DAFTAR ISI

HALAMAN PERNYATAAN KEASLIAN SKRIPST ....cooiiiiiiiieieeeeseeeeee e 11
HALAMAN PENGESAHAN ..ottt sttt sttt sttt s nae e il
KATA PENGANTAR ...ttt ettt ettt teestessae st e seesaesseenseessanseensennsenseens v
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI SKRIPSI .......ccccooeviininiennne v
ABSTRAK .ottt ettt ettt ettt b e ettt e bt et e et ens vi
ABSTRACT ...ttt ettt ettt et e et et e et e s st ebeentesseenseenseeseenseensesneenseeneans vii
DAFTAR IS ...ttt ettt st st et e viil
DAFTAR TABEL ...ttt sttt ettt st st e bbb ens xi
DAFTAR GAMBAR ...ttt ettt ettt sttt et e s e beentesneenseeneens xii
BAB I PENDAHULUAN ..ottt ettt ettt st ettt bt ettt ae e s 1
1.1 Latar Belakang .........cccueiiiiiiiiieceeeeeee et 1
1.2 Rumusan Masalah ..o 2
1.3 Tujuan dan Manfaat ..........ccoeeiieiiiiiiiiiee e 2
1.4 RUANE LINGKUD ©.eovviiiiieiiee ettt ettt ettt e 3
1.5 Sistematika PenuliSan ..........ccccoeoiiiiiiiiiiie e 3
BAB II TINJAUAN PUSTAKA ...ttt sttt st ae e s 5
2.1 STALE OF TRE AFT ..ottt ettt et et eesaesnaeenseeenne 5
2.2 COMPULET VEISTON ..ottt ettt ettt et sabee e st eenabee e e 8
2.3 MaACRINEG LOATTING ...ttt et 9
2.3.1 SUPETVISCd LEAVNING ...........ooeeeveeeieeeiieeeee e aee e eaee e e e e 9
2.3.2 Unsupervised LEATNING ...........cccoeceeeeeeieeeiieeieeeieeeie e see e esaeeseesaaesnseenes 10
233 Semi-Supervised Learning ..............ccocceueoeioieciieniieiiesie et 10
234 Reinforcement LEATNING ............ccueeecueeeieieciieeeieeeeieeesieeereeeiaeeeaeeesseeennvee s 10
2.4 DD LOATTING ..ottt ettt ettt ettt e et e s e e 11
2.4.1 Convolutional Neural Networks (CNNS) .....ccccoeviiriiiiiieiiieieeeeeeee e 12
2.4.2 Long Short-Term Memory Networks (LSTMS) ....cccoveevieincieeiniieeieeeeieeeen, 12
2.4.3 Recurrent Neural Networks (RININS) .....eeecviiieiiieeeiee et 13
2.5 ODbJECE DEIECIION ...ttt e e e st e e st e e saee e sbeeessaeesseesnnaeens 14
2.5.1 ONE-S1AZE DEIECIOTS .....eveeeeeeeieeeeiieeeiieeeiee et e esaeeetveesaaeesaeesssseesnaseessreeens 14
252 TWO-SEAZGE DEIECIOFS .......eeeeeeiieeieeeee ettt et 15
2.5.3 Transformer Based DEteCIOTS ............ccoueeecueeeiiueeeiieeeieeesieeesieeesseeesseeseseeenns 15



2.6 You Only Look Once (YOLO) ...coouiiiiiiiieieeiee ettt 16
2.6.1 EVOLUST ATSIEEKIUL ...eoiiiiiiiiiieiie e e 17
2.6.2 Komponen Utama ........coooiieiiiieiiiieeiieeee et 19
2.7 YOLOVS .ottt ettt ettt ettt et e e e e et e enteeste st ensesseenseenseeneas 20
2.7.1 ATSIEKIUT YOLOVS ...ttt 20
2.7.1.1 BACKDONE ...t e 21
2.7.1.2 INECK & HEAA ...t 23
2.7.2 Blok Arsitektur YOLOVS ....coouoiiiiiiiiiee et 24
2.7.2.1 2 et ettt 24
2.7.2.2 BOHHERECK ... 25
2.7.2.3 SPPE e ettt st ne e 26
2.72.4 CONVOLUSION ..ottt sttt 27
2.7.2.5 DICIOCE ... et 29
2.73 Variasi YOLOVS ....oouooiiiieiiieeee et 30
2.7.4 Performa YOLOVS ... 31
2.8 DALASEL ... 31
2.8.1 Data COIIECHION ......coueeeeiiiiiiiiiieeeeeeeet et 32
2.8.2 DAt PreProCeSSING .......cooveeieiiiiiiieieiiee ettt ettt ettt e s 33
2.83 DaAtA ANROLALION ...ttt 33
2.9 MOl EVAIUAST ..cvveiieniiiiiiiieiece e 34
29.1 CONFUSTON MALFIX ..ottt 34
2.9.2 Intersection Over Union (I0U) ........ccoeevciiiiiiiiieriieeeiee et 35
293 Precision dan Recall .................ccoceieeiiiiiiiiiniiiiinienieeestee e 36
294 FLoSCOF ettt e e e e aee e e aaee e e 37
2.9.5 Average PreciSIon (AP) ...ttt 37
2.9.6 Mean Average Precision (IMAP) ........ccccvoviiiiiiiiiiiiiieeeeee e 38
BAB IIIl METODOLOGI PENELITIAN ..ottt 39
3.1 Gambaran Umum Penelitian ...........ccooooiiiiiiiiiiiiieceeeeeee e 39
3.2 Pengumpulan dan Pelabelan Data ............ccccoooiieiiiiniiiiiiiniieieeeeee e 39
33 Pembagian Data .........ccociiiiiiiiiii e 40
34 AugmMeEntasi Data ........cc.oeeiiiieiiieceece e 41
34.1 ROTAST Lt 42
34.2 KECETANAN ..ottt 43

X



3.4.3 FIP oo eeeeeee e eseeeese e eeeseeee s ees e 44

3.5 Hyperparameter TURING ............cccueeeeeeeiieeeiie et eeeeeeieeesieeesveeesiaeeesaaeesaaee e 44
3.6 Pelatihan Model Menggunakan YOLOVS .......c.ccccceeviiiiiiiiiienieeieeie e 46
3.6.1 BACKDONE ...ttt et e 46
3.6.2 INECk & HEAU .........c..oooueiiiiiiiiiiiiteeee ettt 48
3.7 Evaluasi MOde ......cc.ooiiiiiiieiiiiieeee e e 49
BAB IV HASIL DAN PEMBAHASAN ....ooittiitiitt ettt 54
4.1 Lingkungan dan Perangkat yang Digunakan untuk Penelitian .............c.cccuo....... 54
4.2 Hasil Hyperparameter TURING .............c.cooueecueerieeieieniieeieesieesieesieesveeeseesseesee e 55
4.3 Analisis Performa Model ..........ccooiiiiiiiiiiiiieeeee e 57
BAB V PENUTUP .....ooiiiiiiteeetet ettt sttt sttt st sttt et nbe e 60
5.1 KeSTMPUIAN ..ot e e et e e eeaaeenae s 60
5.2 SATAN ..ttt ettt nees 60
DAFTAR PUSTAKA ...ttt ettt st sttt et st 61
LAMPIRAN 1. Gambar Input dan Output Program.............cccceeveeniiiiiieniieenienieeee e 65



