DAFTAR ISI

Halaman
HALAMAN JUDUL
LEMBAR PERSETUJUAN
LEMBAR PENGESAHAN
LEMBAR PERNYATAAN
HALAMAN PERSEMBAHAN
HALAMAN MOTTO
KATA PENGANTAR ..ottt i
ABSTRAK ...ttt sttt ettt ettt e b eneas il
ABSTRACT ... gl e ol eeeees e v
DAFTAR IS ...ttt ettt et et sseenseeneees v
DAFTAR GAMBAR ..ottt viii
DAFTAR TABEL ....c.oooiiiiiiiiie ettt X
DAFTAR LAMPIRAN ..ottt X
BAB I PENDAHULUAN ........coooiiiiieiteit ettt ettt sae s 1
[.1  Latar Belakang ..........cccoooiioiiiiiiiioiicct et |
1.2 Rumusan Masalah ..........cocooiiiiiiiiiieeeee e 3
1.3 Tujuan Penelitian.......ivbofo s bk bbb b biteion bbb 4
1.4 Batasan Masalah.............cooi e 4
1.5 MeEtOdOLOZE .ocuveeeeiieiiieiieeieeeiie ettt ettt et 5
1.5.1  Teknik Pengumpulan Data...........ccccoevviniininiiniiniiiinicnneeeeee, 5
1.5.2  Pengembangan SISTEM .......ccccevuevieruiriirienienieneeieeteeieeie e 6
1.6 Sistematika Penulisan...........ccoceeviiiiiiiiiiniiiieeeee e 7
BAB II STUDI PUSTAKA ...ttt 9
2.1 Tinjauan Pustaka .........ccoccieriiiiiieniieiiecie e 9
201 S1A1 OF TRE AFE .ot 9



vi

Halaman

2.1.2  Kerangka Pemikiran..........ccoocieiiieiiiinieeiiieeieeiece et 17
2.2 Landasan TeOTT.......ccocueririeriinieeieniieieetesitee ettt 18
2.2.1  Pengolahan Citra Digital..........ccccoeeimniiiiiiniiiieeceece e, 18
2.2.2  Pengenalan Pola.........cccccoooiiiiiiiiiiiiii e 25
2.2.3  Jaringan Syaraf Tiruan ..........cccoecveeeiieniieeniieeieeiieere e e 27
224 AKSAra SUNA@A........cccoeiiiiiiiieieeieiceee et 34
2.2.5  Pengertian Pemrograman Terstruktur.............ccceeevveviienieenieeeneenen. 38
2.2.6  Data Flow Diagram (DFD) ........cccceviiiiiiiiniieeeeeeeeeeeeee e 38
22T PFOIOIYPE......cooecueeeecireeecieeeereessisseesiseesnasssasssesesssesesssesesssesssssesssssesssses 41
22.8 Matlab..... g oo TR L e 43
2.2.9  BlAck BOX TESTING ....cccuvveeeeeieeiieeecieeeiee e see e 44
BAB III ANALISIS DAN PERANCANGAN .......cocooiiieieieeteeeee e 46
3.1  Analisis Masalah .........ccoccooiiiiiiiii e 46
3.2 ANaliSis SIStEM...ccouiiiiiiiiiiiiieiieeee e 46
3.3 Arsitektur SISteM.....oeiieiiiiiiiit e 47
3.4  Datadan AlZOTItMa ......ccceeeviiriieiiieiiieiieie et see e sane e 48
34.1 Data... 3L INANCRLINUINGE L AL 48
342 AlGOTIEMA ...oioiiiiiiieiieciieeieeete ettt et ete et eeraeeseessaesnaesaaeens 49
3.5  Analisis Perancangan SiStem ...........cccccceevieeiiienieeiieeniieeieeiee e eiee e e 65
3.5.1  Deskripsi Umum SiStem .........ccceeveiiiiiieriieiiienieeiieeieeieesveeveeseee s 66
3.5.2  Analisis Kebutuhan Fungsional Sistem (Requirement Functional).66
3.5.3  Analisis Kebutuhan Non Fungsional ............c.ccceeovvviiienieniieniennns 67
3.5:4  Diagram CONLEXT............cccoevueeeienouiiiienieeieenee et 68
3.5.5  Data FIow Dia@ram.............ccccevoeeiieniieiiiiieeiiesieeseesee e 68
3.5.6  Entity Relationship Diagram (ERD).........ccccooceiiiiniinninniienene 70



vil

Halaman

3.6 Antarmuka SISt ......cooviriiiiiiiiiiiiieiieeeee e 70
BAB IV IMPLEMENTASI DAN PENGUJIAN ......ccooiiiiiiiieenecee 74
4.1  Spesifikasi Hardware dan Software..............cccccveeveeciiecveecieecreeereenn. 74
4.2 Implementasi DAtabDaASe.............cc.oceecueeeecueeeeiieeiiieeeieeeeieeeieeereeeeiae e 74
4.3 Implementasi ANtarmuka ...........ccoeevciieeiiieeiiieeniieeiee e 76
4.2.1  Antarmuka Halaman Utama ........c.ccoeceiiiiniiiiiiiiiiieeeeeeee, 76
4.2.2  Antarmuka Browse Image..............cccoueeevueeeecueeesciieecieeeiieeecieeennenn 77
4.2.3  Antarmuka Gambar dipilih ........cccooeeriiiiiiiiiii e, 78
424  Antarmuka Prepocessing/ Pengolahan citra .............cccceevveennrennne.. 79
4.2.5  AntarmuKka CIASSTf)......cocoovveivenoiiniiiiiniiniiieeeeeeeeeee e 80

4.4 Pengujian SISO .....coceeriiriirieniieiinieeicete sttt 82
4.3.1  Pengujian BlackBOX ..........cccooeeiuiaiiiiiiiiieieieeeee e 82
4.3.2 Pengujian Akurasi Metode...........ccccueruieniieiiiiieeieeie e 83
4.3.3  Hasil Pengujian ........cccccocievmeiiiiininiiiiiiccececeeeee e 87
BAB V PENUTUP ..ottt 89
5.1 KeSIMPUIAN.....ooiiiiiiiiiieiicieceeteeee ettt esbaesaae e 89
5.2 Saran.........Qi-fhckdeoRebo T G E FATFT e J g o A T oo e veereereeneersoneeneenas 89



DAFTAR GAMBAR

Halaman
Gambar 2.1 Kerangka pemikiran ............cccceeviieiiiniiiiiieiiieiecie e 17
Gambar 2.2 Komponen sistem pengolahan citra digital [8]. .......cccceevievireciiennn. 19
Gambar 2.3 Matriks GLCM dengan jarak d=1 piksel [9]......ccccceevviiriievrienirennnns 25
Gambar 2.4 Struktur sistem pengenalan pola[8]..........ccccceevieiiiiniiniieiiinieeins 26
Gambar 2.5 Contoh arsitektur jaringan LVQ [11]. .ccooieiiiiiiiiiiiiiiiieieieee 32
Gambar 2.6 Metode Pengembangan Prototype [12]......cccocevivviniinincinicnennne. 42
Gambar 3.1 ArSiteKur SISTEIM ......ccuiiiiiieiieieeieeete e 47
Gambar 3.2 FIowchart PreproCesSing .........ccueeecueeeevueeeseeeeiieeeiiieeeiseeessessnseesnns 50
Gambar 3.3 Data Tulisan Tangan Aksara Sunda............ccoeeeeviiiiieniiienieenieeieens 50
Gambar 3.4 gambar latih(1) sebelum dilakukan resizing ...............cccceveevueenne. 51
Gambar 3.5 gambar latih(1) setelah dilakukan resizing ...........c..cccoeevveevveennennnnnn 51
Gambar 3.6 gambar latih(1) setelah dilakukan grayscalling................................ 52
Gambar 3.7 Flowchart ekstrasi irl glem.......cccoeceeveiviiiiiniincniiiniiiccicneccee 54
Gambar 3.8 Arah matriks GLCM [9]....ccviiiiiiiiiieeeeeeeeeeeee e 56
Gambar 3.9 Data input setiap akSara.........cceccveeervveeerieeniiiieeiieeeie e eeree e 61
Gambar 3.10 Variabel (data) input data Uji.........cceoeveeerierieeriieniieieeie e 64
Gambar 3.11 Diagram Context Pengenalan Tulisan Tangan Aksara Sunda......... 68
Gambar 3.12 Data FIow Diagram ............ccccccccccmeeveeeiniieniencienieneeieneeneenen. 69
Gambar 3.13 Entity Relationship Diagram (ERD).........cccoocevvviiviieniiinniiiieeinns 70
Gambar 3.14 Form Pengenalan tulisan tangan aksara Sunda ............ccccccceeveneen. 71
Gambar 3.15 pseudocode preprocessing dan ekstrasi cirt GLCM ....................... 72
Gambar 3.16 pseudocode klasifikasi LVQ .......ccccooceiviiiiniiiiniiniiccecce 73
Gambar 4.1 Tabel Data Latih..........cccooieiiiiiiiiiieeseee e 75
Gambar 4.2 Tabel Data Uji.......ccccueevieriiiiiiiieiieiiecieeeeeee et ereeseneenaens 76
Gambar 4.3 Halaman Utama...........cccceeviiiiiiiiiiiienieeieeeeee et 77
Gambar 4.4 BrOWSE IMAZE ..........cc.oecueeeereeeiiniiniieieeieeeie sttt 78
Gambar 4.5 Gambar dipilih .........ccoooieiiiiiiiiii 78
GaAMDAL 4.6 PreproCeSSING ......c.veecuverueeeeeisiieeieeesieesiseesseesseesseesssessseessessseesssessseens 79
Gambar 4.7 Source code Preprocessing ...............oueeveeeeneecveecuenveeneneeneeneenns 79
GaAMDAL 4.8 CLASSTLY ..ottt 80
Gambar 4.9 Source code ClaSSIfY ........ccuevueecuienieieieeiieecieeeeeie et sae e 81



DAFTAR TABEL

Halaman
Tabel 2.1 Daftar Penelitian ............cccoeoerieiiiiieniieiiceeee e 13
Tabel 2.2 Aksara Sunda SWara ..........ccccoeceerieiiiienieeeeec e 36
Tabel 2.3 Aksara Sunda Nalagena....................ccccoecveviiecieiiieniienieeieesienen, 37
Tabel 2.4 NOtaST DFD ..........cccoeiiieiiiiiieiieeee ettt 39
Tabel 3.1 Nilai Matriks grayscale Gambar 1.............ccccoeeveviiiniiieniieniieieeieeiens 53
Tabel 3.2 Nilai Matriks grayscale Gambar 1 hasil kuantisasi.............ccccceeevrenenn. 53
Tabel 3.3 Area kerja matriks GLCM ......cccooooiiiiiiiieiiieeececeeeee e 55
Tabel 3.4 Area kerja matriks GLCM denga nilai elemen O ...........ccccocoevveeiennnenne. 56
Tabel 3.5 Nilai matriks GLCM .......cocooiiiiiiiiiiiiieieteieee e 57
Tabel 3.6 Normalisasi matriks GLCM..........ccoceviiriinieniinieececeecee e 58
Tabel 3.7 matriks GLCM ...coooiiiiiiiiiiiiiiiic e 58
Tabel 3.8 Inisialisasi bobot dan data masukan.............ccccceeeieriiniiinieniiiiee 62
Tabel 3.9 Bobot akhir hasil pembelajaran...............cccoovvevviieeiieniienieeiieiieeieeieens 64
Tabel 3.10 Kebutuhan Fungsional SiStem .............ccoceveecueevreeeceeeneeeiieereeeveeennens 67
Tabel 4.1 Uji BFrOWSE IMAZE .......cc..coueevuieiiiiiiiaiiniicieeeeeeeeee s 82
Tabel 4.2 UjJi PreproCess .....cc.uoeueeoueriiiiesiieiiiieaiiceieeeeeeeee ettt 83
TaDCL 4.3 UJi CLASSTIY .veenveeeieieiie ettt et et eee ettt et enseeseessaeensaens 83
Tabel 4.4 Pengujian dengan variasi Learning Rate untuk 32 kelas...................... 84
Tabel 4.5 Pengujian dengan variasi Learning Rate .....co.....coruureeveeeneenoueeneennnnnn. 85
Tabel 4.6 Pengujian dengan variasi Hidden Layer ...............cccccoccveevenecnecnncnne. 86
Tabel 4.7 Pengujian dengan variasi Hidden Layer ...............ccccccoeevveeceveenvencueennnns 87

X



DAFTAR LAMPIRAN

Lampiran 1 Source Code

Lampiran 2 Surat Keputusan Skripsi
Lampiran 3 Lembar Bimbingan Skripsi
Lampiran 4 Surat Izin Penelitian



