DAFTAR ISI

HALAMAN JUDUL ..ottt sttt sre e eneas [
HALAMAN PENGESAHAN PEMBIMBING ......cccocoiiiiiiiiiisisieeie e i
HALAMAN PENGESAHAN PENGUIL.......ccccoviiiieieieie et i
SURAT PERNYATAAN KARYA TULIS ASLI TUGAS AKHIR.......cccocviiiiiiiie, 1\
SURAT PERNYATAAN BEBAS PLAGIAT ...ttt v
HALAMAN PERSEMBAHAN ..ottt Vi
ABSTRAK ettt ntenrenneere s vii
KATA PENGANTAR ...ttt bbbttt bbbt sbeaneas viii
DAFTAR IST oottt sttt r e e e e e sbestesreeneareas iX
DAFTAR GAMBAR ..ottt bbbttt eneas Xi
DAFTAR TABEL ..ottt sttt sbe st snaenneneas xii
DAFTAR MODUL PROGRAM .....ooiiiiiiiiitiisesee ettt sneas xiii
BAB | PENDAHULUAN ..ottt nneas 1
1.1, Latar BelaKang .......c.coooiiiiiiiiieee s 1
1.2, Perumusan Masalah ..o s 3
1.3. Batasan MasSalah ..o 3
1.4, Tujuan Penelitian .........cccooiiiiiiecc et 3
1.5. Manfaat PENEIITIAN .......ccveiiiieiiee ettt 4
1.6. Metodologi Penelitian ..........ccccooiiiiiiicii e 4
1.7. Sistematika PENElITIAN .........ccoiiieiiiieiiee e 5
BAB Il TINJAUAN PUSTAKA ..ottt 7
2.1, COMPUEET VISION ..ottt bbbttt 7
2. 1.1, KONVEIST CHIIA .vviviiiiiiieiieieie ettt sttt sttt 9
2.1.2. SEOMENTAST ...cuveviieiiieieeieei ettt bbbttt ettt b bbb 11
0 I T 11 (1 1o USSR SRRSO 12
2.1.4. BIOD DELECHION ...oveeeieiiieieieiesee ettt e e sne e e eneenneenne s 14
2.1.5. Headlamp Trajectories DeteCtiOn ..........cccvveiieiiiieii e 15
2.1.6. ODJECE TraCKING ...voiviieiiiieieiee e 16
2.2. Vehicle Idfentification and Classification System (VICS) .......cccccoveviveiiiiieciennne 17
2.2.1. Background Subtraction Algorithms (BSA) ..o 17
2.2.2. Support Vector Maching (SVIM) ......cociiiiiicceecc e 17
2.2.3. Template MatChING.......cccoiiiieieie s 18
2.3. CloUd COMPULING ©.o.veeieieiecieeie ettt e be e sraere e e e sreenee s 18
2.3.1. RESTTUI WED SEIVICE ....c.veeeeeee e 19
2.4, StAte OF tNE AT .ot 21
BAB 111l METODOLOGI PENELITIAN DAN PERANCANGAN SISTEM ........ 23
3.1. Metodologi PENEIITIAN .......ccviiiiiieiee e 23
S.2. TANAP L oo e e nres 23
3.2.1. STUI PUSEAKA ....veeveeeieciiecieee ettt 24
3.2.2. Analisis Kebutuhan SISTEM .........ccooiiiiiiiiiie s 25
3.3 TANAP 2 bbb 26
3.3.1. Perancangan ArSIiteKtur SISEEM .......ccvviiiiiiiiie e e 26
3.3.2. PErancangan PrOSES .........cccciiiiiieriiieesieeie sttt n s nne s 27



3.3.3. Perancangan Basis Data ..........cccccevviiieiieiiiie e 55

3.3.4. Perancangan USer INTEIfaCE ........ccooviiiiieieie e 57
3.3.5. Perancangan PENQUJIAN .........cccueiieiiiiieieese s seesie e ee e ste s aesseeneesnaenas 60
BAB IV HASIL, PENGUJIAN DAN PEMBAHASAN .....cccoiiiiiiiiiienc e 63
4.1, HaSH PENEIITIAN ..cveeiiee e et 63
o I I = To BV T [T o OSSR P TP 63
4.1.2. FIEIING STANG ..eoiiiiiiieeeee e 64
4.1.3. FIItEring Malam ..........ccoiieiiice et 65
4.1.4. DEteKSI ODJEK ..o 66
4.1.5. Grouping ODJEK ......cuiiieieeie ettt 67
4.1.6. Tracking ODJEK ..o 68
4.1.7. Validasi ODJEK .....ceeiiiiiiiee et 69
4.1.8. MArKing OBJEK .......couiiiiiiiiieee e 69
4.1.9. CoUNtING ODJEK ...ovieiiiie et 69
4.1.10. ClaSSITICATION ...eoiuieiiiieieee ettt et aneenreenes 70
4.1.11. HaSil USEr INTErface .......ccccceoiiiiie e 71
4.2. Pengujian PENEITIAN ......ccviiiiiieeieie e 73
4.2.1. PENQUJIAN AKUFBST ..cvviivieiieeiecie sttt e e te e neenneeneesnaenas 73
4.2.2. Pengujian ProCessSing TIME ....c.ccoiiiiiiiiiiiieieie e 82
4.3, PEMDANASAN ....eiiieiii e 84
BAB V PENUTUP ..ottt bbbttt nne s 87
5.1, KESIMPUIAN .ot 87
D.2. SANAIN .ottt h et R e Rr e et e r e nne e nr e neas 88
DAFTAR PUSTAKA ..ottt sttt st ta et e e stesresresneeneas 89
LAMPIRAN



