ABST RAK e I
ABSTRACT e I
KATA PENGANTAR .o i
DAFTAR TSI .ottt Y
DAFTAR GAMBAR .ottt X
DAFTAR TABEL ...ttt Xiii
DAFTAR SIMBOL ....ooviiiiiiiieiee e XV
DAFTARLAMPIRAN ..ottt xxiii
BAB 1 PENDAHULUAN ..ot 1
1.1 Latar Belakang Masalah ... 1
1.2 RUMUSAN MaSalah ..o 2
1.3 Maksud dan TUJUAN ....c.cceeieeieiie e 2
1.4 Batasan Masalah ... 2
1.5  Metodologi PENEHTIAN .......ccoeiiiiiiiiiiieee s 3
1.5.1 Metode Pengumpulan Data ...........ccccceovveviiiieiiicieeie e 3
1.5.2 Metode Pembangunan Perangkat Lunak .............cccccoveveeieiieieennenne. 3
1.6 Sistematika PENUISAN .......ccooovviieiieicieceee e 4
BAB 2 LANDASAN TEORI ..ooceie et 7
72 R O |1 - RSP PRPRPR 7
2.1.1 CitraDigital ....ccveevieeiieece e 7
2.1.2 Tipe Citra DIgital .......ccccoooiiiiiiiiieic e 8
2.2 COMPUEET VISION ..ooiiiiiiiiiiiicieie et 11
2.2.1  DeteKSi MANUSIA ....ocveiveiviiiiiieieie ettt 12
2.3 Pengolahan Citra Digital ...........ccccooeiiiiiiiii e 14
2.3.1 Metode Ubah Nilai RGB ke Grayscale ...........cccccoevneiiiiinieninieenn, 15
2.3.2  HiStOgram Cira .......cooeriiiiiiieie e 17
2.3.3  Konvolusi Fungsi Dua DIMENSI ........cccceevieiieiiieiie e 19
2.4 PendeteKSIan TEPI ..ocivvieiieiie et 25

DAFTAR ISI



2.4.1 Pendeteksian Tepi Operator Sobel ..., 27

2.4.2 Pendeteksian Tepi Frei-Chen ..., 28
2.5  Histograms of Oriented Gradients .........ccccceveeiieiieereiie s 29
2.6 Support Vector Maching ..........ccccevvevieiieiierie e 32
2.7 Pengukuran Akurasi KIasifikasi ...........c.ccooeiiiiiiiinniceee, 36
2.8 OPENCV o 37
2.8.1  SeKilas OPENCYV ....occieiiiiiiiee e 37
2.8.2  FIUr OPENCYV ..ottt 39
2.9  Microsoft Visual Studio 2013 .......cceovieiieieeieseee e 39
2.00  UML oo 40
2.10.1 Diagram UML ......ccccoiiiiiiiiieecc e 41
2.10.1.1 Use Case DIagram .........cccccveieiieiieeie e 42
2.10.1.2 ACHIVILY DIAQIAM ....ooviiiiiiiiieieieie e 43
2.10.1.3 SeqUENCE DIAQIam ........ccouiieieieiesie st 44
2.10.1.4 Class DIagram .......ccceeueiieiierieieeseesiesee e see e sre et sraesae e srae e 45
BAB 3 ANALISIS DAN PERANCANGAN SISTEM .....ccccoovviveieiiiienn 49
3.1 ANALISIS SISTEIM L.eeiiiciiicieee e 49
3.1.1  ANalisis Masalah ........ccceoviiiiieiiiieseee e 49
3.1.2  Analisis Kebutuhan Data ..........cccceverereiiiienieieieiee e 50
3.1.3  ANAliSIS MELOUE .....oviiiiiiiicieeie e 52
3.1.3.1 Metode Histograms of Oriented Gradients ..........cccocevvveververieseennnnn 54
3.1.3.2 Analisis Support Vector Maching ...........ccocevvrieieieie i 62
3.1.3.3 Analisis Deteksi Tepi Frei-Chen ..o, 66
3.1.4 Analisis Kebutuhan Nonfungsional ............cccccociiiiiiiiiciecc e, 67
3.1.4.1 Analisis Kebutuhan Perangkat Keras ............ccoocervrenenenieninnsieeenns 67
3.1.4.2 Analisis Kebutuhan Perangkat Lunak ...........cccccoovveniienininienieenn 68
3.1.5 Analisis Kebutuhan Fungsional ............ccccooeiiiiiiiiicic e 68
3.1.5.1 Diagram USE CaSE .....ccueeiuieiiieiieiiiesiiesiteesiteeie e siee e ee e sraeaae e e 68
3.1.5.2 SKENAri0o USE CASE ...c.eeiveeriiirieiiieiesie e ee e e ee et sae e nee e 70
3.1.5.2.1 Skenario Training Dataset ..........cccoerereiinininieiese e 70
3.1.5.2.2 Skenario Uji Gambar Metode HOG ...........ccccooiiiieiii e 71

Vi



3.1.5.2.3 Skenario Uji Gambar Metode HOG + Frei-Chen ........ccccccoevvveenene. 72

3.1.5.2.4 Skenario Lihat Gambar Grayscale .........cccccovvvirninieninniecseen, 73
3.1.5.2.5 Skenario Lihat Deteksi Tepi Gambar ...........ccccocevveiiicvneicseen, 73
3.1.5.2.6 Skenario Lihat Deteksi Tepi Sobel ........cccccevviieiiieiiicceeccee, 74
3.1.5.2.7 Skenario Lihat Deteksi Tepi Frei-Chen ..., 75
3.1.5.2.8 Skenario Lihat Deteksi Tepi Sobel + Frei-Chen ..o 75
3.1.5.2.9 Skenario Hitung Fitur Vektor HOG ..........ccccoceiieiiiie e, 76
3.1.5.2.10 Skenario Lihat Fitur Vektor HOG ........cccccooviiiinineninieseeenn 77
3.1.5.2.11 Skenario SImpan Gambar ..........cccoceiererinieeiieiene e 78
3.1.5.3 Diagram AKLIFITAS ........ccocoiiriiieieieesc e 78
3.1.5.3.1 Diagram Aktifitas Training Dataset ...........ccccccovevvveveiiicin e, 79
3.1.5.3.2 Diagram Aktifitas Uji Gambar Metode HOG ..........ccccccceveveiieennnn, 80
3.1.5.3.3 Diagram Aktifitas Uji Gambar Metode HOG + Frei-Chen ............. 82
3.1.5.3.4 Diagram Aktifitas Lihat Gambar Grayscale ............cccoovovriviienennn, 84
3.1.5.3.5 Diagram Aktifitas Lihat Deteksi Tepi Gambar ............cccccoevverveenenn, 86
3.1.5.3.6 Diagram Aktifitas Sub Activity Lihat Deteksi Tepi Sobel .............. 88
3.1.5.3.7 Diagram Aktifitas Sub Activity Lihat Deteksi Tepi Frei-Chen ....... 89
3.1.5.3.8 Diagram Aktifitas Sub Activity Lihat Deteksi Tepi Sobel + Frei-

GBI e 90
3.1.5.3.9 Diagram Aktifitas Hitung Fitur Vektor HOG ..........ccccccoveiiiiienen, 92
3.1.5.3.10 Diagram Aktifitas Lihat Fitur Vektor HOG ..........cccocevveiviiennnnn. 93
3.1.5.3.11 Diagram Aktifitas Simpan Gambar ...........cccocceveniieninininicenn 95
3.1.5.4 SeqUENCE DIAGraAM .....cceeiuiiieiieie ettt 97
3.1.5.5 Class DIAQIraM ......cccccveiiieiiiiieieesie e sttt 103
3.2 Perancangan SISTEM ........cooiiiiiiiiiere e 103
3.2.1 Perancangan Arsitektur Perangkat Lunak ..........cccccoovrinininnnininnnnnn 104
3.2.2  Perancangan Struktur IMENU .........ccccvueiieeiiieiiee e 104
3.2.3  Perancangan Data XML .......cccccooviiiiiiiiiiiie e 104
3.2.4 Perancangan Antarmuka Perangkat Lunak ..........ccccocvoniiniininiiinnnn, 106
3.2.5  Perancangan PESAN ........cccoiiiiiiiienieie e 107
3.2.5.1 Perancangan Pesan Saat Belum Memilih Gambar ...........c..ccocoevvvennnn 107

vii



3.2.5.2 Perancangan Pesan Belum Melakukan Pendeteksian .............cc.coc...... 108

3.2.5.3 Perancangan Pesan Loading Proses Training ..........ccccocveevvrienieeieennen 108
3.2.5.4 Perancangan Pesan Selesai Training SVM .........cccccevivievnccicseenn, 109
3.2.5.5 Perancangan Pesan Deteksi Selesai ..........cccovevevievieieiicveec e, 109
3.2.6  Jaringan SEmMAaNTIK ........cccooiiiiiiieiees e 110
3.2.7 Perancangan Prosedural ...........ccccooiiiiiiiniiine e 111
3.2.7.1 Perancangan Prosedural Training Dataset ...........ccccccevevviievvevieseennnnn, 111
3.2.7.2 Perancangan Prosedural Pendeteksian Manusia ...........c.cccccvevevivennene, 112
BAB 4 IMPLEMENTASI DAN PENGUJIAN SISTEM .....ccccoooviiiieeei, 113
4.1 IMPIEMENTAST ...ttt 113
4.1.1 Lingkungan Implementasi...........cccccvvveeieeieiiie i 113
4.1.1.1 Perangkat Keras yang Digunakan ..............cccccvevevieieeveiecse e, 113
4.1.1.2 Perangkat Lunak yang Digunakan ............c.ccocuvieininnneniniieseennn 114
4.1.2 Batasan IMpPIementasi .........cccuoeeieieieieie e 114
4.1.3 Implementasi ANtArMUKA ............ccocviieeieereiee e 115
4.2 Pengujian Perangkat LUNaK............ccocviiieiieieiie i 115
4.2.1 Pengujian BIacKDOX .........cccoiiiiiiiiiiiic e 115
4.2.1.1 Rencana Pengujian APIIKaSH .......ccoceviriiiiiiniiiicee e 115
4.2.1.2 Kasus dan Hasil Pengujian............ccccooveviiieie i, 117
4.2.2 Pengujian Performansi ..........cccccivveiiiieieeie e 119
4.2.2.1 Pengujian Metode HOG pada Citra Uji Jernih ..........cocooovvvivieenn, 119
4.2.2.2 Pengujian Metode HOG pada Citra Uji Derau ...........ccccoevvviviienenn, 121
4.2.2.3 Pengujian Metode HOG dan FREI-CHEN pada Citra Uji Jernih........ 122
4.2.2.4 Pengujian Metode HOG dan FREI-CHEN pada Citra Uji Derau........ 124
4.2.3 Evaluasi Pengujian SISTEM ........ccceiiiiiiiriiiiesieeee e 125
BAB 5 KESIMPULAN DAN SARAN ....ooioiiiiie e 127
5.1 KeSIMPUIAN ..o 127
5.2 SANAN ...ttt 127

viii



