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ABSTRAK 

Nama   : Lurry Putri Aprilia 

NIM   : 41520010173 

Program Studi  : Teknik Informatika 

Judul Laporan Skripsi : Perbandingan Algoritma Graph Attention Netwok 

dan Convolution Neural Network Untuk Klasifikasi 

Potensi Hasil Panen Tanaman Kopi Dengan 

Ekstraksi Fitur Vegetation Condition Index 

Pembimbing : Dr. Hadi Santoso, S.Kom., M.Kom 

Penelitian ini bertujuan untuk mengevaluasi dan membandingkan dua 
algoritma yang umum digunakan dalam konteks prediksi potensi hasil panen 
tanaman kopi, yaitu Convolutional Neural Network (CNN) dan Graph Attention 
Network (GAT). Fokus utama penelitian ini adalah meningkatkan akurasi prediksi 
dengan mengintegrasikan pendekatan spatiotemporal dan melakukan ekstraksi fitur 
menggunakan Vegetation Condition Index (VCI). 

Dalam eksperimen menggunakan CNN, hasil yang diperoleh mencakup 
Cohen's Kappa Score sebesar 0.72, Accuracy sebesar 0.90, Precision sebesar 0.87, 
Recall sebesar 0.90, dan F1-score sebesar 0.88. Sementara itu, Graph Attention 
Network menunjukkan performa yang lebih unggul dengan Cohen's Kappa Score 
sebesar 0.82, Accuracy sebesar 0.93, Precision sebesar 0.89, Recall sebesar 0.93, 
dan F1-score sebesar 0.91. 

Hasil tersebut menunjukkan bahwa GAT secara signifikan mengungguli 
CNN dalam memodelkan dan memahami hubungan kompleks dalam data 
spatiotemporal untuk prediksi potensi hasil panen. Kelebihan GAT dapat 
disebabkan oleh kemampuannya dalam menangkap informasi yang lebih 
kontekstual dan adaptif melalui mekanisme attention dalam graf. Selain itu, 
integrasi Vegetation Condition Index sebagai fitur ekstraksi juga berperan penting 
dalam meningkatkan ketepatan prediksi. 

Penelitian ini memberikan kontribusi dalam pengembangan metode 
prediksi potensi hasil panen dengan mempertimbangkan karakteristik 
spatiotemporal dan fitur khusus tanaman kopi. Implikasi dari penelitian ini dapat 
mendukung pengambilan keputusan di bidang pertanian, memungkinkan para 
petani untuk merencanakan kegiatan pertanian dengan lebih efektif berdasarkan 
prediksi yang lebih akurat. 

Kata Kunci : Convolutional Neural Network, Graph Attention Network, 

Spatiotemporal, Vegetation Condition Index, Prediksi Hasil Panen.
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ABSTRACT 

 
Name     : Lurry Putri Aprilia 

NIM     : 41520010173 

Study Program   : Teknik Informatika 

Title Thesis  : Comparison of the Graph Attention Netwok 

Algorithm and Convolution Neural Network for 

Classifying Potential Harvest Yields of Coffee Plants 

Using Vegetation Condition Index Feature 

Extraction 

Counsellor    : Dr. Hadi Santoso, S.Kom., M.Kom 

This research aims to evaluate and compare two commonly used algorithms 

in the context of predicting the potential harvest yield of coffee crops, namely 

Convolutional Neural Network (CNN) and Graph Attention Network (GAT). The 

primary focus of this study is to enhance prediction accuracy by integrating 

spatiotemporal approaches and conducting feature extraction using the Vegetation 

Condition Index (VCI). 

In experiments using CNN, the obtained results include a Cohen's Kappa 

Score of 0.72, an Accuracy of 0.90, Precision of 0.87, Recall of 0.90, and an F1-

score of 0.88. Meanwhile, the Graph Attention Network demonstrates superior 

performance with a Cohen's Kappa Score of 0.82, an Accuracy of 0.93, Precision 

of 0.89, Recall of 0.93, and an F1-score of 0.91. 

These results indicate that GAT significantly outperforms CNN in modeling 

and understanding complex relationships in spatiotemporal data for predicting 

potential harvest yields. The superiority of GAT may be attributed to its ability to 

capture more contextual and adaptive information through attention mechanisms 

within the graph. Additionally, the integration of the Vegetation Condition Index as 

a feature extraction plays a crucial role in improving prediction accuracy. 

This research contributes to the development of harvest yield prediction 

methods by considering the spatiotemporal characteristics and specific features of 

coffee crops. The implications of this research can support decision-making in 

agriculture, enabling farmers to plan farming activities more effectively based on 

more accurate predictions. 

 

Keywords: Convolutional Neural Network, Graph Attention Network, 

Spatiotemporal, Vegetation Condition Index, Harvest Yield Prediction 

 

https://lib.mercubuana.ac.id



 
 

ix 
 

DAFTAR ISI 

 

HALAMAN JUDUL .............................................................................................. i 

HALAMAN PERNYATAAN KARYA SENDIRI ............................................. ii 

HALAMAN PENGESAHAN .............................................................................. iii 

KATA PENGANTAR .......................................................................................... iv 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS 

AKHIR UNTUK KEPENTINGAN AKADEMIS ............................................. vi 

ABSTRAK ........................................................................................................... vii 

ABSTRACT ........................................................................................................ viii 

DAFTAR ISI ......................................................................................................... ix 

DAFTAR TABEL ................................................................................................ xi 

DAFTAR GAMBAR ........................................................................................... xii 

DAFTAR LAMPIRAN ...................................................................................... xiv 

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

1.1  Latar Belakang ......................................................................................... 1 

1.2  Permasalahan ............................................................................................ 5 

1.3  Tujuan Penelitian ...................................................................................... 6 

1.4  Batasan Masalah ....................................................................................... 6 

1.5  Manfaat Penelitian .................................................................................... 7 

BAB II TINJAUAN PUSTAKA ........................................................................... 8 

2.1  Penelitian Terdahulu (Minimal 15 Jurnal Ilmiah) .................................... 8 

2.2  Teori Pendukung .................................................................................... 21 

a) Ekstrasi Fitur .......................................................................................... 21 

b) Pertumbuhan Tanaman Kopi .................................................................. 22 

c) Convolution Neural Network ................................................................. 23 

d) Graph Attention Network ....................................................................... 24 

e) Google Earth Engine (GEE) ................................................................... 25 

f) Remote Sensing ...................................................................................... 26 

g) Satelit Sentinel 2A .................................................................................. 27 

h) Visualization Klasifikasi ........................................................................ 30 

i) Image Processing .................................................................................... 31

https://lib.mercubuana.ac.id



 
 

x 
 

j) Confusion Matriks .................................................................................. 32 

k) Statistical Analysis ................................................................................. 34 

BAB III METODE PENELITIAN .................................................................... 37 

3.1 Jenis Penelitian ....................................................................................... 37 

3.2 Tahapan Penelitian ................................................................................. 37 

3.3 Arsitektur Model *)jika diperlukan ........................................................ 39 

BAB IV HASIL DAN PEMBAHASAN ............................................................ 40 

4.1  Dataset .................................................................................................... 40 

4.2  Pre-Processing ........................................................................................ 42 

4.3 Feature Engineering ............................................................................... 43 

4.4  Ekstraksi Fitur Vegetation Condtion Index (VCI) ................................. 44 

4.5 Pembuatan Model ................................................................................... 44 

a. Pemodelan Convolutional Neural Network untuk Vegetation Condition 

Index (VCI) ............................................................................................. 45 

b. Pemodelan Graph Attention Network untuk Vegetation Condition Index 

(VCI) ....................................................................................................... 48 

4.6 Visualisasi Data ...................................................................................... 52 

4.7 Pengujian ................................................................................................ 55 

4.8 Analisis Hasil ......................................................................................... 57 

BAB V KESIMPULAN DAN SARAN .............................................................. 58 

5.1 Kesimpulan ................................................................................................. 58 

5.2 Saran ............................................................................................................ 58 

DAFTAR PUSTAKA .......................................................................................... 60 

LAMPIRAN ......................................................................................................... 63 

 

  

https://lib.mercubuana.ac.id



 
 

xi 
 

DAFTAR TABEL 

 
Table 2. 1  Penelitian Terdahulu ................................................................. 8 

Table 2. 2  Satelit Sentinel 2A .................................................................... 28 

Table 4. 1  Severity levels VCI................................................................... 44 

Table 4. 2  Perbandingan Algoritma Klasifikasi ........................................ 57 

Table 4. 3  Perbandingan Uji data .............................................................. 57 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://lib.mercubuana.ac.id



 
 

xii 
 

DAFTAR GAMBAR 

 
Gambar 1. 1  Diagram Batang Produksi Kopi................................................ 2  

Gambar 2. 1 Tahapan Pertumbuhan Kopi ........................................................ 22 

Gambar 2. 2 Model Algoritma Convolution Neural Network ......................... 24 

Gambar 2. 3 Model Algoritma GAT ................................................................ 25 

Gambar 2. 4 GEE ............................................................................................. 26 

Gambar 2. 5 Remote Sensing ........................................................................... 27 

Gambar 2. 6 Satelit Sentinel 2 A ...................................................................... 27 

Gambar 2. 7 Image Processing Sentinel 2 (ESA) ............................................ 31 

Gambar 2. 8 RMSE .......................................................................................... 34 

Gambar 2. 9 MSE ............................................................................................. 34 

Gambar 2. 10 MAPE ........................................................................................ 35 

Gambar 2.11 AVE ............................................................................................ 35 

Gambar 2.12 R2 ................................................................................................ 36 

Gambar 3. 1  Diagram Alir Penelitian ........................................................... 37 

Gambar 3. 2  Area Of Interest ........................................................................ 40 

Gambar 4. 1  Area Of Interest ........................................................................ 40 

Gambar 4. 2  Data citra satellite yang diambil menggunakan python ........... 41 

Gambar 4. 3  Data Citra Satellite yang diubah Menjadi Dataframe ............... 41 

Gambar 4. 4  Columns dataframe dari Citra satellite sentinel 2A .................. 42 

Gambar 4. 5  Clipping dan Mosaic................................................................. 43 

Gambar 4. 6  Drop Columns .......................................................................... 43 

Gambar 4. 7  Hasil Ekstraksi Fitur menggunakan VCI .................................. 44 

Gambar 4. 8  Dataframe ................................................................................. 45 

Gambar 4. 9  Train Test Split ......................................................................... 45 

Gambar 4. 10 Fitting model ............................................................................. 46 

Gambar 4. 11  Predict Model ........................................................................... 46 

Gambar 4. 12  Evaluasi hasil model ................................................................. 47 

Gambar 4. 13  Statistikal Analisis .................................................................... 48 

Gambar 4. 14  Confusion matrix dan Classification Report Analisis .............. 48 

Gambar 4. 15  Dataframe ................................................................................. 49 

Gambar 4. 16  Coulmns Dataframe .................................................................. 49 

https://lib.mercubuana.ac.id

file:///C:/Users/IT%20ABHATI/Downloads/TUGAS%20AKHIR%20-%20Lurry%20Putri%20Aprilia_41520010173%20new%20(1).docx%23_Toc152419468
file:///C:/Users/IT%20ABHATI/Downloads/TUGAS%20AKHIR%20-%20Lurry%20Putri%20Aprilia_41520010173%20new%20(1).docx%23_Toc152419496


xiii 
 

 
 

Gambar 4. 17  Train Test Split ......................................................................... 49 

Gambar 4. 18  Fitting model ............................................................................ 49 

Gambar 4. 19  Predict Model ........................................................................... 50 

Gambar 4. 20  Evaluasi hasil model ................................................................. 50 

Gambar 4. 21  Statistikal Analisis .................................................................... 51 

Gambar 4. 22  Confusion matrix dan Classification Report Analisis .............. 52 

Gambar 4. 23  Visualisasi Scatter Plot VCI menggunakan Algoritma 

Convolutional Neural Network ........................................................................ 52 

Gambar 4. 24  Visualisasi Heatmap VCI menggunakan Algoritma Convolutional 

Neural Network ................................................................................................ 53 

Gambar 4. 25  Visualisasi Scatter Plot VCI menggunakan Algoritma Graph 

Attention Network ............................................................................................ 54 

Gambar 4. 26  Visualisasi Heatmap VCI menggunakan Algoritma Graph 

Attention Network ............................................................................................ 55 

Gambar 4. 27  Visualization of the cross-validation behavior ......................... 56 

Gambar 4. 28  K-fold Convolutional Neural Network ..................................... 56 

Gambar 4. 29  K-fold Graph Attention Network ............................................. 57 

 

 

https://lib.mercubuana.ac.id



 
 

xiv 
 

DAFTAR LAMPIRAN 

 
Lampiran  1 Asistensi bimbingan *didapat dari SIA ....................................... 63 

Lampiran  2 Bukti Submit / Published Artikel Ilmiah / HKI ........................... 64 

Lampiran  3 Pertanyaan HKI ........................................................................... 65 

Lampiran  4 Curiculum Vitae .......................................................................... 66 

Lampiran  5 Surat Pernyataan HKI (jika belum published HKI)..................... 67 

Lampiran  6 Sertifikat BNSP/Bukti Daftarnya ................................................ 68 

Lampiran 7 Halaman Persetujuan Sidang ........................................................ 69 

  

https://lib.mercubuana.ac.id




