DAFTARISI

LEMBAR PERNYATAAN ORISINALITAS T .eooieieeeeeeee ettt il
LEMBAR PERNYATAAN ORISINALITAS 2 ..ottt iii
LEMBAR PERNYATAAN ORISINALITAS 3 ..ottt 1\
LEMBAR PERNYATAAN ORISINALITAS 4 ..ottt A%
ABSTRAK ...ttt ettt ettt ettt e st e et e e at e st et e e sa e st e teenteeteeseentenneenseenee e vi
ABSTRACT ...ttt ettt ettt ettt e et e st e e steestesseesseeseesseensesssanseenseensenseensensnans vii
KATA PENGANTAR ...ttt sttt ettt ettt e viii
UCAPAN TERIMAKASIH ....ooiiiiiiiiiiiietee ettt sttt et s ix
DAFTAR ISttt sttt ettt e bttt st e bt e bt entesbeebeenee e Xi
DAFTAR GAMBAR ...ttt ettt et st nb et e b e saeens XV
DAFTAR TABEL ...ttt sttt ettt et st e e Xvii
DAFTAR SINGEKATAN ...ttt ettt sttt ettt e sttt saeesaeennesneans xviii
BAB 1 USULAN GAGASAN ...ttt ettt et ettt ettt e e see e 1
1.1 Deskripsi Umum Masalah...........coocieiiiiiiiiniiiieieeee e 1

1.2 Analisis Masalah..........coooiiiiiiiiiiii e 1

1.3 Analisis Solusi Yang Ada........cccocveviiiiiiiiiiiiiceeeee e 3

1.4 Tujuan Tugas AKNIT .......ccoiiiiiiiiii e 4

1.5 Batasan Tugas AKRIT.........coooiiiiiiiiiie e 5

BAB 2 TINJAUAN PUSTAKA ... .ottt sttt e 6
2.1 Berdasarkan Jurnal Ilmiah ..., 6

2.1.1  MOobile APPLICALION. ..........ccccueeeeeeeeeiieeeee ettt re e eaae e e 6

2.1.2  MaACHING LEAITNING .......c...eoeeeeeeeeeeiee e eeteeentae e eaaa e aaeeensaeesnsae e 7

2.1.3  TenSOTFIOW ...t 8

2.1.4  Convolutional Neural Network (CNN).......cccceeviieriieeiiieeiieeeceeeeee e 8

215 YOLOVS ettt ettt sttt et e e e aeenseennens 9

Xi



2.1.6  Training Set, Validation Set, dan Testing Set .........c..ccccoueeevueeevveeeeveeercrenanns 10

2.1.7  Confusion MatrIX .....cccueeriieiiieiiieiieeieeiee ettt et 10

2.1.8  RODOTIOW. ..o e 11

2.2 Berdasarkan Hasil Wawancara ............coceeiiiiiiiiiniiiieeecceeceee 12

BAB 3 SPESIFIKASI DAN DESAIN SISTEM .....ooiiiiiiiiiiiiiiiieeieeeieseieee e 13

3.1 SPESTIKAST SISEEIM ...eevvieiiieiiieiieeie ettt eneaes 13

3.2 DIESAIN SISTEIM.....viiiiiieiieeiieeteet ettt sttt ettt e e enee 15

3.2.1  Desain Solusi Terpilil........cccooiieiiiniiiiieiiiciieeceeee e 15

3.2.2  Diagram BIOK........ccoociiiiiiiieiieiiieeie ettt e 17

3.2.3  Diagram At (FIOWCHAATE) ....ccueeeieeiieiiiiieecieeeie et eie e ssaee e 18

33 Metode Pengukuran yang Sesuai dengan Solusi Terpilih.........cccccoceevieniennee 24

3.3.1 Pengukuran/Verifikasi Spesifikasi......c..cccceevuiriininiiinieniniinicnieccneceee, 24

3.3.2  Verifikasi Sistem Pengontrol Kondisi Suhu ..........ccooooiiiiiiiiiiiiiniiee 24

3.3.3  Verifikasi Sistem Pengontrol Kelembapan Media...........cccccoceeveriinennnnnnee. 25

3.3.4 Verifikasi Sistem Pengontrol dengan Database ................ccccoeveveveneennnnee. 26

3.3.5 Verifikasi Sistem Pengontrol dengan Machine Learning............................ 27

3.3.6  Verifikasi Sistem Pengontrol dengan Mobile Application........................... 28

BAB 4 IMPLEMENTASI ...ttt ettt sttt saens 29

4.1 Deskripsi umum implementasi .........ceecveeeriieeeriieeeiieenireeeieeeeieeeeieeesree e 29

4.2 Detail IMplemeENntasi .....c..eeecveeeiiieeiieeeiee et eree e eaee e e e s 30

4.2.1 Implementasi Perangkat Keras ..........cccccceevviiiiiiiiiiiiiieiiieciee e 30

4.2.2 Implementasi Machine Learning ..............ccocueeveeervueeescueeesireeesreesieeesineeenns 41

4.2.3  Perangkat Lunak ........cooooveieiiiiiiiiecccee e 44

4.2.4  DataDaSE .....cevueiiiiiiieeiee et sttt 51

4.3 Prosedur Pengoperasian SOIUST.........cccueviiiriieiiieiierieceeee e 53
BABS5 56

PENGUIJITAN. ...ttt ettt ettt b et s a e bt et e sttt et e satenbeenbeebeenbeennesanens 56

xii



5.1 Skema Pengujian SiSteM.......c..ceccuiiiiiiieeiiieeciee ettt 56

5.1 Tujuan Pengujian ........ceeeeveeeiiieeiiieesieeeciee et tee e vae e serae e e e 56
5.1.2  Daftar PENgUJIan .........cceeeiiiiiiiieciieeciee ettt 56
5.2 Proses Pengujian dan Analisis Hasil..........cccoovvieiiiiiniiiceceeeeee e, 57
5.2.1 Pengujian Kalibrasi SeNnSOT.........ceeeiiriieiiierieeiienie ettt 57
5.2.2 Pengujian AKIUALOT .......c.eoviieiierieeiienieeteesite et e et esereebeesareebeessaeeseesaneens 60
5.2.3  Pengujian BlACk BOX .........ccveeeuieeuiiiiieiiesie ettt sa e 61
5.2.4 Pengujian System Usability Scale (SUS) ....cccevviieviieniiiiiieieeiiecieeieeene 63
5.2.5 Pengujian Quality of Service (QOS) ....ccveruiriieriieiienieeieeeie et 65
5.2.6 PengUJian DAIADASE ..............ccuveeueecuieiiieiiiesieeiieesieeereesaeeteesseeseessseenseessseens 70
5.2.7 Pengujian Machine Learning...............cccccouceeiueecuieseesieeaiiesieeieeseeeeeenns 74
5.2.8 Pengujian Sistem Secara Keseluruhan..........c..cocoeviriiniiiinininnnniicnes 80
5.3 Analisa Hasil Pengujian............cccooiiiiiiiiiiiiiiiecieceee e 81
5.3.1 Tingkat Keberhasilan...........cccccoooiiriiiiiiiiiiieccee e 82
5.3.2  Faktor Pendukung dan Penghambat.............c.cocooviriiniininiiniiiiceee, 83
5.3.3  Keterbatasan SOIUST.......ccueeuieiiiiiiieiieeiiesiie ettt 83
5.3.4 Rencana Pengembangan Berkelanjutan.........c..ccccecevieneniicnicnenicncenennne. 84

BAB 6 85
KESIMPULAN DAN SARAN ...ttt ettt ettt sttt sae e s 85
6.1 KeSTMPULAN ...t s 85
6.2 SATAN Lttt et eeeas 86
DAFTAR PUSTAKA ...ttt ettt ettt st e bt et eeneesseenseennans 87
LAMPIRAN A ettt ettt ettt et e et e bt et e e st e seenteeseesseenseeneesseensesneans 91
Wireframe Mobile APPLICALION .............ooecueeeeieeeciieecie ettt se e e sae e aaeesaeeesaea e 91
LAMPIRAN B ..ottt sttt be et st sbe et e aeesbeenesanens 93
SOUTCE COAE IOT ...ttt ettt st nb ettt sae e sanens 93
LAMPIRAN C oottt et sttt sttt et st sbe et eaeenae e 111



Hasil Implementasi Mobile APPLICATLION ..............ccueeeeueieeiiiecieeesiee e 111

LAMPIRAN D oottt ettt et ettt et e s et eententeenseentesseenseeneenaeenes 114
Hasil Pengujian Sensor DHT=22.......ccccuiiiiiiiiiiiceeee ettt e 114
LAMPIRAN E ..ottt ettt et e sttt e eat et e enseentesneenseeneenneenes 116
Hasil Pengujian Sensor Soil Hyrometer .........ccocvveiieiiieiieeiieiiecieesee et 116
LAMPIRAN F oottt ettt et sttt st sb bt e enae e 110
LAMPIRAN G ..ottt sttt ettt et b et eat et e et s ate bt e b e eneenaeenee 116
LAMPIRAN H ..ottt sttt ettt et sttt esaeenee 121
LAMPIRAN L.ttt ettt et sttt et et et e e st e bt et e e st e saeenee 123
LAMPIRAN J .ttt sttt ettt ettt et eat et e e snte bt enbeeneenaeenee 125
LAMPIRAN K ..ottt ettt e ettt e e e et e e e ettt eeeesnsbeeeeessaaeeeessaeeeennnseeeens 128

X1V



