DAFTAR ISI

HALAMAN PERNYATAAN KEASLIAN SKRIPST.....ccccoiiiiiiiiiiieeeeeee e il
HALAMAN PENGESAHAN .......cccociiiii Error! Bookmark not defined.
KATA PENGANTAR ..ottt il
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI SKRIPST ......ccoooviiiiiinne \%
ABSTRAK .. vi
ABSTRACT ..ot e vii
DAFTAR ISLL .ot b et n e viii
DAFTAR TABEL .....oiiiiiii e xi
DAFTAR GAMBAR ..ottt xii
BAB I PENDAHULUAN ..ottt 1
1.1 Latar BelaKang ........cocoooiiiiiiii e s 1
1.2 Rumusan Masalah ..o s 2
1.3 Tujuan dan Manfaat...........ccoceiiiiiiiiee s 2
1.4 RUANEZ LINGKUD ...oiiiiiiiieie et 3
1.5 Sistematika Penulisan..........cccociiiiiiiiiiiiiiii 3
BAB II TINJAUAN PUSTAKA ...oiiiiiieiiie s 5
2.1  Penelitian Terkait Segmentasi Tumor Otak ...........cccooiiiiiiiiniienec e 5
2.2 Low Grade Glioma (LGQG) .....ccoveiiiiiiiiic e 6
2.3 Magnetic Resonance Imaging (MRI) .........cccooiiiiiiiiiii e 8
2.4 Pra-Pemrosesan Data...........cccociiiiiiiiiiiiiii i 9
2.5 Segmentasi Citra SemMantiK.........cceiiiiiiiiiiiiiii i 9
2.6 Deep LeATNING ........cccvuiiiiiiiiiiiie st 9
2.7 Jaringan Saraf Konvolusional ...........ccccoiiiiiiiiicec e 10

2.7.1 Lapisan KONVOIUSI.......cciviiiiiiiieieiic e 12

272 PAAAING ... 13

273 SIFIAC ... 13

2.7 4 LapiSan POOLING.........c.ccciiiuiiiiiii ettt 14

2.7.5 Lapisan Fully-COnnected ................ccccouvueiiiiiiiiiiiiiiiieiise e 14
2.8 FUN@ST AKLIVAST....viiiiiiiiiiiiiciie e 14

2. 8.1 RELU . 15

282 SWIS it et 15

2.8.3 HAVA SWISH .ottt 15



2.9 BACKDONE ..ottt e ———— 16

2.9 1 RESINEL ...t 16
2.9.2 MODIIENEL. ...ttt 17
2,10 Pyramid POOLING ............cccuouiuuiiiiiiiiiie ittt 18
2.10.1 Attrous Spatial Pyramid POOIING .............cccccociiiioiiiiiiiiiie e 18
2.10.2 Spatial Pyramid Pooling Module+ ...............cccccooveiiiiiiiiiiiiiiie e 19
2.11 Model DeepLabv3.....ccoiiiiiiiiiiie i 20
212 Batch NOFMAIIZATION ..........ccoueiuiiiiiiieie sttt 21
2.13 Adaptive Moment ESHMALION ...........c..cccoiiiiiiiiiiieiisi e 22
214 EVAIULION MEITICS ...ttt 23
2.14.1 Intersection Over Union (I0U) ........cccceiiiiiiiiiiiiic e 23
2.14.2 Dice COCLfICIONL ..........cooueiiiiiiiiiiiiii i 24
2.15 TOOLS daN LIDFATY ..ccvvveiiiiiiiii ettt 25
BAB Il METODOLOGI PENELITIAN .....ooiiiiiiiiiiii e 27
3.1 Garis Besar Permasalahan ...........cccccooiiiiiiiiiiicc e 27
3.2 Pengumpulan Data.........ccoooiiiiiiiieiii e 28
3.3 Pengecekan dan Visualisasi Data ..........cccoceviiiiiiiiiiinii 29
3.4 Pra-Pemrosesan Data..........ccccciiiiiiiiiiiiiiii s 32
3.5 Optimasi Arsitektur Model DeepLabv3+.........ccooiiiiiiiiii, 32
3.6 Pelatihan Model DeepLlabv3.......ccciiiiiiiiiiie e 35
3.7  Pelatihan Optimasi Model DeepLabv3+ ..o 35
3.8 Evaluasi dan Analisis Model ..o 36
BAB IV HASIL DAN PEMBAHASAN ..ottt 38
4.1 Lingkungan Penelitian dan Dataset..............ccocoviiviiiiiiiiiiiiiiiiiec e 38
4.1.1 Lingkungan Penelitian..........cccocooriiiiiiiiiii e 38
4.1.2 Data Pelatihan dan Pengujian............cccooiiiiiiiiiicnc e 39
4.2 Skenario Variasi Optimasi Model............ccooiiiiiiiiii e 39
4.3 Hasil dan Analisis Pengaruh Parameter Modul terhadap Model...............ccoovennennn. 41
4.4 Hasil dan Analisis Model Terbaik ...........cccooviiiiiiiiiiieee e 43
4.5  HaSil SEZMENLAST ...c.viiiviiiiiiiiiie et 46
4.5.1 Hasil dan Analisis Segmentasi Model Orisinal DeepLabv3+ dengan Model
Optimasi DeepLabv3+ ..o 46
4.5.2 Hasil dan Analisis Perbandingan Segmentasi Optimasi Model U-Net dengan
Penelitian Lain........ccoooiiiiiiiiiiie e 48
BAB V PENUTUP ..ottt 50

X



5.1 KESTMPULAN ...ttt e 50

5.2 SATAN ..ttt h et n e b e b e e nneas 50
DAFTAR PUSTAKA ...ttt 52
LAMPIRAN - LAMPIRAN ...ttt sttt ettt e sbe e eanaeennee s 56
LAMPIRAN 1. Arsitektur Model Orisinal DeepLabv3—+.........ccccceviiiiniiiniiiie e 57
LAMPIRAN 2. Arsitektur Optimasi Model DeepLabv3+ (SPPM+, ResNet50) ................ 59
LAMPIRAN 3. Kode Sumber Penelitian ...........coveiieiiiiiiiiiiesiisiee e 71



