SEGMENTASI TUTUPAN LAHAN
Delfia Nur Anrianti Putri, Wahyono, S. Kom., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
DAFTAR ISI

DAFTAR ISLuuciiiiiiiiiiniiniinninniisssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses i
DAFTAR GAMBAR......uuiiiiiiiinninniintinsniississstsssissssssssssssssssssssssssssssssssssssssssssass ii
DAFTAR TABEL......uuuiiiiiiiiinninsiissnisssisssisssisssissssssssssssssssssssssssssssssssssssssssssssssns vi
ABSTRACT ...uiiiiiiiniinniinniinnnsssisssisssissssissssosssssssssssssssssosssssssssssssssssssssssssssssssses vii
INTISARLL..uuiiiiniiiiiniiisninsniissnissiessstssssisssisssssssssesssssssssssssssssssssssssssssssssssssssssssses viii
PERNYATAAN PLAGIARISME.........ciiiiinninninnninsninsnisssnsssssssssssssssssessssens ix
BAB I PENDAHULUAN 1
1.1 Latar BelaKang...........coouieiiiiiiiiiieieeee ettt 1

1.2 Rumusan Masalah............coooiiiiiiiii e 3

1.3 Tujuan Penelitian..........ccoooiiiiiiiieiiieieeeee et 4

1.4 Batasan Masalah.............oooiiiiiiiii e 4

1.5 Manfaat Penelitian............oocuieiuiiiiiiiieiiieiee et 4

1.6 Metodologi Penelitian...........coceeiuieiiiiiiiiiieeieeie e 5

1.7 Sistematika PenulisSan............ccoooiiiiiiiiiiiiiiieeeeee e 6
BAB II TINJAUAN PUSTAKA.....cccoiitiitiistinnnicsnissstsssisssssssstesssssssssssssssssesssssssses 8
BAB III LANDASAN TEORI 19
3.1 Tutupan Lahan.........c..oooiiiiiiiiciecce e e e 19

3.2 COMPULET VISION.....iiiiiiiiiieiiietie et esite et e stte et et e et esteesbeesseeebeesseeenbeesaeeenne 21
3.2.1 Segmentasi SEMANtIK.........cccceceriiriiiiriinierenrereeeeee e 21

3.2.2 Contrast StretChing........ccoveeiiriiiiiiiinieeeeeeee e 24

3.2.3 Edge Enhancement............ccccooviiiiiiniiiiiiiieeeeeee e 24

3.2.4 Augmentasi Citra.......cc.eereeeieeniieeieeiie ettt s 25

3.3 DEeP LEATNING......eiiiiiiiiiiiieieee ettt ettt et 25
3301 UnNC ettt ettt ettt et sttt e 27

3.3.2 Transfer Learning.........cccecuieieeiiiiiiieniieiieeie et 28

3.3.3 RESNEL. ..ttt 29

3.3.4 KONVOIUST ATOUS....cueeiiiiieiieiie ettt 31

3.3.5 Atrous Spatial Pyramid Pooling (ASPP).......cccccoeiiiiiiiiiiieee, 32

3.3.6 LoVASZ-SOftmMax LOSS...ccueeiieiiiiiieiieeieeie et 33

34 EVAIUAST. ettt sttt e 34
3.4.1 Intersection OVer UNION........ccceeiiiiiiiiiiieieeieesie e 34

3.4.2 K-Fold Cross Validation............cceerieriiinieiiiienieeieese e 35

BAB IV ANALISA DAN PERANCANGAN.....cccniiniiisninneinssisssissssssssssssesssssees 37
4.1 Deskripsi Umum Penelitian............ccccveeeiiieeiiiiiiiieeeiieeciee e 37
4.2 AKUISTIST DALA......eiiiiieiieieee e 38

4.3 Pelatihan dan Validasi Model...........c.ccooiiiiiiiiiiiie e 39
4.3.1 Data PreproCeSSiNg........cccueeeiiieeiieeeiieeeieeeeieeesveeesreeesseesssseesssseeensnens 39

4.3.2 Data SPIEHNG.....cccuvieiiieeeiie ettt e e e e e sre e e sereeeaaeeennees 41

4.3.3 Data AUgmeENtation.........ccccuveerieeeriieeiieeeeieeeieeeereeesreeesreeeseseeessneeennns 41

i

ATROUNET: ARSITEKTUR U-NET BERBASIS KONVOLUSI ATROUS DAN RESNET-34 UNTUK



SEGMENTASI TUTUPAN LAHAN
Delfia Nur Anrianti Putri, Wahyono, S. Kom., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
4.3.4 Rancangan Arsitektur Model...........cccoveeiiiiiiiieiiieeeee e 42
4.4 HyPOrPaATAmMELOT....ccuvvveeeeiiieeeeeiiieeeesiteeeesttreesensteeesennseeeeassseeeessnsaeeessnssseeeanns 46
4.5 Evaluasi MOdel........cooiiiiiiiiiiieee e 46
4.5.1 Metrik Evaluasi.......occooiiiiiiiiiiiiieiieecee e 46
4.5.2 Strategi KOmMPAraSi........ccccveeeriieeiiieeieeeeieeecieeeeieeeereeesreeesreeesnaeeeeens 48
BAB V IMPLEMENTAS......uoiniiiiiiniiniinininneicsseissnsssesssssssssssssssssesssssssssssssssns 49
5.1 Research Environment............coouiiiiiiiiiiiinieiieie et 49
5.2 IMPOTHING LIDTATIES. ...ccvvieeiiieeiieeeiiee ettt ee e evee e evee e e e ereeeenaeeenneas 49
5.3 Inisialisasi Dataset.........ccueeuiiiiiiiiieiieeee e 50
5.4 Pra-pemrosesan Data...........coooiuiiiiiiiiiie e 52
5.5 Pembangunan dan Pelatihan Model.............ccccoeeviieiiiiiciieecee e 56
5.6 Pengujian MoOdel........cccuiiiiiiiiiiiiiie et e 64
BAB VI HASIL DAN PEMBAHASAN....iiniitiniintinneisnecssisssessssssssesssssessens 67
6.1 Hasil dari Proses Data Pre-Processing dan Data Augmentation..................... 67
6.1.1 Hasil dari Proses Rotation Augmentation.............cccccveeevieeeneeenneeennnnn 67
6.1.2 Hasil dari Proses Contrast Stretching...........ccccoeevvveviiiiniie e, 68
6.1.3 Hasil dari Proses Edge Enhancement...........c.ccccccveeviiiiniiiiniee e, 69
6.2 Hyperparameter Model dan Callbacks............ccccoveeviiieiiiinciiiciiecee e 70
6.3 Pelatihan Model Deep Learning...........ccceecvveeiieeeiieesiieeeieeeeiee e 72
6.3.1 Pelatihan Model U-Net tanpa Image Enhancement (U-Net RA)........... 72
6.3.2 Pelatihan Model U-Net dengan Image Enhancement (U-Net PP)......... 74
6.3.3 Pelatihan Model AtroUNet tanpa Image Enhancement
(ALTOUNECE RA). . ittt ettt st a e s e e s e e e enseeenns 76
6.3.4 Pelatihan Model AtroUNet dengan Image Enhancement
(ALTOUNECE PP)..eieeee ettt e e 78
6.3.5 Analisa Hasil Pelatithan Model............coccoiiiiiiiiiniiiccee, 80
6.4 Pengujian MoOdel..........coeiiiiiiiiiiiiie et e 81
6.4.1 Perbandingan Pengaruh Image Enhancement............c..ccccoveevvieennnenne. 82
6.4.2 Perbandingan Model U-Net dan AtroUNet............ccccvvevciieeecreeenieeennen. 86
BAB VII KESIMUPULAN DAN SARAN...ciivinicseissenssissanssesssessasssssssessssssassssssns 920
7.1 KeSITMPUIAN. .....viieiiiieiie ettt e e e e e et esnaeesaaeeennee e 90
7.2 SATAN..c..eeiiiiieiie ettt ettt et b e ettt be e et e e aee e 90
DAFTAR PUSTAKA....uuoiitiitininsninsensesssisssissesssisssssssssssssssssssssssssssssssassssssssssssssass 92

il

ATROUNET: ARSITEKTUR U-NET BERBASIS KONVOLUSI ATROUS DAN RESNET-34 UNTUK



	DAFTAR ISI 

