DAFTAR ISI

LEMBAR PENGESAHAN ......ooiiiiiiiie ettt 1
LEMBAR PERNYATAAN ORISINALITAS .....oooiiiiiieeeeececeeeiens 1
ABSTRALK ...ttt e e ettt e e st e e e s s teeeeesnaeeeeenraeeeanns 111
ABSTRACT ...ttt ettt v
KATA PENGANTAR ..ottt e v
DAFTAR IISL....cooo e s vil
DAFTAR GAMBAR ........oooiiiiiie e X
DAFTAR TABEL ..ot xi
DAFTAR GRAFIK ..ottt xii
BAB L.ttt ettt 1
1.1 Latar Belakang .............cccoooiiiiiiiiiiieeeeee e e 1
1.2 Rumusan Masalah ... 3
1.3 Tujuan Penelitian ................coccooiiiiiiiiiii e 4
1.4 Manfaat Penelitian ... 4
1.5 Batasan Masalah.................co 4
1.6 Metode Penelitian ................ocoooiiiiiiiiiiiiieceeee 5
BAB IL ...ttt ettt et e 7
2.1 Tanaman Cabal ...t 7
2.2 Parameter Pemantauan ................ccoooiiiiiiiiiinicnice e 8
2.3 Greenhouse.............oooiiiiiiiiiiii e 10
2.4  Sistem Pertanian Otomatis ...............c..ccooiiiniiiiniiiini e, 11
2.5  Sistem Pengairan Otomatis ...............c.cccceeeviiiiiiniiiiieiieee e 11
2.6 Internet of THINGS .........cocoviiiiiiiiiiiie e 12
2.7  Mikrokontroler (ESP32 WeMos WiFi & Bluetooth Battery) .......... 13
2.8 SEISOL ..o 14
2.9 ReIA6 .o 21
200 POMPA ... e e 22
BAB IIL......oo ettt ettt ettt s 23
3.1 Tahapan Penelitian..................cooooiiiiiiiiiiiieee 23
3.2 Lokasi Penelitian ...............ccccooiiiiiiiiiniiiicecee 24
3.3  Desain Greenhouse ....................ccccoooueieiiiimieiniiiiniieinieeeieeeee e 24

vii



3.4  Desain Perangkat Keras .............ccccccoovviiiiiniiiniiiie e 26

3.5 Desain Perangkat Lunak ................c.cccooooiiiiiiiiniiiiie e, 28
3.6 Komponen dan Spesifikasi .............ccccoooriiiiniiiiiinii e, 30
3.7 Metoda Kalibrasi Sensor ...............ccccoviiiiininiinniinnceeece e 31
3.8 Metoda PengambilaData ..................cooooiiiiiiiiiiii e, 32
3.9  Metoda Analisa..........ccccoooiiiiiiiiiiniiiii e 33
BAB IV ettt et 34
4.1 Realisasi Perancangan Greenhouse ....................cccovvovvvviuvenceeeniunnnnne. 34
4.2  Realisasi Perancangan Sistem Pengairan Otomatis.......................... 36
4.3 Realisasi Perancangan Sistem Pemantauan Daya........................... 38
4.4  Hasil Kalibrasi Sistem.............ccccoocciiiiiiiiniiniiiceecee, 39
4.4.1 Hasil Kalibrasi HL69 (Sensor Kelembaban Tanah).................. 39
4.4.2  Hasil Kalibrasi YFG1 (Sensor Aliran Fluida) ........................... 40
4.4.3 Hasil Kalibrasi ZMPT101B (Sensor Tegangan AC).................. 41
4.4.4  Hasil Kalibrasi ACS712 (Sensor Arus AC) ........ccccceevvvieeeeeennnn, 43

4.5  KiInerja SiStem .........cccooiviiiiiiiiiiieiiieeeeee e 45
4.5.1 Kinerja Sistem Pemantauan..................cccoocoeeiiniiieniiiie e 46
4.5.2 Kinerja Sistem Pengontrolan....................ccccccooiinniiiiniinniiennen. 48

4.6  Analisa Pola Mingguan dan Harian ..o, 51
4.6.1 Analisa Pola Mingguan................ccceevviiiiiiiiieeeiie e 51
4.6.2 Analisa Pola Harian ..., 54

4.7  Analisa Konsumsi Air dan Daya.................ccoooiiiiiiniiinniiiic 58
4.7.1  Analisa Konsumsi AII ..........ccocceoiiiiiiiiniiiinieeceeceeeee 58
4.7.2  Analisa Konsumsi Daya Pompa..................cccccoeviiiiniiiinnniin. 59

4.8 Hasil Pertumbuhan Tanaman ......................cooooiiiniiini 60
4.8.1 Pertumbuhan Tanaman ... 60
BAB V e ettt ean 64
5.0 KeSimpulam ...........ccooooiiiiiiiiiiiii e 64
5.2 SAFAN ...oiiiiiiiiii e 65
DAFTAR PUSTAKA ...t 66
LAMPIRAN ...ttt ettt et eaee s 70

viil



