
viii 
 

DAFTAR ISI 

 

PERNYATAAN BEBAS PLAGIASI .................................................................... ii 

HALAMAN PENGESAHAN ................................................................................ iii 
KATA PENGANTAR ........................................................................................... vi 

DAFTAR ISI ........................................................................................................ viii 
DAFTAR TABEL .................................................................................................. xi 

DAFTAR GAMBAR ............................................................................................ xii 
DAFTAR LAMBANG DAN SINGKATAN ...................................................... xiii 

INTISARI .............................................................................................................. xv 

ABSTRACT ......................................................................................................... xvi 

BAB I PENDAHULUAN ....................................................................................... 1 

I.1 Latar Belakang ............................................................................................... 1 

I.2 Perumusan Masalah ....................................................................................... 2 

I.2.1 Batasan Masalah ..................................................................................... 2 

I.3 Tujuan Penelitian ........................................................................................... 3 

I.4 Manfaat Penelitian ......................................................................................... 3 

BAB II TINJAUAN PUSTAKA ............................................................................. 5 

BAB III DASAR TEORI ...................................................................................... 16 

III.1 Kelapa Sawit ............................................................................................. 16 

III.2 Hama ......................................................................................................... 17 

III.3 Tikus Sawit ............................................................................................... 17 

III.4 Pengendalian Hama ................................................................................... 17 

III.5 Kecerdasan Buatan (Artificial Intelligence) .............................................. 18 

III.6 Machine Learning ..................................................................................... 19 

III.7 Supervised Learning.................................................................................. 20 

III.8 Deep Learning ........................................................................................... 21 

III.9 Neural Networks ....................................................................................... 21 

III.10 Convolutional Neural Networks ............................................................. 24 

III.11 Computer Vision ..................................................................................... 25 

III.12 Deteksi Objek .......................................................................................... 26 

III.12.1 YOLO v8 .......................................................................................... 27 

Sistem Pelacakan Hama Tikus Di Perkebunan Kelapa Sawit Menggunakan YOLOv8 DAN Filter
Kalman
MUHAMMAD SYAFA CHOIRUL HABIB, Ir. Nazrul Effendy, ST, MT, Ph.D., IPM;Dr.Eng. Dwi Joko Suroso, S.T., M.Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



ix 
 

III.13 Pelacakan Objek ...................................................................................... 31 

III.14 Filter Kalman .......................................................................................... 32 

III.15 Parameter Evaluasi .................................................................................. 33 

III.15.1 Akurasi ............................................................................................. 33 

III.15.2 Presisi ............................................................................................... 36 

III.15.3 Recall................................................................................................ 37 

III.15.4 F1-Score ........................................................................................... 38 

III.15.5 Confidence Score ............................................................................. 38 

III.15.6 Confusion Matrix ............................................................................. 39 

III.16 Fungsi kerugian ....................................................................................... 40 

III.16.1 Rugi Kotak Pembatas ....................................................................... 41 

III.16.2 Classification Loss ........................................................................... 42 

III.16.3 Focal Loss ........................................................................................ 42 

BAB IV PELAKSANAAN PENELITIAN .......................................................... 44 

IV.1 Alat dan Bahan Penelitian ......................................................................... 44 

IV.2 Tata Laksana Penelitian ............................................................................ 45 

IV.2.1 Studi Literatur .................................................................................... 46 

IV.2.2 Penentuan Tujuan Rancangan ............................................................ 46 

IV.2.3 Pengambilan Data .............................................................................. 46 

IV.2.4 Pra pemrosesan data ........................................................................... 47 

IV.2.5 Perancangan model YOLOv8 ............................................................ 49 

IV.2.6 Pembuatan model ............................................................................... 50 

IV.2.7 Pengujian Model ................................................................................ 51 

IV.2.8 Analisis Hasil Pengujian .................................................................... 52 

IV.3 Rencana Analisis Hasil Penelitian ............................................................ 53 

BAB V HASIL DAN PEMBAHASAN ................................................................ 54 

V.1 Hasil Penelitian .......................................................................................... 54 

V.2 Pembahasan ................................................................................................ 64 

V.2.1 Keterbatasan Model dalam Deteksi..................................................... 68 

BAB VI KESIMPULAN DAN SARAN .............................................................. 70 

VI.1 Kesimpulan ............................................................................................... 70 

VI.2 Saran ......................................................................................................... 70 

Sistem Pelacakan Hama Tikus Di Perkebunan Kelapa Sawit Menggunakan YOLOv8 DAN Filter
Kalman
MUHAMMAD SYAFA CHOIRUL HABIB, Ir. Nazrul Effendy, ST, MT, Ph.D., IPM;Dr.Eng. Dwi Joko Suroso, S.T., M.Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



x 
 

DAFTAR PUSTAKA ........................................................................................... 71 

LAMPIRAN .......................................................................................................... 78 

LAMPIRAN A ...................................................................................................... 79 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sistem Pelacakan Hama Tikus Di Perkebunan Kelapa Sawit Menggunakan YOLOv8 DAN Filter
Kalman
MUHAMMAD SYAFA CHOIRUL HABIB, Ir. Nazrul Effendy, ST, MT, Ph.D., IPM;Dr.Eng. Dwi Joko Suroso, S.T., M.Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/




