DAFTAR ISI

PERNYATAAN ORISINALITAS . ...ttt e e i
HALAMAN PENGESAHAN ...ttt e e ii
POSTER ...t e e e e e e e e e e e e s s s a e e e eeeeaaaas \Y;
KATA PENGANTAR ..ot e e e e e e e e e Y
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI SKRIPSI UNTUK

KEPENTINGAN AKADEMIS. ...t Vi
A B ST RAK L a e e e vii
A B ST RA CT L. e et a e e aaaaaaa viii
DAFTAR ISI .o e e a e e e e s s a e e e e e e e e iX
DAFTAR GAMBAR ...ttt e e e e e e e e e e e Xi
DAFTAR TABEL ..o nnnnnnnnns Xiii
BAB | PENDAHULUAN ....ooti s snsnnsnnnsnsnnsnnnnnnes 1
1.1 Latar BelakKang.........oooviiiieiiieiie e 1
1.2 RUMUSAN MaSalah .........ccvviiiiiiiiiec e 3
1.3 TUJUAN . ettt ettt ettt 3
1.4 RUBNG LINGKUP .ottt 3
1.5 Metode PENElItIAN .......c..eeoiuiieiiiie et 4
1.6 TiNJAUAN PUSEAKA........ccvvveiiiie et e e e snaae e snae e e 4
1.7 Kontribusi Penelitian...........cooiiiviee e 7
1.8 Sistematika PenuUliSan.............coiviiiiiiiiic e 8
BAB Il LANDASAN TEORI ... e nannannne 9
2.1 CHtra DIGITAL .....cuveeiiieieeee it e e e e eeanrae e 9
2.2 Optical Character Recognition (OCR) .......cccivveiiiieeiiie e 10
2.3 Pre PrOCCESING.....cccivieeeiiiie ettt ettt a e etaa e e 10
2.3.1 GraySCaAlING.......cceiuieeeiiee ettt 10
2.3.2 LOW Pass FIItEIING ....ccveeeiiie e 11
2.3.3 Sharpening (High Pass FIItering).........ccccovvveiviieiiiee v 11
2.3.4 OtsU TresholdiNg.......cccvveeiiie e 12
2.4 Segmentasi Mathematical Morphology ..........cccccoveeviie i, 14
2.4.1 Mathematical Morphology .........ccovvviiiiie i 14
2.4.2 PIOt CONOUT ..ottt ettt 16
2.5 RESIZE. ..ttt 16
2.6 Directional Feature EXIraction ..........ccccoviveiiiiniieiiiie e 16
2.7 Genetic Modified K-Nearest Neighbor (GMKNN) .........cccceeviieeiiiieiieeee, 19
2.8 Pengujian Kinerja SISteM .........coiiiiiiii i 23
2.9 SEUAT KASUS ...ttt ettt be e 24
2.9.1 Studi Kasus GraySCale ...........ccovveiiiieiiie e 24
2.9.2 Studi Kasus Low Pass Filetring...........cccccoivviiiiie i 25
2.9.3 Studi Kasus Sharpening (High Pass Filtering) ..........ccccccevvveiiiiieiineeenen. 31
2.9.4 Studi Kasus Otsu Tresholding .......cc.ccovvveiiiriiiiee e 34
2.9.5 Studi Kasus Segmentasi Mathematical Morphology ...........cccccoeveeviiieennen. 39
2.9.6 Studi Kasus Directional Feature EXtraction...........ccccccevveiveeniieiieeinennne, 45
2.9.7 Studi Kasus Genetic Modified K-Nearest Neighbor (GMKNN).................. 49

IX Institut Teknologi Nasional



BAB 11l METODE PENELITIAN ....ooiiiiiiiiieie e 60

3.1 Analisis Kebutuhan SiStem..........cccoiiviiiiieiiie e 60
311 PrOSES BiSNIS .. .veeiiiieeiiiieesiiie e siie sttt e e 60
3.1.2 MALITKS OTOFISASE .. vvveeiueeeeiriieeaiiiresieeesteeeaniee e e taeeasreeeanneaeesneeeesnneeesnneeeanees 61
3.1.3 Spesifikasi Perangkat Keras yang Digunakan ..............ccoceeevveiieniieinennnn, 61
3.1.4 Spesifikasi Perangkat Lunak yang Digunakan .............ccccceovveniieninieinennnn, 61
3.2 Perancangan UmMUM ..........ooiiiioiiiieiiii e 61
3.2.1 BIOCK DIAGIAM ...ttt 61
3.2.2 USE CaSE DIAGIAM ..coiiiiiiiiiieieieeiee ettt 63
3.2.3 Skenario Use Case Diagram .........ccooeeiiieiiieniie e 64
3.2.4 Diagram ADE SISTEM......couuiiiiiiii et 67
3.2.6 Perancangan Antarmuka.............cooouiiiiiiiieniienie e 78
BAB IV IMPLEMENTASI DAN PENGUJIAN .....oooiiiiiece e 87
4.1 Lingkungan Pengembang ..........cocveiueeriieiee e 87
4.1.1 PerangKat KEIAS .......cccuiiiiiiiieiie ettt 87
4.1.1 PerangKat LUNAK .......cccooiiiiiiiieiie s 87
4.2 Implementasi ANTAIMUKE ..........cooviiiieiii e 87
4.2.1 Antarmuka Halaman Utama ...........cccceeviiieiiiie e 88
4.2.2 Antarmuka Upload File ..o 88
4.2.3 Antarmuka Original IMage..........cooveiiiiiiiiiie s 89
4.2.4 Antarmuka GraysCale..........cc.cociiieiiiieiiie e 90
4.2.5 Antarmuka Low Pass Filtering.........ccccuvvveiiieiiiie e 90
4.2.6 Antarmuka High Pass FIltering..........ccccoveiiiieiiii e 91
4.2.7 Antarmuka TresholdiNg... ..o 92
4.2.8 Antarmuka Dilation.........ccociviiiiie e 92
4.2.9 Antarmuka Line Segmentation ...........cccccvveiiiieiiire s 93
4.2.10 Antarmuka Word Segmentation............ccccocvveiiireiiiee e 94
4.2.11 Antarmuka Char SEgmentation............cccceovveeiiireiiiee e siee e s 94
4.2.12 ANtarmuka RESUIL.........ccuiiiiieiie s 95
4.3 Penggunaan Datasel ............uueviieiiiiiiiiiiiiiiie et 96
4.4 Penggunaan Data Uji........c.cccoiiiiiiiie e 96
4.5 PENQUJIAN ..ttt ettt et e e st e e et a e et e e et e e e sta e e e s na e e e nnaaeaanreeeanes 97
4.5.1 Pengujian Tahapan PreproCeSSiNg ........cccueeiivieiiereiiieeesiireesieeesneeesssneennns 97
4.5.2 Pengujian Tahapan Segmentasi Mathematical Morphology....................... 98
4.5.3 Pengujian Tahapan Directional Feature Extraction ...............ccccccevvvevnnnn 101
4.5.4 Pengujian Tahapan Genetic Modified K-Nearest Neighbor...................... 102
4.5.5 Pengujian Pengujian Waktu terhadap Jumlah Karakter...............c............ 104
4.5.6 Pengujian Kinerja SISteM ........cccveeiiieiiiie e e e 108
BAB V PENUTUP ..ottt 112
5.1 KESIMPUIAN ...t 112
DAFTAR PUSTAKA ..ottt 113

X Institut Teknologi Nasional



