DAFTAR ISl

HALAMAN SAMPUL ....coiiiiiiiiieieise ettt [
LEMBAR PERNYATAAN ..ottt i
LEMBAR PENGESAHAN ...ttt i
KATA PENGANTAR ..ttt e e snee e iv
ABSTRAK .ottt ens Vi
DAFTAR ISt viii
DAFTAR GAMBAR ...ttt Xi
DAFTAR TABEL ...ttt e e e Xiil
DAFTAR LAMPIRAN ...ttt Xiv
BAB | PENDAHALUAN ..ottt 1
1.1 Latar BelaKang ........ccccoovoieiieie e 1

1.2 RUMUSAN MaSalah .......ccccouiiiiiiiie s 3

1.3 Batasan Masalah..........ccooviieirieiieeeseee s 3

1.4 Tujuan PenUIISAN .........coviiiieeie ettt 3

1.5 Metode PENUIISAN .......oceiviiiiiieieiee e 4

1.6 Sistematika PENUIISAN..........ccoeiviieiieiece e 4

BAB Il LANDASAN TEORI ... 6
2.1 Tinjauan PUSEAKA ..........ccceevveiieiiicicieese e 6

2.2 LOQIKA FUZZY.....ccoeieiecieeeece ettt 7

2.2.1 HIMPUNAN FUZZY .....ccoiiiiiiiiiie e 8

2.2.2 Fungsi Keanggotaan ...........ccccererereniieiieieie e 8

2.2.3 Operator Dasar Operasi Himpunan FUZzy..........c.ccccevieiieennnnn, 10

2.2.4 Sistem INFErensi FUZZY .......ccoovveiiieiieiie s 11

2.2.5 Fuzzy Inferensi SiStem SUGENO .......ccovvevverieieninineseeeeeeieen 11

2.3 Hidroponik Nutrient Film Technique..........ccoooeviiiiiniic 12

2.4 SAYUIAN PaKCOY .....civiiiieiie ettt 14

2.5 Mikrokontroler Arduino Mega 2560...........cccccoveviieiieiiiesie e 16

2.6 SENSON PH ..ot 16

2.7 SENSON TDS ..o 17

viii

http://digilib.mercubuana.ac.id/



2.8 Sensor SUNU DS18B20.........cccocoviiiiiiiieesie e 18
2.9 POmMPa AT DC...ooiiieeee s 18
2.10 Fan Dan PeltIer ..o 19
2.11 Modul WiFi ESP 8266-01..........c.ccveeiieiiiiieiieisesieeee e 20
2.12 Liquid Crystal Display (LCD)......cccoovieerieiieiienieeee e 21
2.13 APP INVENTOT ..o 22
2. 14 FITEDASE ..ottt e 23
BAB 11l PERANCANGAN SISTEM DAN ALAT ..ot 25
3.1 Gambaran UmUm ......cccooieiieiiie et 25
3.2 Perancangan Blok Diagram Sistem Alat...........ccoeiiniiinieniniieneen, 26
3.3 Perancangan Flowchart Sistem Alat ..........ccccooevveiiiieiiciece e 27
3.4 Perancangan Rangkaian Komponen Alat............ccccceovevveieiieieecnenn 29
3.5 Perancangan SiStem FUZZY..........cccooiiiiiniiiniiee e, 31
3.5.1 Sistem Fuzzy Kendali NULFIST .......cccooiiiiiiiiniiceseeeee 31

3.5.2 Sistem Fuzzy Kendali Keasaman............c.ccccoevveveiieieciieiiennnn, 33

3.5.3 Sistem Fuzzy Kendali SUNU ............ccooviiiiiiiic e, 35

3.6 Perancangan Program..........cccccoveiieiiieenienie e 37
3.7 Perancangan Firebase Realtime Database ............ccccoocevvevviieivennenne 38
3.8 Perancangan Tampilan Antarmuka Android Smartphone .................. 41
BAB IV PENGUJIAN DAN ANALISA ALAT ..o 43
4.1  Pengujian SENSOI-SENSOK .......ccciuiiirueriirieriisieeeeeesie et ee e 44
4.1.1 Pengujian SeNSOr NULFIST......coverviiiiirieieieiese s 44

4.1.2 Pengujian Sensor Keasaman ...........ccccvevveiiueeneesiveeseesnneesiee e 45

4.1.3 Pengujian SENSOr SUNU........ccoveiiiiiieiieciic e 46

4.2 Pengujian AKIUALOT ..........coviiiieieiesie e 47
4.2.1 Pengujian Aktuator Pompa NULFISH ......ccevvreniieniiiieceeie 48

4.2.2 Pengujian Aktuator Pompa Keasaman...........c.cccocvvevveiiieeineene. 48

4.2.3 Pengujian AKtUator Fan ..........cccceevie i 49

4.3 Pengujian Nilai OULPUL FUZZY ..........cccooviriiiiiciee e, 50
4.3.1 Pengujian Nilai Output Fuzzy Kendali NUtriSi ..........c.ccccevvneee. 50

4.3.2 Pengujian Nilai Output Fuzzy Kendali Keasaman..................... 52

IX

http://digilib.mercubuana.ac.id/



4.3.3 Pengujian Nilai Output Fuzzy Kendali Suhu...........cccoeeieennen. 53

4.4 Pengujian Kestabilan Sistem Kendali ...........ccccooviiiiniinniiice, 55

4.5 Perbandingan Pertumbuhan Sayuran ...........cccccooveviiiieincce e 58

4.5.1 Perbandingan Tinggi Tanaman ..........cccccccevveeveeieseeseeee e, 59

4.5.2 Perbandingan Lebar Daun ..........ccccovvvevieieniiene s 60

4.6 Pengujian Kecepatan Pengiriman Data............ccccoeereninineniniienenen, 61
BAB V PENUTUP ..ottt 62
5.1 KESIMPUIAN.. ..ottt 62

5.2 SAIAN ..t 63
DAFTAR PUSTAKA ettt rae e nee e aneeeanes 64
(I AV 1 o N SRS 66

X

http://digilib.mercubuana.ac.id/





