
https://v3.camscanner.com/user/download


https://v3.camscanner.com/user/download


https://v3.camscanner.com/user/download


 

 

x 

 

DAFTAR ISI 

 

PENGESAHAN ..................................................................................................... 2 

PENGESAHAN PENGUJI .................................................................................. 3 

LEMBAR PERNYATAAN KEASLIAN ............................................................ 4 

ABSTRAK ............................................................................................................. v 

ABSTRACT ........................................................................................................... vi 

KATA PENGANTAR ......................................................................................... vii 

DAFTAR ISI .......................................................................................................... x 

DAFTAR TABEL .............................................................................................. xiii 

DAFTAR GAMBAR .......................................................................................... xiv 

DAFTAR SOURCE CODE ................................................................................. xv 

BAB I .................................................................................................................... I-1 

1.1 Latar Belakang .......................................................................................... I-1 

1.2 Rumusan Masalah ..................................................................................... I-5 

1.3 Tujuan Penelitian ....................................................................................... I-5 

1.4 Manfaat Penelitian ..................................................................................... I-5 

1.5 Batasan Masalah ........................................................................................ I-6 

1.6 Metodologi Penelitian ............................................................................... I-7 

1.7 Sistematika Penulisan ................................................................................ I-8 

BAB II ................................................................................................................ II-1 

2.1 Landasan Teori ........................................................................................ II-1 

2.1.1 Machine Learning ................................................................................... II-1 



 

 

xi 

 

2.1.2 Prediksi .................................................................................................... II-3 

2.1.3 Random forest ......................................................................................... II-3 

2.1.4 Unsur hara tanah ...................................................................................... II-4 

2.1.5 Training dan testing ................................................................................ II-4 

2.1.6 Python ...................................................................................................... II-5 

2.2 Penelitian Terkait .................................................................................... II-5 

2.3 Matrik Penelitian ................................................................................... II-13 

BAB III ............................................................................................................. III-1 

3.1 Metode Penelitian ................................................................................... III-1 

3.3 Tahapan Penelitian ................................................................................. III-4 

3.1.1 Studi Literatur ........................................................................................ III-5 

3.1.2 Identifikasi Masalah ............................................................................... III-5 

3.1.3 Pengumpulan Data ................................................................................. III-5 

3.1.4 Data Understanding ............................................................................... III-6 

3.1.5 Data Preprocessing ................................................................................ III-6 

3.1.6 Modelling ............................................................................................... III-7 

3.1.7 Evaluasi .................................................................................................. III-7 

3.1.8 Ancaman Terdahap Validitas ................................................................. III-8 

3.1.9 Kesimpulan dan Saran ............................................................................ III-8 

BAB IV .............................................................................................................. IV-1 



 

 

xii 

 

4.1 Arsitektur pemodel prediksi ................................................................... IV-2 

4.2 Pengumpulan data .................................................................................. IV-2 

4.3 Data Understanding ............................................................................... IV-5 

4.4 Data Pre-processing ............................................................................... IV-7 

4.5 Membangun model Random forest ...................................................... IV-17 

4.6 Evaluasi Kinerja Model ........................................................................ IV-21 

4.7 Ancaman terhadap Validitas ................................................................ IV-29 

BAB V ................................................................................................................. V-1 

5.1 Kesimpulan .............................................................................................. V-1 

5.2 Saran ........................................................................................................ V-2 

DAFTAR PUSTAKA ............................................................................................ 1 

LAMPIRAN ........................................................................................................... 6 

 

 



 

 

xiii 

 

DAFTAR TABEL 

 

Tabel 2. 1  Penelitian Terkait (State of The Art) ..................................................... 6 

Tabel 2. 2 Matrik Penelitian .................................................................................. 14 

Tabel 4. 1 Spesifikasi Perangkat lunak ................................................................... 1 

Tabel 4. 2 Variabel dan Tipe data ........................................................................... 6 

Tabel 4. 3 Parameter model Random forest .......................................................... 20 

Tabel 4. 4 Perbandingan hasil prediksi dengan data aktual nitrogen (N) ............. 21 

Tabel 4. 5 Perbandingan hasil prediksi dengan data aktual Posfor (P) ................. 22 

Tabel 4. 6 Perbandingan hasil prediksi dengan data aktual Kalium (K) ............... 22 

Tabel 4. 7 Nilai MAPE berdasarkan jumlah pohon (N)........................................ 24 

Tabel 4. 8 Nilai MAPE berdasarkan jumlah pohon (P) ........................................ 25 

Tabel 4. 9 Nilai MAPE berdasarkan jumlah pohon (K)........................................ 25 

Tabel 4. 10 Perbandingan dengan Rasio pembagian data ..................................... 27 

  



 

 

xiv 

 

DAFTAR GAMBAR 

 

Gambar 2. 1 Jenis Machine Learning (suprianto, 2018) ......................................... 2 

Gambar 2. 2 Training Set dan Testing Set............................................................... 5 

Gambar 3. 1 Peta Jalan Artificial Intelligence Research (AIS) Group Universitas 

Siliwangi 2020 - 2030 ............................................................................................. 2 

Gambar 3. 2 Tahapan Penelitian ............................................................................. 4 

Gambar 4. 1 Arsitektur pemodel prediksi ............................................................... 2 

Gambar 4. 2 Sampel data 1 ..................................................................................... 4 

Gambar 4. 3 Sampel data 2 ..................................................................................... 4 

Gambar 4. 4 Hasil Jumlah data ............................................................................... 6 

Gambar 4. 5 Hasil Drop data kolom ....................................................................... 8 

Gambar 4. 6 Hasil Missing Value ........................................................................... 9 

Gambar 4. 7 Hasil Duplikasi Data ........................................................................ 10 

Gambar 4. 8 Dimensi Data training dan Data tetsing ........................................... 12 

Gambar 4. 9 Data X_train ..................................................................................... 13 

Gambar 4. 10 Data y_N_train ............................................................................... 13 

Gambar 4. 11 Data y_P_train ............................................................................... 14 

Gambar 4. 12 Data y_K_train ............................................................................... 14 

Gambar 4. 13 Data X_test ..................................................................................... 15 

Gambar 4. 14 Data y_N_test, y_P_test, y_K_test.................................................. 16 

Gambar 4. 15 Flowchart Model RF ...................................................................... 17 

Gambar 4. 16 Visualisasi hasil evaluasi kinerja model......................................... 28 

Gambar 4. 17 Hasil evaluasi kinerja model .......................................................... 28 



 

 

xv 

 

DAFTAR SOURCE CODE 

 

Source Code 4. 1 Menampilkan Jumlah Dataset .................................................... 5 

Source Code 4. 2 Drop Data ................................................................................... 7 

Source Code 4. 3 Memeriksa Missing Value .......................................................... 9 

Source Code 4. 4 Memeriksa Data Duplikat ......................................................... 10 

Source Code 4. 5 Membagi Dataset Menjadi Data Train dan data Test ............... 11 

Source Code 4. 6 Menampilkan Dimensi Data Training dan Data Testing .......... 12 

Source Code 4. 7 Perintah Membangun Model Random forest ............................ 18 


