DAFTAR ISl

ABSTRAK ettt nan e re s i
ABSTRACT ..ttt i
KATA PENGANTAR . ne s ii
DAFTAR IS] ..ottt nee s iv
DAFTAR GAMBAR ...t e viii
DAFTAR TABEL ... Xi
DAFTAR SIMBOL ... Xiii
DAFTAR LAMPIRAN ... .ot XVi
BAB 1 PENDAHULUAN ... 1
1.1 Latar Belakang Masalah...........cccooiiiiiiiiiic e 1
1.2 RUmMUSaN MaSalah ..........ccoiiiiiiii e 3
1.3 MaKSUd dan TUJUAN ....ccueiiiieieieieese e 3
1.3.1 MaKSud PENEIITIAN ....ccuviiiiieieieee s 3
1.3.2  TUjuan Penelitian.........cccooveiieiieiieir et 3
1.4 Batasan Masalah...........ccoiiii e 3
1.5  Metodologi Penelitian ...........cccooveiiiiiiiece e 4
1.5.1 Metode Pengumpulan Data...........cccceveiiiiniiiiiieee e 4
1.5.2 Metode Pembangunan Perangkat LunakK............ccccoevviiiieiieiinccie e, 4
1.6 Sistematika PENUIISAN..........ccooiiiiiiiicee s 6
BAB 2 LANDASAN TEORI ..ot 7
2.1  Intelligent Transportation SIStEM ...........ccccvveveiieeieerie e, 7
2.2 Pengertian Lampu Lalu Lintas .........ccoocoiiiiiiiiiiiceeeescseseeeeeee e 7
2.3 PelANQOArAN ...cccviiiiicciie e 8



2.4 PENGEIMUAI ....ciuiiiiiieite st 8
2.5  Pelanggaran Lampu Lalu Lintas.........cccooeiiiiiiinneniesiesecesee e 8
2.6 Kendaraan BerMOLOr ..........coeiveiiireieininreese e 9
2.7 Kecerdasan Buatan (Artificial Intelligent) ..........cccooooiiinniiiiicicn, 11
2.8 COMPULET VISION ..vviiieiieie ettt ettt ae st ta e e e nnenneas 12
2.9 CHraDIgItal......coveiie e 13
2.10 Citra RGB (Red, Green, BIUE) ......ccccovvviiiiiiiiec e 14
2.11  Citra GraySCale........cceiveiuieieiiesie e et nnees 15
2.12  PendetekSian Gerak ...........couiieieiieieiiiisi s 16
2.13  Sum Of AbSOIULE DIfEreNCE .......cviviieieiicteeee e 17
2.14  Citra Threshold.........ooo i 18
2.15  Operasi Morphologi .......ccuviviiiiiiic i 19
2.15.1 DIHIAST .t 20
2.15.2 ETOST .ttt 21
2.15.3 OPENING c.vvevretieiiete ettt e et e be et e sre e teeneeenaenneeneennes 22
2.15.4 ClOSING .ttt bbbt 22
2.16  BlOD traCKING ...ccveevieiiiciiecie ettt 23
2.17 Pemograman Berorientasi ODJek...........cccuiiiiiiieiinenenc e 23
2.18 Unified Modelling Language (UML) .......ccccoiiiiiiiiieie e 24
2.19  Diagram UML .....ccooiiiiiece et 25
2.20  Visual Studio 2013........oooiiiiieieeee s 27
2.21  Pemrograman C ... 27
2.22  OPENCV ... 28
BAB 3 ANALISIS DAN PERANCANGAN SISTEM ..o, 33
31 ANalisSiS Masalah ..o 33



3.2
3.3
3.4
3.5
3.5.1
3.5.2
3.6
3.6.1
3.7
3.8
3.8.1
3.8.2
3.8.3
3.9
3.10
3.11
3.12
3.13
3.14
3.14.1
3.14.2
3.14.3
3.14.4
3.15

3.15.1

PN L R AN T L G (U ST 1S (=) 0 TR 33

ANALISIS SISTEM ... 35
L0AA VIHEO ...t 36
PIEPIOCESSING ...vveutieeie ittt bbb 36
Merubah Kamera Video Ke Frame...........ccccoviieiiiinencisiieneese e, 36
Koversi frame RGB ke Grayscale...........ccoovviiiiininiieniensseeie 37
Sum of Absolute DIffErenCe..........cooviriiiiiiiicc e 42
TRIESNON. ... 48
Filter MOrpology .....oovoiiei e 52
BIOD tracking ........ooovviieiiie e 53
Segmentasi BIOD ... 53
RENAEE BIOD ... 55
RENAET TIACK ... 57
Membuat Durasi lampu Lalu LIintas..........ccccveieneninniiee e 59
Membuat Garis LANQQAr........cccoovereerieiiiereeie e seeie e sieesessree e seesseesneens 60
Penilaian Garis Langgar dan Lampu Lalu Lintas...........cccccoonvninieiennnn 61
Penilaian Pelanggaran Kendaraan.............ccccceevveveeviiiieseese e 62
Analisis Kebutuhan Non Fungsional.............ccoceeiiineniiniiceee 63
Analisis Kebutuhan Fungsional ...........cccooviiiiiiiii e 64
USE CASE.... oottt 64
ACLIVITY DIAQIAM.....eiiiiiieiieie e 74
Class DIAQram ........ccueiieiecie et nee s 81
SEQUENCE DIAGIAM ...ttt 82
Perancangan SISEEM.........cuviiieiieeiie et 88
Perancangan Antar MUK ...........ccooiiirininenieee e 89

Vi



BAB4 IMPLEMENTASI DAN PENGUJIAN ......cooiiiiiiiieeeeee e, 91

4.1 IMPIEMENTAST ..ottt 91
4.1.1 Implementasi Perangkat LUNaK ...........cccccveviiiiiiieie i 91
4.1.2 Implementasi Perangkat Keras...........ccooviriririeieninene e 91
4.1.3 Implementasi ANtarmMuUKa ............cccoevieiieiieieiiese e 92
4.2 Pengujian SISTEIM .......cccoiiiriiieieiie st 95
4.2.1 Pengujian BlaCk BOX.......ccooiiiiiiiiiiiiiiic s 95
4.3  Pengujian Akurasi Pelanggaran Lampu Lalu Lintas.............cccceveveiienenn, 99
4.3.1 Pengujian Blob tracking dengan Sum of absolute difference ................... 99
4.3.2 Pengujian Garis Langgar Kendaraan...........c.ccccevververesieseeseseeseenee e 100
4.3.3 Kesimpulan Pengujian Blob tracking..........cccccooeieniiiiiiiiiiccen, 101
4.3.4 Kesimpulan Durasi Lampu Lalu Lintas .........cccccovveeviiiiieiie e 102
4.3.5 Kesimpulan Pengujian Garis Langgar Kendaraan ............cccccoeveevvenennen. 102
4.3.6 Hasil Pengujian Deteksi Pergerakan Kendaraan yang Melanggar.......... 103
BAB S5 KESIMPULAN DAN SARAN......ooiiiiiiee e 105
5.1 KESIMPUIAN ... 105
0.2 SAIAN ...ttt 105
DAFTAR PUSTAKA ..ottt et 107

vii



	DAFTAR ISI

