DAFTAR ISI

HALAMAN JUDUL.......oooiiiiiiiii b ii
HALAMAN PENGESAHAN PEMBIMBING .........ccocoiiiiiiiiiiceee s ii
HALAMAN PENGESAHAN PENGUUJL.........coooiiiiii e iii
SURAT PERNYATAAN .......ooiiiiiii i iv
KARYAASLI TUGAS AKHIR ........ooooiiiiiiiiii e iv
PERNYATAAN BEBAS PLAGIASI.........ccocoiiiii s \4
ABSTRAK ... vi
ABSTRACT ..ottt b e b et b e n e nne s vii
KATA PENGANTAR ... .ottt viii
DAFTAR ST ..ot b e b e e aneane s ix
DAFTAR GAMBAR ..ot xi
DAFTAR TABEL.......ccoooiiiiiiii e xii
BABI PENDAHULUAN ......ooiiiiiii e 1
1.1 Latar Belakang Masalah...........ccccoooiiiiiiii e 1
1.2 Rumusan Masalah ... 2
1.3 Tujuan Penelitian ..........cociiiiiiiiiiici e 2
1.4 Manfaat Penelitian ..........ccovvviiiiiiiiii s 2
1.5 Batasan Masalah ...........ccociiiiiii s 3
1.6 Metodologi Penelitian..........cccoovvviiiiiiiiiiiiiic e 3
1.7 Sistematika Penulisan ..........cccooviiiiiiiiiiii 4
BABII TINJAUAN LITERATUR ......oooiiiiiiiiiiiie e 5
2.1 Buah Mangga ........ccooovviiiiiiii 5
2.1.1 Mangga AlAMi.......ccoocviiiiiiiiiii s 5
2.1.2 Mangga Karbit .........cccoiiiiiiiii s 5
2.1.3 Perbandingan Mangga Alami dan Karbit............c.ccovviiiiiiiiiiiiii, 6
2.2 APIIKAST 1 6
23 Pengolahan Citra Digital..........ccccoiiiiiiii e 6
2.4 Ctra DIGILAl ..o 7
2.5 Gray Level Co-Occurrence Matrix (GLCM) ........ccoviiiiiiiiiieec e 7
2.6 K-Nearest Neighbor (KININ) ........ooiiiiiiiiie ettt 9
2.7 CONFUSTON MALFIX ... 10
2.8 GFIA SEATCH ...t 11
2.9 EUclidien DiSTANCe ..............ccccoeiiiiiiiiiiiie s 11
2.10 SEALE Of ATE .o 11
BAB III METODOLOGI PENELITIAN DAN PENGEMBANGAN SISTEM ........ 15
3.1 Metodologi Penelitian ...........coiviiiiiiiiiiiiciic e 15
3.2 Identifikasi Masalah..........ccccoiiiiiiiiii 16
33 Pengumpulan Data .........ccciiiiiiiiiiiiici 16

X



34 Pre-processing Data..............cccoiiiiiiiiii 17
3.5 EKStraksi FItUT ....ooiiiiiciic e 19
3.5.1 GLCM Mangga AlQMI .......coviiiieiiiiieiiesiise e 20
3.5.2 GLCM Mangga Karbit.........coiveiiiiiiiieiiiiiseese e 24
3.6 Klasifikasi K-Nearest Neighbor (KNN)......ccccoviviiiiiniiiiniiie e 28
3.7 Pengujian dan Evaluasi .......ccccoviiiiiiiiiiiiii s 31
3.8 Analisis Kebutuhan ............cooiiiiiiiiii e 31
3.9 Perancangan Interface. .........cc.ccccuuiviiiii i 32
BAB IV HASIL DAN PEMBAHASAN .......ooiiiiiiiei e 34
4.1 Hasil PeNEIItIan ........c.eeiiiiiieicei e 34
4.1.1 Hasil Studi LIteratur........cocviiiiiiiiiiiiii e 34
4.1.2 Hasil Pengumpulan Data............ccooiiiiiiiiiiicceee e 34
413 Hasil Pre-ProcesSing DAla..............ccououeiiiiiieiiiiiiese et 35
4.1.4 Hasil Ekstraksi Fitur Gray Level Co-occurrence Matrix (GLCM).............coc.... 37
4.1.5 Klasifikasi K-Nearest Neighbor (KINN)........cccoiiiiiiiiiiinc e 41
4.1.6 Hasil Perancangan Interface .............ccocuuvuiviiiieiiiiiiiieseec e 43
4.2 Pengujian dan Evaluasi Model..........cccoeiiiiiiiiiiiie e 44
4.3 Hasil Pembahasan ..........cccciiiiiiiiiiice s 46
BABY  PENUTUP........cooiii e 48
5.1 KeSITMPUIAN ... s 48
5.2 SATAN L. 48
DAFTAR PUSTAKA ..o 49



DAFTAR GAMBAR

Gambar 2.1 Mangga @laMI..........ccoiiiiiiiiie e 5
Gambar 2.2 Mangga Karbit ............cooiieiiie s 6
Gambar 2.3 SUAUE GLCM .....ciiiiiiieieie e bbb bbb 7
Gambar 2.4 TUSEraSi KINN L......oiiiei et 9
Gambar 2.5 Representasi Confusion MatriX.........ccccoerieeieiiieieeiesie e 10
Gambar 3.1 Tahap Penelitian...........coooiiiiiiiiee e 15
Gambar 3.2 FIOWChart pre-proCessing.........cccoveereiererenisisesieee e 17
Gambar 3.3 Flowchart Gray Level Co-occurrence Matrix (GLCM).........ccocvvvrininnennn, 19
Gambar 3.4 Sampel citra mangga alami sebelum dan sesudah proses grayscale............... 20
Gambar 3.5 Flowchart K-Nearest Neighbor (KNN).........ccoceiieiiiieiccece e 29
Gambar 3.6 Hasil Mangga Karbit...........cccccooiiiieii e 30
Gambar 3.7 DeSaiN INEITACE........c.oiiiiiiiiiieee e e 33
Gambar 3.8 Rancangan alur sistem KIasifiKasi ...........ccccccviieiieiiiiiiiccece e, 33
Gambar 4.1 USEr INTEITACE .......oiveieieiie et 43
Gambar 4.2 Hasil Confusion Matrix dengan Remove Background ............c.ccocvovvvenennen. 46

X1



DAFTAR TABEL

Tabel 2.1 Perbandingan mangga alami dan Karbit.............c.ccceovveiiiiiiiccc e 6
TabEl 2.2 StALE OF Al....cei ittt 12
Tabel 3.1 Data CItra MaNQUA ......c.cciverveiiieiieieeiese e e se e eee e e steeae e e sraese e e sreeeesreesneas 17
Tabel 3.2 Hasil remove background ............cccooveiiiiiie i 18
Tabel 3.3 Nilai Tingkat keabuan pada sampel citra mangga alami............c.ccccvvniiiennnn, 20
Tabel 3.4 Representasi matrix GLCM mangga alami .........ccccooveverieiiniinnesieneene e 20
Tabel 3.5 Representasi perhitungan jarak sudut 0°.............cooviiiiniininiinee e 21
Tabel 3.6 Representasi hasil transpose simetriks matriks GLCM ..........ccccoocvvveiiveiniinnnnn, 21
Tabel 3.7 Representasi normalisasi matriks GLCM .........cccccccvveiiviie i 21
Tabel 3.8 Nilai tingkat keabuan pada sampel citra Karbit................cccooveiieieiieiieccccennn, 24
Tabel 3.9 Representasi matrix GLCM Karbit.............cccoovveiiiiiiiieiie e 24
Tabel 3.10 Representasi perhitungan jarak sudut 0°............cceiveiieieiiiese e 25
Tabel 3.11 Representasi hasil transpose simetris matriks GLCM ...........ccccocviviiiiiciennn, 25
Tabel 3.12 Representasi normalisasi matriks GLCM .........ccocviiiviiiinenc e 25
Tabel 3.13 Data hasil eKSIraKSI ........cvviieiieicie e 30
Tabel 3.14 Hasil perhitungan Jarak .............coviieiieieie e 30
Tabel 3.15 ReNCANA PENGUJIAN ....eouviieiitiitisiesieeieeee ettt bbbt 31
Tabel 3.16 Hasil CoNfUSSION IMAEFIX.........ciiiiiiiiiieieie e 31
Tabel 3.17 Spesifikasi perangkat KEras ............cccovveviivieiiciicc e 32
Tabel 3.18 Spesifikasi Perangkat LUNaK .............ccocviieiiiiiiiiciicce e 32
Tabel 3.19 Spesifikasi PENGQUNA..........ccueiieiiiieie et 32
Tabel 4.1 Hasil pre-processing gambar penelitian............ccocvvvririniiiinene e 37
Tabel 4.2 Hasil ekstraksi GLCM FIitUr ASM ........coooiiiriieiiee e 39
Tabel 4.3 Hasil ekstraksi GLCM fitur CONIaSt..........ccevverieiiiieeneee e 39
Tabel 4.4 Hasil ekstraksi GLCM fitUr @Nergy .........ccoeeereriiiiiiieeesese s 39
Tabel 4.5 Hasil ekstraksi GLCM fitur correlation ............ccocvovviieiiinnene s 40
Tabel 4.6 Hasil ekstraksi GLCM fitur hoOmogeneity ..........cccccevvveieiieiiicie s 40
Tabel 4.7 Hasil ekstraksi GLCM fitur dissimilarity ...........cccccoveviiiiiiiiicccccseee e 40

xil



