DAFTAR ISI

HALAMAN PERNYATAAN KEASLIAN SKRIPSI.......oooiiiiiieeeeeeeee e i
HALAMAN PENGESAHAN ....oooiiitiiiteietetee ettt sttt ettt et il
KATA PENGANTAR ...ttt sttt ettt ene v
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI SKRIPSI .......cccoovvieeiieenn. v
ABSTRAK ...ttt ettt ettt ettt et st e b enen vi
ABSTRACT ...ttt ettt a et s et et e et et et esaeene st enes vii
DAFTAR IS .ttt st sttt ettt e be s b viii
DAFTAR TABEL ...ttt sttt sttt eneas Xii
BAB I PENDAHULUAN ..ottt sttt ettt st sbe et 1
L1, Latar BelaKang ........ccccooviiiiiiiiieiiieeee ettt ettt e 1
1.2, Rumusan Masalah ..........cocooiiiiiiiiiiiiieee e s 4
1.3, Tujuan Penelitian ..........cccoeeuiiiiiiiiieiieeie ettt ettt ese e 4
1.4, Manfaat Penelitian .........cccooiiiiiiiiiiiiinieeeiesceeee ettt 5
1.5, RUANE LINZKUP ...otiitieiiieiieeie ettt ettt ettt e e e st eesaesaae e 5
1.6, Sistematika PenuliSan ...........coccoviiiiiiiiniiiiiieiiecee e 6
BAB II TINJAUAN PUSTAKA ..ottt 8
2.1, Penelitian Terdahulu ..........ccccooiiiiiiiiiii e 8
2.2 BAK oottt bttt eneas 10
2.3, Deep [earning (DL)........cciiiiieiieeieeieeeie ettt ettt sttt st e 14
2.4.  Convolutional Neural Network (CNN) ......ccceeevuieiiiiieeeiee e 17

2.4 0. INPUE LAYOT ... e 18

2.4.2. CONVOIULION LAYEF ...........ccooeeeeiieiieieee e 18

2.4.3. POOLING LAYET ...t 19

2.4.4.  FlLAUEn LAYEF ...........cccooociiiiiiiieiieee et 19

2.4.5.  Fully connected layer .................ccccccouvumiiiiiiiiiiiiieiie e, 20

2.4.6.  OQUIDUL LAYEF ...t 21

2.4.7. FURGST AKLIVAST ... 21

2.4.8.  Batch NOYMALIZALION.................ccccoceiiiiiiiiiieeeeee e 23

2.4.9. DFODOUL........oooiieeie ettt 24
2.5, INCEPLIONV ..ottt ettt e et e e abe bt e et e eteeeateenbeenneas 25
2.6, TFANSTET LOAFTING ...ttt ettt ettt et eensaeeateenseesnnas 26



2.0.1.  FeQture EXtraCIION. ................oouueeeeeeeeeeeeeeeeeeee ettt 26

2.60.2. FIN@-TUNING ...ttt et 27

2.6.3.  Konfigurasi Pelatilan.....................ccccccovviiiiiiiiiiiiiiiieiieee e, 27
2.6.3.1.  Categorical CrOSSENITOPY ........c..cccueecueeeiieeieesieenieeeieeeeeenieesseeseesseenseens 28
2.6.3.2. Learning Rate dan SCheduling ...............c.coocvuevcieoiiieciiiieniieiieeieenieans 29
2.6.3.3. OptiMiZer AdAM .....coovieiiiieiiiiie ettt ae s 30
2.6.3.4. EQrly StOPPDING ...cccueeeeieiieeiieee ettt 30

2.6.4.  Class WeiGRLING ............cc.ccoueiuiiiiiiiieeieee et 31

2.7, Preprocessing Data..........ccocouiiiiiiiiiiiiieiie ettt 32
2.7 1. ReSIZE IMAZE ..ot 32

2.7.20 NOFIMQLISASI.....c....ooeieiie ettt 32

2.7.3. Data AUGMENIALION. .............ccoeueeiaiiieeiiee et 32

2.8, Evaluasi MOdel .......coooiiiiiiiiiiiiee et 33
2.8. 1. CONUSTON MALFIX ...ttt 33

2.8.2. ACCUFACY ..ottt et e 34

2.8.3. PPECISION .......cciiiiiiiei e 34

2.84. RECAIL........ooiiiiieeee e 35

2.8.5. FI-SCOT@....c.eioiiiiiiiiiiet e 35

2.8.6.  TOP-K ACCUFACY ......eeeieeeiieeee et 36

2.8.7. Mean Average PreciSion (MAP) ............ccccccoviiiiiiiiiiiiiieiiieieeee e, 36

2.9, KOrelasi Dataset ..........cceeuirieriiiiiiieeeiese ettt 37
2.10. TOOLS ANA LIDFAFY ...ttt ettt ae e e ennes 39
BAB IIIl METODE PENELITIAN .....ooiitiiiitiiiiteteeeeeeteet ettt 41
3.1.  Garis Besar Penyelesaian Masalah ...........c.coccooiiiiiiiiiiiiiiiiieeee e 41
3.2, Pengumpulan Data .........ccoooiiiiiiiiiiiiieieie et 43
3.3.  Analisis Korelasi Dataset ..........coeeririieriiniiiiiieeciesteseeie e 49
3.3.1.  Analisis Korelasi INtra-kelas...................cc.ccccoooeviiiiiniianiiniinieiieeee, 49

3.3.2.  Analisis Korelasi ANtQrkelas ................c.ccccoviioieiiiiiiniiiniiieiiec e 50

3.4, PreproceSSing Data..........occ.eiiiiiiiiiiiiiiieeeeeeee ettt 51
3.4.1.  Pembagian DaAtaSet...................cccoceueiiieeiiaiieiieeeeee e 51

3.4.2.  Resize dan NormaliSasi CitFa................ccooceeviioiiniiiiiiaiieiiee e 52

3.4.3. AUZMENTAST DALA ... 53

3.5. Pembangunan MOdEl..........c.cooiiiiiiiiiiiiiiieieee e 54

X



3.5.1.  Percobaan Konfigurasi ArSTteRtUr..................cccoevvevveieieiiiiiieiieeeeeene 55

3.5.2.  Konfigurasi Arsitektur Final .................ccccoovvemiiiniiiiieiiieeeeieee e 56
3.6, Proses Pelatinan ..........ccooiiiiiiiiiiiiiieiiceeeee e 58
3.6.1. Fase Il Feature EXIFACION ...........c.c.ccccocuiriiiniiiiiiiiiit et 58
3.6.2. Fase 2 FINe-TUNING...........ccc.ccoouieiiiieiii ettt 60
3.7, Evaluasi MOdEl ......coc.oiiiiiiiiiiiiec et 62
3.7.1.  Analisis Grafik Training...............ccccccoeiiiiiiiniiiiiieeie et 62
3.7.2.  Perbandingan Hasil Per FaSe...............cccccemvimviiniiiaiiaiieeeeeieee e 63
3.7.3.  Evaluasi pada Dat@ UjJi ...............cccooocueviiaiiaiiiaieeieeeeeeee e 63
3.8. Analisis Korelasi Dataset terhadap Performa Model...........c.ccccevviiniieniiiiiinniienns 64
BAB IV HASIL DAN PEMBAHASAN .....oiiteete ettt e 65
4.1. Lingkungan Proses Percobaan ............ccccoevuiiriiiiiieniiieiieieeiceee e 65
4.2, Pengumpulan Data ..........cccooiiiiiiiiiiiiieieeee e 66
4.3.  Analisis Korelasi Dataset ..........cocerieriieiiiriiniiiienieeieeieseee ettt 67
4.3.1.  Analisis Korelasi INtra-kelas ...................ccccccccoveviiiiiniieniiniiiieiieee, 67
4.3.2.  Analisis Korelasi ANtQrkelas ................c.cccccoviioieiiiiiiniiiniiieiieceeee 70
4.4, PreprocesSing Data..........cooouiiiiiiiiiiiiiie et 72
4.4.1.  Pembagian DaAtaSer...................ccoceeiiiemiiaiiaiieeeeeie et 73
4.4.2.  Resize dan NOFMALISASI ...............cccccccoiiiiiiiiiiiieiieesee e 73
4.4.3.  AUGMENLAST DALA ...........cceeeiieiieee e 73
4.5. Pembangunan MoOdEl..........cccoeviiiiiiiiiiiiieiiee et 74
4.5.1. Percobaan Konfigurasi ArSTteRtUF.................ccccoeveevieieiiaiiiiiieeieeeeeeee 74
4.5.2.  Konfigurasi Arsitektur Final ..................ccccooiviiiiiiiiiiiiiiieeeeeie e 77
4.6.  Proses Pelatinan ..........cccoooiiiiiiiiiiiiie e 77
4.6.1. Fase I Pelatihan Classification Head..................c.ccocoovviiiviianiiniianannne. 77
4.6.2.  Fase 2 FINe-TUNING............cc.cccouiiiiiiaiie ettt 78
4.7, Evaluasi MOdel .......cocooiiiiiiiiiiii et 79
4.7.1.  Grafik Training HiSTOFY............cccccceiiiiiiiiiieiieeeeee e 79
4.7.2.  Perbandingan Hasil Per FaSe...............ccccoemviiiiiasiiiaiiaiieeeeeieee e 80
4.7.3. Metrik EVAIUGSI..............cccocooiiiiiiiiiiiiieit e 81
4.7.4.  TOP-K ACCUTACY ..o 82
4.7.5.  Mean Average PreciSion (MAP) .............ccccoovviiiiiiiiiiiiiieieeeee e 82
4.7.6.  Analisis Confidence Model....................ccoccomvviiiiiiiiiaiiiiiieiieeieee e &3



4.7.7.  CONJUSION MUALFIX ..ottt ae e 84

4.7.8.  Akurasi Per Kelas..............ccccccccoioiiiiiiiiiiiiiiiiiiiet e 86
4.8. Analisis Korelasi Dataset terhadap Performa Model............cccoocieviiniiiniiniieenee. 88
4.8.1. Analisis Korelasi Intra-kelas terhadap Accuracy per Kelas....................... 88
4.8.2.  Analisis Korelasi Antarkelas terhadap Accuracy per Kelas ....................... 90
BAB V PENUTUP ..ottt sttt st sbe et 94
5.1 KE@SIMPUIAN «..eiiiiiiiieiiece ettt sttt e et e st e e e e enaeenaens 94
5.2 SAIAN.ccuiiiiiiiiiie ettt ettt et e h et et et e bt e e eree s 95
DAFTAR PUSTAKA ...ttt sttt ettt st bt sne et eneas 98

X1



