
SKRIPSI 

 

PENERAPAN ALGORITMA MACHINE LEARNING UNTUK 

PREDIKSI JENIS TANAMAN BERBASIS KONDISI 

TANAH 

 

APPLICATION OF MACHINE LEARNING ALGORITHM FOR 

PLANTING TYPE PREDICTION BASED ON SOIL 

CONDITIONS 

 

 

 

Disusun oleh 

MURWANJANI TEJO RIYONO 

18101095 

 

 

 

 

PROGRAM STUDI S1 TEKNIK TELEKOMUNIKASI 

FAKULTAS TEKNIK TELEKOMUNIKASI DAN ELEKTRO 

INSTITUT TEKNOLOGI TELKOM PURWOKERTO 

2022 



 SKRIPSI  

 

PENERAPAN ALGORITMA MACHINE LEARNING UNTUK 

PREDIKSI JENIS TANAMAN BERBASIS KONDISI 

TANAH 

 

APPLICATION OF MACHINE LEARNING ALGORITHM FOR 

PLANTING TYPE PREDICTION BASED ON SOIL 

CONDITIONS 

 

 

 

Disusun oleh 

MURWANJANI TEJO RIYONO 

18101095 

 

 

 

 

PROGRAM STUDI S1 TEKNIK TELEKOMUNIKASI 

FAKULTAS TEKNIK TELEKOMUNIKASI DAN ELEKTRO 

INSTITUT TEKNOLOGI TELKOM PURWOKERTO 

2022 



PENERAPAN ALGORITMA MACHINE LEARNING UNTUK 

PREDIKSI JENIS TANAMAN BERBASIS KONDISI 

TANAH 

 

APPLICATION OF MACHINE LEARNING ALGORITHM FOR 

PLANTING TYPE PREDICTION BASED ON SOIL 

CONDITIONS 

 

 
Skripsi ini digunakan sebagai salah satu syarat untuk memperoleh 

Gelar Sarjana Teknik (S.T.)  

Di Institut Teknologi Telkom Purwokerto  

2022 

 

 

 

Disusun oleh 

 

MURWANJANI TEJO RIYONO 

18101095 

 

 

 

 

 

DOSEN PEMBIMBING 

 

Mas Aly Afandi, S.ST., M.T. 

Sevia Indah Purnama, S.ST., M.T. 

 

 

 

 

 

 

 

PROGRAM STUDI S1 TEKNIK TELEKOMUNIKASI 

FAKULTAS TEKNIK TELEKOMUNIKASI DAN ELEKTRO 

INSTITUT TEKNOLOGI TELKOM PURWOKERTO 

2022 









 

vii 
 

DAFTAR ISI 

HALAMAN PENGESAHAN ................................................................................. ii 

HALAMAN PERNYATAAN ORISINALITAS ................................................... iii 

PRAKATA ............................................................................................................. iv 

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

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

DAFTAR ISI ......................................................................................................... vii 

DAFTAR GAMBAR ............................................................................................. ix 

DAFTAR TABEL ....................................................................................................x 

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

1.1  LATAR BELAKANG ........................................................................1 

1.2   RUMUSAN MASALAH ....................................................................2 

1.3  BATASAN MASALAH .....................................................................3 

1.4 TUJUAN .............................................................................................4 

1.5 MANFAAT .........................................................................................4 

1.6 SISTEMATIKA PENULISAN ...........................................................4 

BAB 2 DASAR TEORI ............................................................................................6 

2.1  KAJIAN PUSTAKA ...........................................................................6 

2.2  DASAR TEORI ..................................................................................7 

2.2.1 Pertanian ..............................................................................................7 

2.2.2 Nutrisi Tanah .......................................................................................8 

2.2.3 Machine Learning (ML) ......................................................................9 

2.2.4 Klasifikasi ..........................................................................................11 

2.2.5 K-Nearest Neighbor ..........................................................................12 

2.2.6 Random Forests .................................................................................12 

2.2.7 eXtreme Gradient Boosting ...............................................................13 

2.2.8 Support Vector Machine ....................................................................14 

2.2.9 Overfitting dan Underfitting ..............................................................14 

2.2.10 Training dan Testing .......................................................................15 

2.2.11 Library Python ................................................................................16 

2.2.12 Confusion Matrix ............................................................................17 

2.2.13 Accuracy ..........................................................................................18 

2.2.14 Precision ..........................................................................................19 

2.2.15 Recall ...............................................................................................19 



 

viii 
 

2.2.16 Google Colaboratory ......................................................................19 

BAB 3 METODE PENELITIAN ...........................................................................21 

3.1  PEMODELAN SISTEM ...................................................................21 

3.2  ALUR PENELITIAN .......................................................................23 

3.2.1 Studi Literatur ...................................................................................24 

3.2.2 Pembuatan Sistem  ............................................................................24 

3.2.3 Analisis Sistem .................................................................................29 

3.2.4 Kesimpulan .......................................................................................29 

BAB 4 HASIL DAN PEMBAHASAN ..................................................................30 

4.1  PENGUMPULAN DATA DAN ANALSIS DESKRIPTIF .............30 

4.2  PRA-PEMROSESAN DATA ...........................................................33 

4.3  PEMBAGIAN DATA TRAINING DAN TESTING .........................35 

4.4  PEMBUATAN MODEL ..................................................................36 

4.5  CONFUSION MATRIX .....................................................................37 

4.5.1  HASIL CONFUSION MATRIX ALGORITMA KNN .....................37 

4.5.2  HASIL CONFUSION MATRIX ALGORITMA RF .........................41 

4.5.3  HASIL CONFUSION MATRIX ALGORITMA XGBOOST ............45 

4.5.4  HASIL CONFUSION MATRIX ALGORITMA SVM .....................48 

4.6  HASIL KLASIFIKASI MODEL ......................................................51 

4.7  TAMPILAN SISTEM .......................................................................53 

BAB 5 PENUTUP..................................................................................................56 

5.1  KESIMPULAN .................................................................................56 

5.2 SARAN .............................................................................................56 

DAFTAR PUSTAKA ............................................................................................58 

Lampiran .......................................................................................................64 

 

 

 

  



 

ix 
 

DAFTAR GAMBAR  

 

Gambar 2.1 Jenis ML[18] ..................................................................................... 10 

Gambar 2.2 Metode Pembelajaran. (a) Boosting. (b) Bagging[26] ...................... 13 

Gambar 2.3 Ilustrasi Pembagian Data Training dan Data Testing[41] ................. 15 

Gambar 2.4 Icon NumPy[44] ................................................................................ 16 

Gambar 2.5 Icon Pandas[45] ................................................................................. 16 

Gambar 2.6 Icon Matplotlib[46] ........................................................................... 17 

Gambar 2.7 Icon Scikit-Learn[47] ........................................................................ 17 

Gambar 2.8 Icon Google Colaboratory[52].......................................................... 20 

Gambar 3.1 Google Colab .................................................................................... 21 

Gambar 3.2 Alur Penelitian................................................................................... 23 

Gambar 3.3 Perancangan Sistem........................................................................... 24 

Gambar 3.4 Cuplikan Dataset ............................................................................... 25 

Gambar 4.1 Cuplikan Data Mentah (Raw Data) ................................................... 30 

Gambar 4.2 Cuplikan Dataset ............................................................................... 31 

Gambar 4.3 Cuplikan Dataset Setelah Penyesuain Bahasa .................................. 32 

Gambar 4.4 Jumlah Data yang Dimiliki Setiap Tanaman..................................... 32 

Gambar 4.5 Hasil Keluaran Fungsi describe() ...................................................... 33 

Gambar 4.6 Hasil Pengecekan Nilai Kosong dan Duplikasi Nilai........................ 34 

Gambar 4.7 Confusion Matrix Algoritma KNN ................................................... 38 

Gambar 4.8 Confusion Matrix Algoritma RF ....................................................... 41 

Gambar 4.9 Confusion Matrix Algoritma XGBoost ............................................. 45 

Gambar 4.10 Confusion Matrix Algoritma SVM ................................................. 49 

Gambar 4.11 Perbandingan Kinerja Model .......................................................... 52 

Gambar 4.12 Perbandingan Akurasi Training dan Testing ................................... 52 

Gambar 4.13 Tampilan Awal Sistem .................................................................... 54 

Gambar 4.14 Hasil Rekomendasi Tanaman .......................................................... 55 

 

 

 



 

x 
 

DAFTAR TABEL 

Tabel 2.1 Confusion Matrix [49] ........................................................................... 18 

Tabel 4.1 Pembagian Data Training dan Data Testing ......................................... 36 

Tabel 4.2 Hasil Pemetaan Confusion Matrix Algoritma KNN ............................. 39 

Tabel 4.3 Hasil Pemetaan Confusion Matrix Algoritma RF ................................. 42 

Tabel 4.4 Hasil Pemetaan Confusion Matrix Algoritma XGBoost ....................... 46 

Tabel 4.5 Hasil Pemetaan Confusion Matrix Algoritma SVM ............................. 50 

 

 


