DAFTAR ISI

L EMBAR PENGESAHAN ..ottt I
LEMBAR PERNYATAAN ORISINALITAS ... i
ABSTRAK e iv
A B ST RA T e v
KATA PENGANTAR oottt e e vi
UCAPAN TERIMA KASIH......oooii et vii
DAFTAR TSI ..ottt bbbt IX
DAFTAR GAMBAR ..ottt et Xii
DAFTAR TABEL ..ottt Xiii
BAB | PENDAHULUAN ..ottt 1
1.1  Latar Belakang Masalah .............cccccooviiiiiiiiic i 1
1.2 RUMUSAN MaSIAN ..o s 3
1.3 Tujuan dan Manfaat...........cccccoeieeiiiie i 3
1.4 Batasan Masalah ... 3
1.5 Metode Penelitian........ccccoiiiiiiiiiieiee s 4
1.6 Jadwal PelaksSanaan ...........cccoieirieieieie i 5
BAB Il TINJAUAN PUSTAKA . ..ottt 6
2.1  Kajian Penelitian Terkait..........ccocoiiiiiiiieeee e 6
A D - - | =T o USSP 8
2.2.1  Internet Of THINGS ...ccooeiieiiieee s 8

2.2.2  Sistem Monitoring dan Kontrol............cccceviiiinincicnii 10

2.2.3  Metode FUZZY LOGIC......ccueiiiiieieiiiiesiesiee e 11
2.2.3.1  FUZZITIKASI ..o 11

2.2.3.2  AWIAN FUZZY ..oooviiiieeee e 11

2.2.3.3  DeffUzZIfIKaSI .....ccveeeiieiiee e 11

228 MOTT ettt ettt ee et er s e e, 12

BAB 11l PERANCANGAN SISTEM ....cooiii et 13
3.1 DESAIN SISTEIM ..t 13
3.1.1  Diagram Rangkaian.........c.cccoovveviiiiieiiiiiiie e 13

3.1.2  Skematik RangKaian..........cccccveiiiiiieiiiiiiic e 14

313 FIOWCNAIT ..o 15



3.2 Desain Perangkat KEras..........coceiiiiiiiieieenesie st 16

3.2.1  Spesifikasi KOMPONEN.......c.coiiiiiiiiinieceeee e 16
3.2.1.1 Mikrokontroler NodeMCU ESP8266.............ccccvvvrrvniesienne 16
3.2.1.2  SENSOT YL-69 ... 17
3.2.1.3  SensOr DHT22Z......oo e 18
3214 REIAY ...ceicieee e s 20
3.2.1.5 Mini DC Water PUMP.......ccccoeiieieiieseee e 21
3.2.1.6 Adapter Power Supply 5V 3A.......ooiiieeceeee e 22

3.2.2  DESAINPCB ..ottt 23

3.3 Desain Perangkat Lunak.............ccccoeviiiiiiiie i 25

3.3.1  LOQIKA FUZZY ..ot 25
3.3 L1 FUZZITIKASH weevvenieieiiesie st 25
3.3.1.2  FUZZY INTEIENSI ...t 29
3.3.1.3  DeffUZITIKASE ..cvvevveiiiieiiiiiieiieieie e 30

3.3.2  ATAUINO IDE ..ottt s 30

3.3.3  Console Telkom 10T Platform..........cccccevvveiviinineie e 31

BAB IV HASIL DAN ANALISIS. ... 33
4.1 TINJAUAN UMUMiLiiiitiiiiiii e 33
4.2 Uji FUNGSINONITas AlGL ........ccciiiiiiiiiicec e 33
4.3 Pengujian Pengukuran Parameter...........cocoovveninineneeieiesese e 34

4.3.1  Pengujian Pengukuran Kelembaban Tanah.........c.cccccccevovevnnnnnne. 34

4.3.2  Pengujian Pengukuran Kelembaban Udara.........c..cccccceeeverirnnene. 36

4.3.3  Pengujian Pengukuran SUNU...........ccociiniiiiiniic e 37

4.4 Pengujian Akurasi Alat SENSOT..........cceoiiiiiiiniiieeee e 38

4.4.1  Pengujian Akurasi Pengukuran Kelembaban Tanah................... 38

4.4.2  Pengujian Akurasi Pengukuran Kelembaban Udara.................... 40

4.4.3  Pengujian Akurasi Pengukuran Suhu..........cccccoooviiiiiiiincin, 42

4.5  Pengujian Tegangan Komponen terhadap Datasheet............cccccvvennenne. 44

45.1  Pengujian Tegangan YL-69.........ccccccviiiiiieiiienie e 44

45.2  Pengujian Tegangan DHT22.......ccccccceiiiiiiiiii i 45

453  Pengujian Tegangan Relay .........ccccoeiiieiieiii e 47

4.5.4  Pengujian Tegangan Mini DC Water PUmp.......c.ccccevvvviiinevinenn, 47



4.6  Pengujian Validitas FUZZY .........ccoooviiiiieiieie e 48

4.7  Pengujian Pengiriman Data ke Console 10T .........ccocevvveieieiencncnenen 50
4.8  Pengujian Realtime Dashboard ...........ccccooeiiiiiiiiniiicce e 51
4.9  Pengujian Quality of Service (QO0S) .....cccccvvvviieiiveie e 51
4,91 TRrOUGNPUL .....ceiiieeee e e 52

4.9.2  PaCKEL LOSS....civiiiiiiiiiiiieiisiieeeie e 52

4.9.3  DEIAY oieie s 53

494  JIHEEE ciiiiceeece e 53

4.10 ANALISIS .o e 54
4.10.1  Analisis Akurasi Kelembaban Tanah ..........cccceovveniiiiniinnnnns 54
4.10.2  Analisis Akurasi Kelembaban Udara .........ccccceoevereiiieiininnnnns 55
4.10.3  Analisis AKUIasi SUNU ..........coeviriiiiiiiiicieee e 56
4.10.4  Analisis Tegangan Sensor YL69..........ccccccevviieieere e e, 57
4.10.5 Analisis Tegangan Sensor DHT22..........ccccocvvveiieie e, 57
4.10.6  Analisis Protokol MQTT ......cccviieiiiiieie e 57
4.10.7  Analisis Dashboard...........ccccoooveieiieeieiin e 58
4.10.8  ANaliSisS QOS......ociiiieie e 59
4.10.9 Analisis Keberhasilan Sistem terhadap Pengukuran Parameter.. 59

BAB V SIMPULAN DAN SARAN ...t e 61
5.1 SIMPUIAN ..ot s 61
T Y | - o ST 62
DAFTAR PUSTAKA ettt st e e e snae e snae e nneeeens 63
LAMPIRAN L.ttt ettt e e e e e e e et e e e e sae e e e e s nreaeeesnnneeeeanns 65

Xi



