DAFTAR ISI

ABSTRAK ..ottt ne e [
ABSTRACT ettt e et e e ae e e anr e e nes I
KATA PENGANTAR oottt e e e e i
DAFTAR ISI ..ottt nne e Y
DAFTAR GAMBAR ...ttt ettt X
DAFTAR TABEL ...ttt Xiil
DAFTAR SIMBOL ... .ottt e et e e nee e XVi
DAFTAR LAMPIRAN ..ottt Xix
BAB 1 PENDAHULUAN .....ccoiiiictceece e 1
1.1 Latar Belakang Masalah............ccocoiiiiiiiiniee e 1
1.2 Identifikasi Masalah...........ccooceiieiiiic e 2
1.3 Maksud dan TUJUAN........c.oieeiieiieieece e 2
1.4 Batasan Masalah..........ccooeiiiiiiiie s 3
1.5 Metode Penelitian...........ccoveeiiieiiece e 4
151 Y 0o [ I (=] - (] OSSR 5
152 Pengumpulan Dataset...........ccccveieiieiieciie e 5
153 ANALISIS MELOUE ...t 5
154 Pembangunan Perangkat Lunak OCR............c.cccoveiiiieiieve e 5
155 PenguJian IMETOTE. .......ccueiiiiieiiiieieee s 6
1.5.6 Penarikan KesSimpulan ... 7
1.6 Sistematika PeNUIISAN .........ccoiiiiiiiiiieiee e 7
BAB 2 TINJAUAN PUSTAKA ...ttt 9
2.1 Karya Tulis HImiah SKIPSI........coooiiiiiiiii s 9
2.2 Optical Character Recognition (OCR) .......ccccoeriiinininieie e 9
2.3 O 11 - VPR PR USSR 9
2.3.1 JENIS-JENIS CHIA....ciiieiie it 10
2.3.2 Pengolahan Citra DIgital ...........ccoceieiiiiniiiseeee e 11
2.4 PreproCessing Cltra........cccveiveieiieie e 11
24.1 Konversi Citra ke Grayscale..........ccoooviieiieniiie e 12



2.4.2
2.4.3
2431
2.4.3.2
2.4.3.3
244
2.4.5
2.4.6
2.5
2.5.1
2.5.2
2.5.3
2.6
2.7.1
2.7.2
2.8
2.8.1
2.8.2
2.8.3
2.9
29.1
2.9.2
2.9.3
294
BAB 3
3.1

3.2

3.3
3.3.1
3.3.2
3.4

TRrESNOIAING ... 12

Segmentasi Citra Menggunakan Profile Projection ............cccccevvnee. 14
SEGMENLAST BAIIS......ccviieiiieiecie e 14
SegMENtaST Kala.........cocoveiieiiiie e 15
Segmentasi Karakter ... 15
RESIZE ..ttt et 16
BINEIISAST...veviveiieeiie e 17
EKtraksi FItUr ZONING .....cccoooiiieiiciecc e 17
Support Vector Maching (SVM) ... 19
SVM NONHNIEI ...t 21
Metode ONE VS All ... 22
Sequential Minimal Optimization (SMO).........ccccevveveiieii e 24
PeNQUJIAN SISTEM .....eiiiiiitiiticie e 28
Pengujian BIACK BOX ........cocviiiiiiiieieicsic e 29
PengUJIAN AKUIAST ......ccveivieiiiciccieee s e et 29
Bahasa Pemrograman PYthon ... 29
Jupyter NOtEDOOK .......ccveiuiiiiiiiiceee e 29
Jetbrains PYCharm ... 30
FIASK .o 30
Unified Modeling Language (UML) ........cccoveiieieie e 30
USE CaSE SCENATIO ...vveveeeieieeiiesieeieeseestee e eseesteeeesneeseeeneesneesaeeneenneeneas 30
ACHIVIEY DIAGIAM ..o 32
(O P D= T | o TSRS 32
SeqUENCE DIAgram .......cccveiieeie e 32
ANALISIS DAN PERANCANGAN .....ccoiiieiee e 35
ANalisis Masalah ...........cccooiiiiiiic e 35
ANALISIS SISTEM ...t e 36
Analisis Data MasUKaN ..........coiiiiiiiiiiie e 39
Data Masukan Tahap Pelatinan............cccocviiiiininic s 39
Data Masukan Tahap Pengujian...........cccoccevveieiieniese e 40
ANALISIS PIOSES ...ttt e 41

Vi



34.1
3411
34.1.2
34121
34122
34123
34124
34.13
34131
3.4.13.2
3.4.2
3421
34.22
34221
34222
34223
34224
34225
34226
34.23
3.5

3.6

3.6.1
3.6.2
3.6.3

3.7

3.7.1
3.7.2
3.7.3
3.7.4
3.75

Tahap Pelatinan..........ccoiiiii e 42

Data Latin........ccveiiiieiiee s 42
Preprocessing Tahap Pelatihan..............cccccooveiiiie i 43
GraySCaliNg ......ecveiviecie ettt 44
TRrESNOIAING ... 46
BINEIISASI ... v 48
EKstraksi FItUr ZONING .......coviieiieiccc e 50
Pelatinan SVM ......ooviiiiiiic e 54
ANALISIS ONE VS All ... 56
Sequential Minimal Optimization ...........ccccoveiiiininiee e 57
Tahap PENQUJIAN........ccviiieiece et 65
DL 17 UL OSSR 65
Preprocessing Tahap PENQUIIAN. .......ccoieririiiiinieeee e 66
GraYSCAIING .. 67
Thresholding ........cooviiic e 68
SEgMENLAST CItra ......ccvviieiicie e 68
e 4~ USSR 76
BINEIISASI...vveivieieee ettt 79
EKstraksi FItUr ZONING .......covoieiieece e 80
PeNgUJIAN SVM .....oiiiiiic it s 84
Analisis Rencana PeNQUIIAN ........cccovvriiririiiie e 86
Analisis Kebutuhan Non-Fungsional .............cccooiiiiiiniiennee 88
Analisis Kebutuhan Perangkat Keras.........c.cccccvvviviiiiie i s 88
Analisis Kebutuhan Perangkat LunakK............ccccooeeiiiiiiiieciie e 89
ANALISIS PENGQUNA. ... .cviiiiieiiieiieee e 89
Analisis Kebutuhan Fungsional ... 90
USe Case Diagram........cccciiiiiiiie ettt s 90
USE CaSE SCENAMO.....viiueeiieiieiie sttt 91
ACHVITY DIAGIAM . ...eiviiiiiitiitieieee e 99
(01 1 BT Vo | -4 [ OSSR 103
SEQUENCE DIAGIAM ...ttt 104

vii



3.8
3.8.1
3.8.2
3.8.3
3.84
BAB 4
4.1
411
4.1.2
4.1.3
4131
41.3.2
4133
4134
4.1.3.5
4.1.3.6
4.1.4
4.2
421
4211
42111
42112
42113
4.2.2
4221
4222
4.2.2.3
4.2.3
BAB 5
5.1

5.2

Perancangan SIStEM .........coouiiiiiieieie e 105

Perancangan Struktur MeNnU ... 105
Perancangan ANtarmuka ...........ccovvevieiiieieeie e 106
Perancangan PESAN ...........coiuiiiiiieiiii it 108
Jaringan Semantik .........cccooiiiiiiii s 109
IMPLEMENTASI DAN PENGUJIAN ......oooiieiecce e 111
Implementasi SISTEM .........coviiieii e 111
Implementasi Perangkat Keras............ccccocviieiieie i 111
Implementasi Perangkat LUunak............cccocooeiiiiniiiicnecc e 111
Implementasi ANArMUKE...........coooiiiiiieeee s 111
Antarmuka Menu Pelatinan............cccocooiniinininie e 112
Antarmuka Menu PeNgQUJIian ...........cccevveieiiieii e 113
Antarmuka Menu Pengujian Karakter ...........ccooevviiienenenencncnenn 114
Antarmuka Hasil Pelatinan ... 114
Antarmuka Hasil Pengujian ..........cccccevveieivieie e 115
Antarmuka Hasil Pengujian Karakter ............ccccooveveieenecie e, 115
IMPIEMENTAST PESAN.......ocviiiiiiiiiiieeeee s 116
PeNQUJIAN SISTEM .....eiiiiiitiiiiiiee e 116
Pengujian BIaCK BOX........c.cocvevuiiieiiiieiic i 116
Kasus dan Hasil Pengujian Black BOX ...........cccccovveveiieiecie e, 117
Komponen Uji Proses Pelatihan.............ccccoooiiiiiicie 118
Komponen Uji Proses Pengujian DOKUMEN..........ccovveiierenenieniennnn. 119
Komponen Uji Proses Pengujian Karakter ..........cccccccvvviiiiiieinieenen. 122
Pengujian AKUIEST .......cccveiiiiiie ittt 124
Hasil Pengujian Akurasi Kombinasi Ke-1.........ccccoovviiininiiennnnnn 126
Hasil Pengujian Akurasi Kombinasi Ke-2..........c.ccooevviineiicinnnn 128
Hasil Pengujian Akurasi Kombinasi ke-3...........cccccceviiiiiiiin e, 130
Analisis Hasil PENgQUJIaN ..........cccooiiiiiiiecec e 132
KESIMPULAN DAN SARAN ...ttt 133
KESIMPUIAN ..o 133
SAIAN....ee e 133

viii



DAFTAR PUSTAKA



