Implementasi dan Analisis Kinerja Aplikasi PDU Stone Monitoring Berbasis Computer Vision pada PT
Parama Data Unit
Ilham Fahrenditto Aziz, Ir. Yuris Mulya Saputra, S.T., M.Sc., Ph.D., IPM.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR ISI

HALAMAN JUDUL ..ottt et st 1
LEMBAR PENGESAHAN ...t i
PERNYATAAN BEBAS PLAGIASI .......oooiiii e i1
KATA PENGANTAR ...ttt v
DAFTAR IS ...ttt ettt ettt ettt e et e s ens vi
DAFTAR GAMBAR .......ooiii ettt X
DAFTAR TABEL ......oooiiie ettt et xi
INTISARI ...ttt et et e et e s aree s abee e xii
ABSTRACT ...ttt ettt e st e et esnnveeesnseeenns Xiii
BAB I PENDAHULUAN ........cooiiiiiiteeee ettt sre e 1
1.1 Latar BelaKang .............cccoooiiiiiiiiiiieeeeeeeee e 1
1.2 Rumusan Masalah ... 6
1.3 Tujuan dan Manfaat Proyek AKhir .................ccccoooiiiiiiiniii, 6
1.4 Batasan Masalah.................c..ocoiiiiiiiii e 7
1.5 Sistematikan Penulisan .................ccoooiiiiiiiii e, 8
BAB II TINJAUAN PUSTAKA ..ottt 9
2.1 Tinjauan Pustaka.............ccooooiiiiiiiiceee e 9
2.2 DASAY T@OT T .....couiiiiiiiiiiieeeee et st 21
2.2.1 Computer VISION ...............cccooocueeueimiiiiiiniieiieeeeieeeeeee e 21
2.2.2 Segmentasi Citra.............ccoeviiiiiiiiiiiiiieecee e 23
2.2.3 Metrik Evaluasi Model................c.ccoooiiiniiiiiiiiie e 25
2.2.4 Data PreprocCesSing ...............ccccueeeeeecueeeeeeiiieeeeeiiieeeeeiieeeeessaeeeesnneeens 27
225 DALADASE .............c...eeeeeeeeeeeeee e 28
2.2.6 Application Programming Interface (API) ............cccccooviiinninnnnnnn. 29
227 PYEROM ... s 32
2.2.8 Real-Time Streaming Protocol (RTSP) ..........cccocovvviiiiniiiniiiienn, 34
2.2.9 Virtual Private Server (VPS) ........ooooioiiiieiiee e 36

vi



Implementasi dan Analisis Kinerja Aplikasi PDU Stone Monitoring Berbasis Computer Vision pada PT
Parama Data Unit
Ilham Fahrenditto Aziz, Ir. Yuris Mulya Saputra, S.T., M.Sc., Ph.D., IPM.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

2200 DOCKEF ... 37
2.2.11 Quality of Service (QOS) .......c..ooeviiiiiiiieieeeieeeee et 37
2212 WIreshark ... 40
2.3 HIPOTESIS ......ooeeeneiiiieeeiieee ettt e et e e et e e e et e e e e eraee e ennnnaeeeenns 40
BAB III METODE PROYEK AKHIR.........ccccooiiiiiiieeeeeee 42
3 Alatdan Bahan ... 42
ST BARAN (e 42
B2 ALAt .ottt 43
3.2 Tahapan Proyek AKhir ............cccooiiiiiiiiiieee e 46
3.3 Perancangan SiStem ..............ccocciiiiiiieiiieeiiie et 48
3.3.1 ArsiteKtur SIStem ............cooiiiiiiiiiiii e 48
3.4 Implementasi SISTEM .............coooiiiiiiiiiiiiiiceeeeeeeee e 49
3.4.1 Persiapan Dataset ...................cccooevouieeiiieeiiieeiieeeieeeieeeeieeeeiee e 50
3.4.2 AN0tasi Dataser ...............ccccooovueiiiiiiiiiiiiiiieeieeeeeeee e 51
3.4.3 Pelatihan Model ..............ocooiiiiiiiiiieeee e 52
3.4.4. Integrasi Model dalam FAST APIL ... 56
3.4.5 Integrasi Sistem Backend .......................cccccovviiniiiniinniiniinien, 57
3.4.6 Deployment DOCKer ......................cccueevueeeeiieeiieeeieeeieeeeieeesiee e ens 59
3.4.7 Integrasi Kamera ..............c.cooooivveiiiiiiiiecieeeeeece e 62
3.5 Pengujian SiStem .........occoiiiiiiiiiiiiiiie e s 62
3.5.1 Skenario Pengujian Model...................coociiiriiiiiiiiineee e 63
3.5.2 Skenario Pengujian QoS Protokol RTSP Kamera — Aplikasi......... 63
3.5.3 Skenario Pengujian QoS Aplikasi — VPS...........cccooiiiiiiniiis 65
3.5.4 Skenario Pengujian Performa VPS ... 67
BAB IV ANALISIS DAN PEMBAHASAN .....coooiiiiieeeee e 68
4.1 Hasil Pengujian Model...............coooiiiiiiiiiiieee e 68
4.1.1 Hasil Confusion Matrix per Model ..................ccoccovvviiinniiiiniiene, 68
4.1.2 Analisis Hasil Perbandingan Metrik Evaluasi Antar Model .......... 70
4.1.3 Visualisasi Hasil Segmentasi.................cccocooiiiiniiiiiiiniinee 74
4.2 Hasil Pengujian QoS Protokol RTSP.............coooiiiiiiiiiieeee 76
4.2.1 TREOUZRPUL ...............c..ooeeeeeeeeeee e ete e ee e ee e e eseseeenaeeens 76
4.2.2 PACKEE LOSS ............ooeeeeeeiiiieieeeeee et 79

vil



Implementasi dan Analisis Kinerja Aplikasi PDU Stone Monitoring Berbasis Computer Vision pada PT
Parama Data Unit
Ilham Fahrenditto Aziz, Ir. Yuris Mulya Saputra, S.T., M.Sc., Ph.D., IPM.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

4.2.3 Inter-Packet Delay ......................cccccoovvueieiuiiniiiieiieeeiieeeiee e 82

4.3 Hasil Pengujian QoS VPS ... 84
4.3.1 TRPOUZRPUL ...............c.eeeeiieeiieeeeeee ettt e 84
4.3.2 PACKEE LOSS ...........coooneeeeeeaeeeeeeee e e saae e 88
B33 DCLAY ... e 90

4.4 Hasil Pengujian Performa VPS ... 93
BAB VPENUTUP ...ttt e 98
ST KeSimPUlan ...........oooooiiiiiii e e 98
S2SATAN ...t 99
DAFTAR PUSTAKA ... ..ottt 100
LAMPIRAN ..ottt ettt st et 107

viil



	DAFTAR ISI

