DAFTAR ISI

HALAMAN JUDUL ...t [
HALAMAN PENGESAHAN [ ..o i
HALAMAN PENGESAHAN ..o ii
KATA PENGANTAR .t 1\
ABSTRAK e %
ABSTRACT ..ttt Vi
DAFTAR IST ...ttt be e vii
DAFTAR TABEL ...t e Xi
DAFTAR GAMBAR ... s Xii
DAFTAR LAMPIRAN ...ttt Xiv
BAB | PENDAHULUAN ... 1
1.1 Latar BelaKang ..o 1
1.2 Rumusan Masalah ... 4
1.3 Batasan Masalah ..o 4
1.4 Tujuan PeNneItIAN ........oooiiiiiiiiiceee e 5
BAB 1 TINJAUAN PUSTAKA . ..ottt 6
2.1 FHIM e 6
2110 GeNIE FIIM o 6
2.1.2. POSEEr FIlM oo 8

vii



2.2 CHIIADIGIAl ....oveiiiiiieeee e 9

2.2.1. Fitur Citra Digital .........cccooiiiiiieceeeeee e 10
2.2.2.  Sistem Warna Red Green Blue (RGB)........cccccevevveveiieneeie e 10
2.3 Maching Learning.......ccccovevuviiieiieii e 10
2.4 Artificial Neural Network (ANN) .....ccoiiiiiiiie e 12
2.5 Kilasifikasi Multi-label ... 13
2.5.1.  Fungsi AKtivasi SIgmoid .........cccccocevveiiiiiiiieie e 15
2.5.2.  Loss Function Binary Cross ENtropY........ccceeveveevvevesiieseese s 16
2.6 Convolutional Neural NEtWOrK ..........cccooeieiiiiiininisieeeee e 17
2.6.1.  CONVOIULION LAYET ..ot 18
2.6.2. Rectified Linear Unit (RELU) ......ccccoveiiiieiiciecc e 20
2.6.3.  POOIING LAYEN....ccoiiiiiiee et 20
2.6.4.  PAUUING ...ooiiiiiiiiieiee e 22
2.6.5. SR .o.eiii e 24
2.6.6.  Fully Connected Layer..........cccevveiiiiiiie i 24
2.6.7.  Xavier INitialization ..o 26
2.6.8.  Batch Normalization ...........cccooviiiinininiee e 27
2.7 TuNINg HYPErParameter........cccooiiiriiieieiee ettt 29
2.8 INCEPLIONRESNELVZ......oviiiiiiitee e 30
2.9 XCEPLION Lttt e ae e ne e 35
2.10 BacKpropogation.........coceeieiiriierieeie et 40



2.11  AdaM OPLIMIZEL ... 41

2.12  Transfer LEAINING ........coeiieeiiriiisi ettt 42
2.13  AUgMENAST DALa.........cccieeiiiieiiese e 43
2.14 Multi-label Random Oversampling (ML-ROS).........cccevvevviinivenecnnn, 44
2.15  OVEITITEING ..ot 45
2.16 Pengukuran Ketepatan Klasifikasi Multi-label...............ccccccocininnnnnn. 46
2.16. 1. HammMINQG LOSS.....cciviiieiieiieiiesie ettt 46
2.16.2. AKUIBST ..ottt 48
BAB 1l METODE PENELITIAN......ooiiiie e 50
3.1 Jenis dan SUMDBEE Data..........cccuiirieiieiiiieiesesiesesee e 50
3.2 Variabel Penelitian...........cccoiiiiiiiiiiiiceeee e 50
3.3 Tahapan AnaliSis Data .........ccccccvueiieiiciieiiece e 51
3.4 Diagram Alir AnaliSisS Data .........ccevereriiiiiniiiiieieeee e 52
BAB IV HASIL DAN PEMBAHASAN ......ooiiiiiiiee e 53
4.1  Pengumpulan dan Pelabelan Dataset ............cccovveiveeiieiiievie e 53
4.2 Pra-pemrosesan Data ........cccccoueeiiieiiiiie e 54
4.3 Penentuan HYperparameter..........coueiveieiieniiiie e 57
4.4 Pelatinan MOl ........cooiiiiiiiee 58
4.4.1. Pelatihan Model Arsitektur InceptionResNetV2 ............ccocevvvennns 58
4.4.2. Pelatihan Model Arsitektur Xception.........ccccevvreereeneninnieeneeene 60

4.5  Perhitungan LapiSan..........ccceiiiieiieniieie e 62



45.1.  Arsitektur InceptionRESNEtV2.......ccooiviiiiiiiiiiieee s 62

452, AISItEKIUr XCOPLION .....oviiiiiiiiiicieie e 91

4.6 Hasil Pelatihan Model...........ccoooiiiiiiiicee e 112
4.7  Perbandingan dan Evaluasi ArsiteKtur..........ccccceeveivevvivesieneee e 113
4.7.1.  Datd Validasi.........ccoooeiiiiiiiiiiecce e 114
G R 0T\ WU | OO 116
BAB V KESIMPULAN DAN SARAN ..o 119
5.1 KeSIMPUIAN ..ot 119
5.2 SAIAN ..o 119
DAFTAR PUSTAKA L.ttt et 121
LAMPIRAN ...ttt 124



