DAFTAR ISI

HALAMAN JUDUL .....oooiiiiiiii e i
HALAMAN PENGESAHAN PEMBIMBING .........ccccoooiiiiiiiiiniieee e iii
HALAMAN PENGESAHAN PENGUUJL ... iv
SURAT PERNYATAAN ......ooooiiiiiiiii s \4
KARYAASLI TUGAS AKHIR .......ccoooiiiiiiiiiii s \4
PERNYATAAN BEBAS PLAGIASI ........cccooiiiiii vi
ABSTRAK ..o s vii
ABSTRACT ..o viii
KATA PENGANTAR ..ot ix
DAFTAR IS ...t r e nn e ne e X
DAFTAR TABEL . .........ooiiiiiiiiii e xiii
DAFTAR GAMBAR ..ot Xiv
BAB I PENDAHULUAN........coiiiiiiiii e 1
1.1 Latar Belakang Masalah ...........ccccoiiiiiiiiiii e 1

1.2 Rumusan Masalah..........cccooiiiiiiiiiiiiii e 3

1.3 Batasan Masalah .........cccocooiiiiiiiiii e 3

1.4 Tujuan Penelitian ..........ccoeeiiiiiiiiiieec e 3

1.5 Manfaat Penelitian ..........cccooiieiiiiiieiiecie e 4

1.6 Tahapan Penelitian.........cccocviiiiiiiiiie i 4
1.6.1 Metodologi Penelitian ............ccoeiieiiiiiiiiiiiiicec e 4

1.6.2 Metode Pengembangan SiStemM...........ccceeruieieriiiieiiiiiiesie e 5

1.7 Sistematika PenuliSan ...........ccoooiiiiiiiiiiic i 5
BAB II TINJAUAN LITERATUR ......cooiiiiiiiiiiiieeee s 7
2.1 BIJ1 KOPI 1ot 7
2.1.1 Cacat Fisik pada Biji KoOpi .......cccoviiiiiiiiiiiiii, 7

2.1.2  Proses Pengolahan dan Sortir Cacat Fisik pada Biji Kopi ............cc...... 8

2.2 Citra DI@Ital .....oooieeiiceee e 9

2.3 Pengolahan Citra.........ccoovviiiiiiiiiiii s 10

2.4 DetekSi ODJEK ...ouviiiiiiiieiic s 12

2.5 Deep LeAFNING .........ccooviviiiiiiiiiiii ettt 14

2.6 Convolutional Neural Network (CNN) ......ccccoiiiiiiiiiiinieiee e 16

2.7 YOLOVSE ..ottt ettt 17
271 BACKDONE ...ttt 20

2720 NECK ... s 24

273 HEAA ..o 25

2.8 Evaluasi Performa Model ............ccoooiiiiiiiiiiii e 26



2.8.1 Intersection over Union (I0U) .........ccccooiriiiiiiiiiiiiiciic e 27

2.8.2  CONUSION MAIFIX ... 27
2.8.3  Precision dan Recall .................cccovuviiiiiiiiiiiiiiiiceee e 28
2.8.4 mean Average Precision (MAP) .......cccccocviviiiiiiii i 28

2.9 Penelitian Terdahulu ..........ccoooiiiiiiiiiiii 29
BAB III METODOLOGI PENELITIAN ......cccoooiiiiiiiiiiccee e 34
3.1 Pengumpulan Data.........cccocveiiiiiiiiiiiiiiice e 34
3.2 Pra-pemrosesan Data .........cccveiiiiiiiiiiiiiiee i 36
3.2.1  Cleaning Data...........cccoviiiiiiiiieii e 36
3.2.2 Annotating Data...........ccccooviiiiiiiiiii e 37
3.2.3 Resize Data ......ccccviiiiiiiiiiii 38
3.2.4  Splitting Data.......ccccoouiiiiiiii s 38
3.2.5 Augmentasi Data ........ccooiiiiiiiiieee s 39

3.3 Pelatihan Model.........ccoooiiiiiiiiiii 42
3.3.1  KONTIGUIAST ..uviiiiiicie et 43
3.3.2 Implementasi Model YOLOVEN .......cccoviiiiiiiiiciiiic e 43

3.4 Evaluasi MOdel.......cccooiiiiiiiiiiiiie e 51
3.5 Pengembangan SiStEM .........cccuiiuiiiiriiiiiiieiiee e 51
351 ANGIYSIS ..o 52
3.5.2 DESIGN ..cceeiiiiiiiiiiie i 52
353 COdING ..ot 55
354 TBSHNG ...ceviiiiiiii it 55
3.5.5  MaAINIANCE ...t 55

3.6 Pengujian Model SIStem ........ccooviiiiiiiiiiiiiie e 56
3.7 Perhitungan Akurasi Hasil Pengujian ..o, 56
BAB IV HASIL DAN PEMBAHASAN ......oooiiiitiiei e 57
A1 HASIL. oo s 57
4.1.1 Pengumpulan Data...........ccccoiiiiiiiiiiiiiii e 57
4.1.2 Pra-pemrosesan Data...........cc.cccoviiiiiiiiiiii 57
4.1.3  Pelatthan Model.........cccociiiiiiiiii e 61
4.1.4 Evaluasi Model .........ccooiiiiii 69
4.1.5 Pengembangan SiStEM ..........cccoviierririeieeriienee e 73
4.1.6 Pengujian Model SIStem.........coeiviiiiiiiiiiieiese e 79
4.1.7 Perhitungan Akurasi Hasil Pengujian...........ccccoooviviiiiiiiiinic e 81

xi



4.2 PemDARASAN ... oo e ———— 83

BAB V PENUTUP ...ttt et beesnee s 85
5.1 KESIMPUIAN ..ot 85
5.2 SATAN ..ttt e e e e nnnes 86
DAFTAR PUSTAKA ...ttt bbb 87
LAMPIRAN ...ttt sttt et e e be e s at e e abe e sabeeebeesnbeenseeanbeeareeas 92

Xii



