Ekstraksi Tutupan Objek Jalan dari Data Orthophoto menggunakan Ensemble Deep Learning
ADINDA WIDYA KUSUMA DEWI, Ir. Ruli Andaru S.T., M.Eng., Ph.D.

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

Daftar Isi

Halaman Judul......... ... i
Halaman Pengesahan.....................ccccoiiii iii
Halaman Persembahan...................cccooiiiii e v
Kata Pengantar ... vi
Daftar ISi ......oooooiii e viii
Daftar GAmDAT ... X
Daftar Tabel..............oooi xii
Daftar Lampiran............ccccooooiiiiii xiii
ABSIFACT ... XV
BAB I PENDAHULUAN .....oooiiiiiiiiiiiiie ittt et e et e e 1
[.1 Latar BelaKang .........coooiiiiiiiiic s 1
[.2 Rumusan Masalah ...........coooiiiiiiiiiiiiii e 3
[.3 Tujuan Penelitian..........ccooiiiiiiiiiiiiiie e 3
[.4 Pertanyaan Penelitian ............cccuvvviiiiiiiiiiiiiiiiiiice e 3
[.5 Ruang Lingkup Penelitian ..........cccccceeiiiiiiiiiiiiiiiiee e 3
[.6 Manfaat Penelitian ............ccccovviiiiiiiiiiiii 4
[.7 Tinjauan PuStaKa ..........ccooiiiiiiiiiiiiiiieiciciiiiic et 4
L8 HAPOLESIS 1vvvteeeeiiiiiiiiiiiite e e e e ettt e e st e e e e e e e s bbb e e e e e e s s s bbb e e e e e e e e e nns 7
BAB II DASAR TEORI ... 8
IL.1T OFthOPROLO ... 8
[1.3 MACHINE LeAFING ...ttt 9
I1.4 Ekstraksi Foto dengan Deep Learning..............coocceuuioeieeiiiiinieiiiiineeneinn 10
I1.4.1 Deep LEAINING......eeeeiiiiiiieeiiiiiie ettt 10

[1.4.2 Convolutional Neural NetwWork ..............cccooeeiiiiiiieiiiiiiiieiieie e 11

[1.4.3 Underfitting dan OVerfitting ...........ccccccouuouiieiiiiiieeiiiiee e 12

[1.4.4 Ensemble Deep Learning ..............ccooccuuucueieiiiiiiieeiiiiiie e 13

TL4.5 UL ittt e e e e e eas 14

I1.4.6 DeepLlab-V3 ...t 15

TLA.7 RESNE-34 ...t 16

I1.5 Evaluasi Hasil EKStraksi..........cccuiiiiiiiiiiiiiiiiiee e 17

viii



ADINDA WIDYA KUSUMA DEWI, Ir. Ruli Andaru S.T., M.Eng., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

IL5.1 LOSS FURCHOMN . ...ttt 17

I1.5.2 Confusion MAtrix ............ccoccoiiiiiiiiiiiiiie e 18

[L.5.3 ACCUTACY .. 18

[1.5.4 Intersection over Union (I0U) .............cccccouviiiiiiiiiciiiiiicie e 19

BAB III PELAKSANAAN PENELITIAN .......coooiiiiiiiiiice e 20
IIL. 1 Lokasi Penelitian ..........cccuueieiiiiiiieiiiiiiie ettt 20
II1.2 Peralatan dan Bahan Penelitian ............cccooviiiiiiiiiiiiiiiiiceeiieeee 21
II1.2.1 Peralatan Penelitian............ccccuvuiriiiiieiiiiiiiiiiicceeeee e 21

II1.2.2 Bahan Penelitian ............coooiiiiiiiiiiiiiiiiiiiiiccce e 22

[I1.3 Tahapan Penelitian..........ccccooiiiiiiiiiiiie e 22
[11.3.1 Diagram Alir Penelitian ..........cccocvvviiiiiiiiiic e 22

I11.3.2 Pre-processing Data ...........cccvvviiiiiiiiiiiiiiie e 24

I11.3.3 Pembuatan Data Pembanding...........cccocccvvveiiiiiiieiii e 25

[11.3.4 Persiapan Dataset..........cccoururriiiiiiiiieeiiiie e 26

I11.3.5 Pelatihan Model...........ccccoiiiiiiiiiiiii 27

I11.3.6 Ekstraksi Tutupan Jalan ..........cccccceviiiiiiiiiiiiiiiiieccee e 28

I11.3.7 Evaluasi Hasil EKStraksi..........c.ccocviiiiiiiiiiiiiici 30

BAB IV HASIL DAN PEMBAHASAN ...t 31
IV.1 Hasil Pre-processing Data Orthophoto ............cevvviiiiiiiiiiiiiiiiiieeiiiieeeen 31
IV.2 Hasil Pembuatan Data Pembanding............ccccccvviiiiiiiiiiiiiiii i 32
IV.3 Hasil Datasel.........eviieiiiiiieeiiiie et 34
IV.4 Hasil Pelatihan Model...........ccoviiiiiiiiii e 35
IV.4.1 Model Area YOgyaKarta..........ceeeiiiiiiieeiiiiiiie e 36

IV.4.2 Model Area SUurabaya..........cueveeiiiiiieeiiiiiiee e 37

I'V.5 Hasil Klasifikasi dan Ekstraksi Tutupan Jalan ............cccccviiiiiiiiiiiiinnnnnnn. 40
IV.6 Evaluasi Hasil EKStraksi.........c.coooiiiiiiiiiiiiiiiciecc e 43
IV.6.1 Hasil Ekstraksi Tutupan Jalan (Area Yogyakarta) .............cccvveernnnnnn. 44

IV.6.2 Hasil Ekstraksi Tutupan Jalan (Area Surabaya) ...........ccccoccvvveeninnnnn. 47

BAB V KESIMPULAN DAN SARAN ..ot 51
Vo1 K@SIMPULAN ... 51
V2 SATAN s 51
Daftar Pustaka ............cooooiiiiii 53
LAMPIRAN ...ttt e e et e e e e bbb e e e e s anbr e e e e s annbreeeaas 56

Ekstraksi Tutupan Objek Jalan dari Data Orthophoto menggunakan Ensemble Deep Learning

1X



