indexedImage = rgb2ind(rgbImage; storedColorMap);

indexedImage2= rgb2ind(cropgede, storedColorMap);

d.Value = .75;

d.Message = 'tungguf Sedang memproses,.....";

%

global TempH TempL;
highTemp = TempH;
lowTemp = TempL;
%¢Seale the indexed gray scale image softhat it's‘actual temperaturesin degrees
C instead of in gray scale indexes.

thermallmage = lowTemp + (highTemp - lowTemp) *
mat2gray(indexedImage);

thermallmage2= lowTemp + (highTemp - low Temp) *
mat2gray(indexedImage?2);

%imshow(thermallmage, [],'Parent’,app:HisROD);

Y%histogram(thermallmage, 'Normalization',, probability');

hiss = histogram(app.HisROL thermallmage);
d.Value = .89;

d.Message = 'sedikit lagi, Sedang memproses.. w';

%

% masukimdata suhu gambar crep ke.tabeldi umage analisis
app.TabelAnalisisGambar.Data=thermallmage;

RoiTabel = thermallmage;
exportgraphics(app.HisROLappend(folder,"\4-GrapROLpng"));
xIswrite(append(folder, \thermalROI xls"), thermallmage);

V)

Yo

global Thmax Thmin.Thave;

Thmax = round(max(max(thermallmage));2);

Thmin = round(min(min(thermallmage)),2);

Thave = round(mean(thermallmage,"all"),2);

global averangeSuhu suhuT;
averangeSuhu=mean(thermallmage,"all");
suhuT=string(averangeSuhu);

suhuT=suhuT+"°C";

global MinSuhuThermal MaxSuhuThermal RataxSuhuThermal; %string suhu
thermal

MinSuhuThermal = 'Suhu Min = "+string(Thmin)+"C";
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MaxSuhuThermal = 'Suhu Max = +string(Thmax)+"°C";
RataxSuhuThermal = 'Rata-rata = '+string(Thave)+"C";
app.RataratasuhuThermalLabel. Text=RataxSuhuThermal;
app.SuhuMinLabel. Text=MinSuhuThermal;
app.SuhuMaxLabel. Text=MaxSuhuThermal;
app.TempPointBT.Visible='on';
app.ProsesFuzzy.Visible='on';

app.UIFigure.Visible='on';

d.Value =1;

d.Message = 'Selesai...... ;
pause(1)

global suhuTT TempL;
deltaT = abs(double(TempL-Thave));

app.TTextArea.Value = string(TempL)+'+'+string(Thave)+' = '+string(deltaT);

%

end

% Button pushed funetion: TempPointBT

function TempPointBTButtonPushed(app, event)
global cropgede thermallmage2 rgblmage;
imshow(rgblmage, Parent',app.GambarROI);

r = figure();

imshow(cropgede);

[col,row] = ginput(1);

col = fix(col);

row = fix(row);

if col'==

app.TempPointLabel. Text = "klik temp button'";
uialert(appaUIFigure,'titik temperatur tidakterbac¢a',' kesalahan titik");
return

end

app.TempPointLabel.Visible='on"; % TempPointLabel
titiksuhu=thermallmage2(row,col);
app.TempPointLabel. Text="Temp = '+string(round(titiksuhu,2))+string(" °C");
drawpoint(app.GambarROL, "position",[col/5 row/5]);
close(r);

app.UIFigure.Visible='on';

end

% Button pushed function: ProsesFuzzy

function ProsesFuzzyButtonPushed(app, event)

global alat2pdf;

% file thermal iamger nilai suhuT string, nilai rata2averangeSuhu
global averangeSuhu suhuT;

% (file txt) nilai stringnya
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global debuS suhuDHT KelembapanDHT;
% (file txt) nilai rata-ratanya

global db suhuTT rh;

%tulisan keliataan
app.OutLabelFuzzy.Visible="ON'; % outl
app.Outlevel.Visible="ON'; % Nilail
app.FuzzyAlat2Label. Visible='OFF';

global MinSuhuThermal MaxSuhuThermal RataxSuhuThermal; %string suhu

thermal

global keteranganadalah keteranganadalah2 keteranganadalah3;
keteranganadalah=' Suhw'misiimal terdeteksi pada gambar RORadalah
+MinSuhuThermal+...

',lalu Suhu maksimal'yang terdeteksi padajgambar ROI adalah yaitu
'+MaxSuhuThermal+...

', dan suhat rafa-rata gambar pada ROl yaitu “+RataxSuhuThermal;
global Minsuhu Mindebu Minkelembapan; %minimal

global Maxsuhu Maxdebu Maxkelembapan; %omaksimal

global suhuDHT debuS KelembapanDHT; %rata rata

keteranganadalah2=". Untuk Alat 2 suhuminimal yang terbaca '+Minsuhu+...

', suhu maksimal yang tesbaca '+ Maxsuhu+...

Y, Suhu rata-rata yang terbaca “tsuhuDH Tt

", debu minimal yang terbaca '+tMindebu+...

'S debu maksimal yang terbaca '‘tMaxdebu+...

' Jdebu rata-rata yang terbaca 'tdebuS+::

', kelembapan minimal yang terbaca 'tMinkelembapanit.::

", Kelembapan maksimal yang terbaca '‘tMaxkelembapant.

', kelembapan rata-rata yang terbaca '‘tKelembapanDHT;
app.KeteranganTextArea. Value=keteranganadalah+keteranganadalah2;
%maksimal suhu thermal

global Thmax TempL deltaT;

% NETA 'selisih nilai suhusruang

% suhu ruang dikurang suhu'maksimal gambar

deltaT = round(abs(double(suhuTT-Thmax)),2);

global debulN SuhulN KelembapanIN;

fis = readfis(" TA2");

% INPUTNYA Thermal DEBU SUHU KELEMBAPAN
input=[deltaT debulN.SuhulN KelembapanIN]
output=evalfis(fis;input);

outTI=output(1)

app.TTextArea.Value = string(suhuTT) + ' - ' + string(Thmax) + ' ="+
string(deltaT);

% outSU=output(2);

% app.OUT1Label. Text=string(outTT);

% app.OUT2Label. Text=string(outSU);

global fuzzyThermalTxt fuzzyThermalNilai level,
fuzzyThermalNilai = string(outTI);

if (outTI >= 0) && (outTI <= 0.15)

app.OutLabelFuzzy. Text=string(outTI)+' Segera perbaiki Level 4';
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app.OutLabelFuzzy.FontColor = [1 0 0]; %merah

fuzzyThermal Txt ="' Segera perbaiki';

elseif (outTI>= 0.15) && (outTI <=0.5)

app.OutLabelFuzzy. Text=string(outTI)+' Pantau hingga perbaikan dilakukan
Level 3"

app.OutLabelFuzzy.FontColor = [1 0.4118 0.1608]; %orange
fuzzyThermal Txt ="' Pantau hingga perbaikan dilakukan';

elseif (outTI>= 0.15) && (outTI <=0.5)

app.OutLabelFuzzy. Text=string(outTD)+' Pantau perbaikijika ada waktu Level
2%

app.OutLabelFuzzy.FontColor = [0.63 0.63 0]; %kuning tua
fuzzyThermal Txt ='Pantau perbaiki jika ada waktu';

elseif (outTI >=.0.15) && (outTI <=0.5)

app.OutLabelFuzzy. Text=steing(outTI)+' Pantau dan selidiki Level 1';
app.OutLabelFuzzy.FontColor = [0 0 1]; %Biru

fuzzyThermal Txt =' Pantau dan selidiki';

end

if (deltaT >= 0) && (deltaT <= 9)

app.Outlevel. Text=/Thermal = Pantatu danfselidiki LV 1%

level='"Pantau dan selidiki';

elseif (deltaT >= 10) && (deltaT <= 19)

app.Outlevel. Text="Thermal = Pantau'dan sclidiki L'V 24

level='Pantau perbaiki jika ada waktu';

elseif (deltaT >= 20) && (deltaT <= 39)

app.Outlevel. Text=/Thermal = Pantau dansselidiki L V3"

level='Pantau hingga perbaikan dilakukan';

elseif (deltaT >= 40)

app.Outlevel. Text="Thermal = Pantau damselidiki ['Vi4';

level=!Segera perbaiki';

end

global ketalat2debu ketalat2suhuketalat?kelem;

if debulN>=50

ketalat2debu=' debu telalu tinggi'padd menit tertentil dengan nilai
="+string(debulN)+ ug/m: 3 dimana pan€l harus di.vakiim dan jangan di
blower ';

end

if debulN<50

ketalat2debu=" Intensitas dcbu sangatitendahydenganmilai="string(debullN)+'
ug/m”3, pertahankan kebersithan paneldanwvakumepanel"dan jangan di blower ';
end

if (suhuTT >= 0) && (suhuTT <= 15)

ketalat2suhu=" Suhu dinggin dengan nilai '+string(suhuTT);

elseif (suhuTT >=16) && (suhuTT <= 32)

ketalat2suhu=" Suhu normal dengan nilai '+string(suhuTT);

elseif (suhuTT >= 33) && (suhuTT <= 40)

ketalat2suhu=" Suhu panas dengan nilai '+string(suhuTT);

elseif (suhuTT >=41)

ketalat2suhu=" Suhu sangat panas dengan nilai '+string(suhuTT);
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end

if (th>=20) && (rth <= 35)

ketalat2kelem='kelembapan kering dengan nilai '+string(rh);
elseif (th >=36) && (rh <= 50)

ketalat2kelem='kelembapan sedang dengan nilai "+string(rh);
elseif (th >=51) && (rh <= 65)

ketalat2kelem="'kelembapan bagus dengan nilai '+string(rh);
elseif (rh >= 66)

ketalat2kelem="'kelembapan lembab dengan nilai +string(rh);
end

keteranganadalah3 = 'Ket€rafigan keadaan ruang panel kontaktos, =¥+
ketalat2debu +', '+ ketalat2suhu +', dan '+ ketalat2kelem;
app.UIFigure.Visible='on';

app.LaporanPDE.Visible='on's

end

%gButton pushed function: LaporanPDE

function LaporanPDFButtonPushed(app, event)

global folder;

global RoiTabel,

global pathtxt;

import mlreportgen.report.*

import mlreportgen.dom.*

d = uiprogressdlg(app.UlFigure, Title',Mohon Tunggu..','Message','Sedang

menyiapkan PDF");
pause(l)
d.Value = .20;

% menatuh file pdf]
[file,path].= viputfile(**.pdf,'File output dalam bentuk PDE");
nama = string(file);

% https:/iwww.mathworks.com/help/matlab/ref/erase.html
% menghapus tulisan .pdf agar,mendapatkan namanya saja
nama = erase(nama,’.pdf");

rpt = Report(nama, ‘pdf’);

rpt.OutputPath = append(path,file);

% open(rpt);
% Settingan
% membuat page layout PDF

pageLayoutObj = PDFPageLayout;

% settingan orientasi dan ukuran kertas A4 210 x 297 mm portrait/landscape
pageLayoutObj.PageSize.Orientation = "portrait";
pageLayoutObj.PageSize.Height = "210mm";

pageLayoutObj.PageSize. Width = "297mm";

%%Setting margin kertas kaya skripsi

pageLayoutObj.PageMargins.Left = "40mm";
pageLayoutObj.PageMargins.Right = "30mm";
pageLayoutObj.PageMargins. Top = "30mm";
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pageLayoutObj.PageMargins.Bottom = "30mm";
pageLayoutObj.PageMargins.Header = "12.5mm";
pageLayoutObj.PageMargins.Footer = "12.5mm";

% settingan di masukan ke pageLayoutObj

add(rpt,pageLayoutObj);

% Halaman 1 cover -------=--======-mmemmmemeeee

% Cover Depan

tp = TitlePage();

tp.Title = (PENGOLAHAN CITRA'DIGITAL UNEUKSANALISIS BEBAN
BERLEBIH PADA KONTAKTORMENGGUNAKANEBHERMAL IMAGER
DENGAN METODE EWZZ¥ DI INDUSTRI ELEVATOR");

tp.Subtitle = 'Keadaah Kontaktor serta Pengukuran Suhu,debu, danikelémbapan
panel';

tp.Image = which("FC.PNG));

tp.Author,= '‘Alwi Widi Pradana’;

tp.Publishér = 'PT TK Eleyator Indonesia - Politeknik Negeri Jakasta By
MathWorks';

tp:PubDate = date();

add(rpt,tp);

d.Value = .35;

d.Message = 'Halaman Coverdibuat.....";
pause(.2)

% Halaman 2 Tabel
toc = TableOfContents;

append(rpt,toc);

d.Value = .55;

d.Message = 'Halaman Daftar isi dibuat.....";
pause(.2)

% Halaman 2 image prosesing,----=--------- ----
chapter2's Chapter(*Analisis Gambar Thermal™);

sec2 = Section("Gambar Thermakdan.HasikROHY);

para2 = Paragraph(['Berikut gambar analisis thermal, gambar Kiri ' ...
'menunjukan gambar dari masukan dan gambat Kitijadalah hasil ROI
gambar'));

append(sec2,para?);

gambar = append(folder,'\1-1.png");

gambar?2 = append(felder,"\4.png');

imgStyle = {ScaleToFit(true)};

imgl = Image(gambar);

imgl.Style = imgStyle;

img2 = Image(gambar2);

img2.Style = imgStyle;

lot = Table({imgl, '', img2});

lot.entry(1,1).Style = {Width('3.2in"), Height('3in")};
lot.entry(1,2).Style = {Width('.2in"), Height('3in")};
lot.entry(1,3).Style = {Width('3.2in"), Height('3in")};

lot.Style = {ResizeToFitContents(false), Width('100%")};
append(sec2,lot);
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append(chapter2,lot);
para2 = Paragraph(['Gambar kiri adalah Gambar asli dan kanan adalah Region
Of Interes']);

% append(sec2,para2);

append(chapter2,para2);

sec22 = Section("Gambar informasi ");

% para22 = Paragraph([' ']);
% append(chapter2,sec22);
global Thmax Thmin Thave;
global level deltaT;
suhuR=string(Thave);

Ip/rptge

wSep("'s
olor("Ligh

tyle = { Background
eaderContent = {1
Content = {1,
uhu Maksimal'
uhu Minimal', s

Table(table(
le = tableS

M2 POLITEKNIK
\24 NEGERI
JAKARTA

TxtKet=['Jika s
untuk melakuka
'perbaikan, dan jika pada coi 1 lebih da makardisarankan dilakukan
perbaikan'];

Keterangan = string(TxtKet);

% app.KeteranganTextArea.Value=Keterangan;

para23 = Paragraph([Keterangan]);

append(chapter2,para23);
global keteranganadalah; % string proses thermal
para24 = Paragraph([string(keteranganadalah)]);
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append(chapter2,para24);

d.Value = .75;

d.Message = 'Halaman Analisis Thermal dibuat.....";
pause(.2)

append(rpt,chapter2);

% Halaman 3 Ruang -

global suhuDHT debuS KelembapanDHT;%%rata rata

global Minsuhu Mindebu Minkelembapan; %ominimal

global Maxsuhu Maxdebu Maxkelembapan; %maksimal

global fuzzyalat2Txt fuzzyalat2Nilai;

chapter3 = Chapter("Analisa Keadaan ruang panel");

sec3 = Section(“Gambar suhu, Debu, dan Kelembapan?");

para31 = Paragraph(['Berikutg@ambar grafik dimana, terdiri dari ' ...
'suhu, debit, dan kelembapan yangiterbaca dari alat 23']);
append(sec3,para3l);

gabungG = Image(append(folder,"\2.png"));

append(sec3,gabungG);

para32 = Paragraph(['gambar diatas'yaitugvarna merah'yitu suhu ‘...
Ylalu warna biru yaitu debu,dan warnadhtjau yaitu ' kelembapan'));
append(sec3,para32);

append(chapter3,sec3);

sec33 = Section(" Analisa suhu, Debu,dankelembapan?");
pata32 = Paragraph(['Berikut analisa danmilai maksimal, minimal, " ...
'dan rata-rata dari pembacaan alat 2 :']);

append(sec33,para32);

tableStylel = {
Width("80%"),Border("solid"),RowSep("solid"),ColSep(*'solid")} ;
headerStyle1 = { BackgroundColor("LightBluc"),Bold(true) };
global fuzzy ThermalTxt fuzzy ThermalNilai;

headerContentl = {{Nomor', 'Keterangan'Alat 2')'Nilai'};
bodyContentl = {1, 'Suhu Maksimal'; Maxsuhu;

2, 'Suhu Minimal', Minsuhu;

3, 'Suhu Rata-Rata', suhuDHT;

4, 'Debu Maksimal', Maxdebu;

5, 'Debu Minimal', Mindebu;

6, 'Debu Rata-Rata'ydebusS;

7, 'Kelembapan Maksimal', Maxkelembapan;

8, 'Kelembapan Minimal', Minkelembapan,;

9, 'Kelembapan Rata-Rata', KelembapanDHT;

10, 'Fuzzy hasil', fuzzyThermalNilai,

11, 'Keterangan Fuzzy',fuzzyThermalTxt};

tableContentl = [headerContent1; bodyContentl1];

tablel = Table(tableContentl);

tablel.Style = tableStylel;

firstRow1 = tablel.Children(1);

firstRow1.Style = headerStylel;
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tablel.TableEntriesHAlign = "center";
append(sec33,tablel);

global keteranganadalah2 keteranganadalah3;
global ketalat2debu ketalat2suhu ketalat2kelem;
para33 = Paragraph([string(keteranganadalah2)]);
append(sec33,para33);

para34 = Paragraph([string(keteranganadalah3)]);
append(sec33,para34);
%
append(chapter3,sec33);
append(rpt,chapter3);
% Halaman 3 Analisé
d.Value = .95;
d.Message ='H

POLITEKMIK
NEGERI
SAKARTA

switch answer
case 'Keluar App
if pathname ~= 0
answer2 = uiconfirm(app.UIFigure,{'Apakah inggin menhapus data analisis?
1, ..
'Menghapus Folder!','Options', {'Tidak Menghapus folder', ...
'Hapus folder!!'},'Icon’,'warning");

switch answer2

case 'Hapus folder!!'

[status, message, messageid]| = rmdir(folder,'s");

delete(app);

case 'Tidak Menghapus folder'
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delete(app);

end

return

end

delete(app);

case 'Batalkan'
app.UIFigure.Visible = 'on';
end
end
end

-------- M POLITEKNIK
NEGERI
JAKARTA

#include <ezButto
1/ ---
#include "RTClib.h"

// --- Debu

#include <SoftwareSerial.h>
//SoftwareSerial mySerial(21,22); // RX, TX
SoftwareSerial mySerial(16, 17); // RX, TX
/] ---
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RTC_DS3231 rtc; // Jam realtime
LiquidCrystal 12C lcd(0x27, 20, 4); // address 0x27 20x4 (19x4)

/] --- Local Variabel
// RTC A
char Nama_Hari[7][12] = { "Minggu", "Senin", "Selasa","Rabu", "Kamis",

"Jumat", "Sabtu" };

char Nama_Hari " "SL","RA", "KA", "]

"SA" };

at[7][12] = { "MI" )

n, jam, menit, detik;
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humidity;

DHT dht(DHTPIN, DHTTYPE);
int h;

nt t;
/ SD Card
//const int chipSelect = 5; D5 = CS

String namakFile;
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String dataSave;

const char* Filetxt;

char DdataSave[130];

int datasam = 0, sampling = 0; //sampling menit
int awalan = 0;

// LCD data

int error = 0;
int statusError[3];
int disp = 1;

int clc;
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const char* password ="77777777";
String hostname = "TA-2 Alwi";
AsyncWebServer server(80);

/ ---

void writeFile(fs::FS &fs, const char * path, const char * message){

Serial.printf("Writing file: %s\n", path);
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File file = fs.open(path, FILE  WRITE);
if(!file) {

Serial.println("Failed to open file for writing");

X
m
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return;

}
if(file.print(message)){

Serial.println("Fi

oid appendFile(fs:

’

file = fs.oper
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file.close();

¥
void bacaDEBUZHO03A() {

int index = 0;

char value;

*yejesew njens uenefun neje yiy uesiinuad ‘uesode] uesjinuad

char previousValue;
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while (mySerial.available()) {

value = mySerial.read();

if ((index == 0 && value = 0x42) || (index == 1 && value != 0x4d)) {
//Serial.printIn("Cannot find the data header.");
statusError[2] = 1;
break;

} else {
statusError[2] = 0;

10 || index == 12 || index

\
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//Serial.print("\"pm2_5\": ");Serial.print(pm2_5);Serial.print("
ug/m3");Serial.print(", ");
} else if (index == 9) {
pm10 =256 * previousValue + value;
//Serial.print("\"pm10\": ");Serial.print(pm10);Serial.print(" ug/m3");
} else if (index > 15) {
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break;
H
index++;
H
while (mySerial.available()) mySerial.read();
delay(100);
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hari = now.day();bulan = now.month();tahun = now.year

nit = now.minute();detik = now.second();

jam = now.hot

void waktuLL.CD() {
if((detik>=8 && detik<=12)||(detik>=18 && detik<=22)||(detik>=28 &&
detik<=32)||(detik>=38 && detik<=42)||(detik>=48 && detik<=52)){
lcd.setCursor(12, 3);
led.print(" ");
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led.setCursor(12, 3);
lcd.print(hari);
lcd.setCursor(14, 3);
led.print("-");
led.setCursor(15, 3);

led.print(bulan);
led.setCursor(17, 3);
led.print("-");

d.print(jam);

d.setCursor(14

POLITEKNIK
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if ((statusError[0] == 0) && (statusError[1] == 0) && (statusError[2] = 0)
&& (statusError[3] == 0)) {
led.setCursor(0, 3);
led.print("EO-NO-ERROR");
digitalWrite(buzzerr, LOW);
hitung = 0;
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telse if (statusError[0] == 1) { //RTC
led.setCursor(0, 3);
led.print("E1-RTC-ER1");
digital Write(buzzerr, HIGH);
delayMicroseconds(10000);
digital Write(buzzerr, LOW);

} else if (statusError[1] ==
lcd.setCursor(0,
pri (OSDCARD");
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delayMicros VOL0);
digitalWrite(buzzerr, LOW);
} else {

hitung++;

}

} else if (statusError[3] == 1) { // DHT
lcd.setCursor(0, 3);
led.print("ES-DHT");
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digital Write(buzzerr, HIGH);

delayMicroseconds(10000);

digital Write(buzzerr, LOW);
} else if (statusError[4] == 1) { // Wifi
led.setCursor(0, 3);
led.print("E6- wifi OFF");
digital Write(buzzerr, HI

amaFile="/"+S
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sampling=sampling*
Serial.print("Awalan = ");

Serial.println(awalan);

Serial.print("Nama File = ");

Serial.println(Filetxt);
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if(sampling>59){sampling=59;}
H
if(datasam==1){
cle=detik+5;
if(cle>58){
cle=59;
H

datasam=2;

}

else {/*Icd.setCurs

f(menit==sampli

enit==sampl

ampling=sampl
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if(statusError[1]==0){ // jika sd card terbaca tampil W dan R
if((detik>=3)&&(detik<=57)){
lcd.setCursor(19, 1);
led.print("R");
digital Write(buzzerr, LOW);



telse{lcd.setCursor(19, 1);lcd.print("W");}

if(sampling>58){awalan=0;}
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}

void setup() {
Serial.begin(9600);
dht.begin(); // DHT library
lcd.init(); // LCD library
lcd.backlight(); // LCD lampu

WiFi.config(INADDR NONE, INADDR NONE, INADDR NONE,
INADDR NONE);

WiFi.setHostname(hostname.c_str()); //define hostname

WiFi.mode(WIFI _STA); // OTA status

WiFi.begin(ssid, password); // OTA update

pinMode(buzzerr, OUTPUT); // 2

pinMode(BTok, INPUT); //13

pinMode(BTbawah, INPUT); w// 12

pinMode(BTatas, INPUT); //14

pinMode(BTno, INPUT), . . // 27

digital Write(BTok, LOW);

digital Write(BTbawah, LOW);

digital Write(BTatas, LOW);

digital Write(BTno, LOW);

// RTC

if (Irtc.begin()) {statusError[0] = 1;}else {statusError[0] = 0;}
if (rtc.lostPower()) {rtc.adjust(DateTime(F(_ DATE ), F(_ TIME )));}
// SD CARD

if (!SD.begin()) {statusError[1] = 1;} else {statusError[1] = 0;}
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uint8 t cardType = SD.cardType();
if (cardType == CARD NONE) {statusError[1] =2;}

=

= // END SD CARD
(a)

-g; // Wifi OTA

if (WiFi.status() != WL_CONNECTED) {statusError[4] == 1;}
else {statusError[4] == 0;}

syncWebServerReq At)\
: _S;th));

nd (
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led.print("ALwi Wid
lcd.setCursor(4, 1);
led.print("PT TKE Elevator");
led.setCursor(10, 2);
led.print("Indonesia");
lcd.setCursor(0, 3);
led.print("PNJ");




delay(1000);

= led.setCursor(3, 3);
g- lCd.pI‘iIlt("'");

(o)

-g: delay(500);

lcd.setCursor(4, 3);
led.print("-");
delay(500);
lcd.setCursor(5, 3);
led.print("-");
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bacaDEBUZ

bacaRTC();

errorDSP();

waktuLCD();

if(detik>=2 && detik<=5){
lasDebu=0;

H

lcd.setCursor(0, 0);

led.print("D= ug H= %T= C");
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led.setCursor(2, 0);
led.print(pm2_5);
lcd.setCursor(10, 0);
led.print(h);
led.setCursor(15, 0);
led.print(t);
lcd.setCursor(0, 1);

b

JdocallP()>0){

d.setCursor(0,

d.print(WiFi.lo

Serial.print("IP
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€la name=\" vViICwpo content=\ "width=daevice-wid

alable=no\">\n";

ptr +="<style>html { font-family: Helvetica; display: inline-block; margin:
Opx auto; text-align: center;}\n";

ptr +="body {margin-top: 50px;} hl {color: #444444;margin: 50px auto
30px;}\n";

ptr +="p {font-size: 24px;color: #444444;margin-bottom: 10px;}\n";

ptr +="</style>\n";
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ptr +="<script>\n";

ptr +="setInterval(loadDoc,200);\n";

ptr +="function loadDoc() {\n";

ptr +="var xhttp = new XMLHttpRequest();\n";

ptr +="xhttp.onreadystatechange = {
1s.status == 200
Byld(\"webpage\").innerHTML

ptr +="if (this.readyState =

ptr +="document.ge

FOLITEKNIK
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ptI' 4= "OC</p>";
ptr +="<p>Humidity: ";
ptr += (int)Humiditystat;

ptr +="%</p>";

ptr +="</div>\n";
ptr += "</body>\n";



ptr +="</htmI>\n";

NG 1. Dilarang Em..ﬁ:»._umn gian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
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a. Pengutipan hanya untuk k
b. Pengutipan tidak Em-..._nﬁn: _ﬁ_gm:#:ma: yang wajar Politeknik Negeri Jakarta

tanpa izin Politeknik Negeri Jakarta

JAKARTA

 pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

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



