DAFTAR ISI

LEMBAR PENGESAHAN ..ottt sttt il
LEMBAR ORISINALITAS ...ttt il
ABSTRAK ...ttt sttt v
ABSTRACT ..ottt sttt ettt st e b v
KATA PENGANTAR ...ttt vi
UCAPAN TERIMAKASIH ....ootieiieieeeeeee ettt vii
DAFTAR ISL ..ottt st enaens viii
DAFTAR GAMBAR ..ottt eneas Xi
DAFTAR TABEL.....ooiieieiee ettt xii
BAB I PENDAHULUAN ......oooiititeeseee ettt ettt ae e sneenne s 1
1.1. Latar Belakang ..........cccoeviiiiiiiiiieiierieeieeeeeesee e 1
1.2. Rumusan masalah...........coceeiiriiiiiiienieneeeeeeee e 2
1.3, Tujuan Penelitian.........c.cccvuiiiiieriiiiieeieeie et 2
1.4. Batasan Penelitian ...........cooeeiuiriiniiiiienienieieeecee e 2
1.5. Manfaat Penelitian ...........ccoociiiiiiiiiiniiiiiee e 3
1.6. Sistematika Penulisan ............cccccooeiiiiiiiiiniiee e 3
BAB II TINJAUAN PUSTAKA ...t 5
2.1. Kajian Penelitian Terdahulu ............cccoooiiiiiiiiiniiiice 5
2.2. Alasan Pemilihan Metode ...........coooeeiiiiiiiiiiiiiiiiieeeceeeeee e 6
2.3. You Only Look Once Version 5 ( YOLOVYS ) ..cceeeeeeeeeecieeeieeeiieeeee e 7
24, HEIM .ot 7
s TR ) o) U RTSPRRSRRRPR 7
2.6. CCTV C500 ...ttt ettt ettt et s 8
2.7. DeeP L@ATNING ........coueeeiieiiiiiiiiieieeieeestet ettt e 8
2.8. Intersection Over Union (IOU ) dan Mean Average Precision(MaP) ........ 9
2.8.1. Intersection Over Union ( JOU ) ......cccvveecueieeiieecieeeeeeeee e 9
2.8.2. Mean AVETage PreCiSION .........cuceevueeeiieeeiiieeeieeeecieeesieeesseesnveesnnneeens 10
2.8.3. CONFUSION MALTIX ...eveeieeeieeeieeeee et eee e eeaee s 10
2.8.3. 10 RECAIL ... 11
2.8.3.2. PFOCISTON ...ttt 11

BAB IIIl METODOLOGI PENELITIAN.......ccciiiiiiieeeeee e 12
3.1. Rencana Penelitian ..........cocovuiiiieniiniiiiiicieieeceeeee e 12



311, SEUAL LIEETALUL . eeeene 12

3.1.2. Pengumpulan Dataset...........ccceeevieiieniienieeiierieeeeee e 13
3.1.3. Implementasi dan Pelatihan model YOLOVS.........cccceeevvvieveeeenennee. 18
3.1.4. Pengujian dan Evaluasi Model..........cccccccuvieiiieniiiicieeeee e 19
3.1.5. Implementasi Sistem Real-Time Menggunakan CCTV ....................... 20
3.1.6. Penyusunan Laporan Tugas AKhir ..........ccccecvvieiiiiniiiecie e, 20
3.2, ATSIEKEUT SISTEIM...uviiiiiiiiiieiieie et 21
3.3, DeSAIN SISEEIMN...ccuveruiiiieiieiietiete ittt ettt ettt et sttt eae et 27
3.3.1. Alur Pembuatan Dataset...........ccccecevieriniinieniiienieieeeeecee 28
3.3.2. Alur Training Dataset........c.ccccveeieeiieniienieeieeie et 30
3.3.3. Alur Sistem Deteksi Objek.......cccooiriininiiniiniiiinicceecece 32
34, Alat dan Bahan ..o 35
3.5.DSAIN U ..ottt 35
3.6. Rencana Pengujian Evaluasi ..........cocceeiiiiiiiniiiiiiiicieeeceeeee 36
3.6.1. Pengujian data.........cceevuieiiieiiieeiieieee e e 36
3.6.2. Skenario Pengujian Real-Time ............cccccccveveeecuieneeeiiesieeeieecieeeeeenn, 37
3.6.3. Pengujian Data Statis ........cccecveeiierieriieniieeieeeee et 39
3.6.4. Evaluasi Pengujian Model..........c.ccoceeviiiiiiniiieniiiiieieeeee e 40
3.7. Jadwal Penelitian...........cccueeviiiiieiiieiieie et 41
BAB IV HASIL DAN PEMBAHASAN.......cooiiieeeeeeee ettt 42
4.1. Pengumpulan Dataset..........ccoeevueriineeiiiiiinieienicseeieeese e 42
4.1.1. Struktur Peletakan Kamera CCTV ........ccooiiiiiiiiiiiiiiiieicceeeeee 44
4.2. Implementasi Labeling ,Splitting, dan Preprocessing Dataset pada Roboflow
........................................................................................................................... 45
A B I 1 o <) 11 SRS 46
4.2.2. SPItNG DAta .....oeeeiiieeiiieeie e e e 47
4.2.3. PrEDFOCESSING ....oeecveeesieeeeiieeesieeesiieeesiaeeesaeesseeessseesnnseesnsseesnsseesnsseenns 50
4.3. Implementasi dan Evaluasi Model YOLOVS .........coocvvvvivvevciieiiieeieene, 55
4.4. Implementasi Pengujian Model YOLOVS........cccoovieviiiciiiiieniieiieeieeee 68
4.4.1. Pengujian Statis pada Data Test ........ccccceevieniiiiienieiiienieeeeie e 68
4.4.2. Pengujian Real-Time melalui detect akurasi.py ..........cccccceeveveuennnen. 70
4.4.3. Confusion Matrix pada Pengujian Real-Time ............ccccccuevcueevreennnnne. 79
4.5. Implementasi Model ke Aplikasi Web Flask..........ccccovvvieeniieiniiiinene, 82
BAB V KESIMPULAN DAN SARAN ..ottt 90

iX



5.1. Kesimpulan ....
5.2. Saran...............

DAFTAR PUSTAKA



