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ABSTRAK 

 

Perkembangan teknologi kecerdasan buatan (Artificial Intelligence) telah 

memberikan kontribusi besar dalam berbagai bidang, termasuk sektor pertanian. 

Salah satu permasalahan yang sering dihadapi pada budidaya kelapa sawit adalah 

keterlambatan dalam mendeteksi hama dan penyakit tanaman yang dapat 

menyebabkan penurunan produktivitas serta kualitas hasil panen. Proses 

identifikasi yang masih dilakukan secara manual memerlukan waktu, bergantung 

pada keahlian pengamat, dan kurang efisien untuk diterapkan secara luas. Oleh 

karena itu, penelitian ini bertujuan untuk mengimplementasikan sistem cerdas 

berbasis web yang mampu melakukan diagnosis hama dan penyakit pada tanaman 

sawit secara otomatis menggunakan model MobileNetV2. Metode penelitian yang 

digunakan adalah metode pengembangan sistem Waterfall yang meliputi tahapan 

analisis kebutuhan, perancangan sistem, implementasi, pengujian, dan 

pemeliharaan. Sistem dibangun menggunakan bahasa pemrograman Python 

sebagai backend, sebagai frontend, serta MongoDB sebagai basis data. Model 

klasifikasi menggunakan arsitektur MobileNetV2 dengan pendekatan transfer 

learning untuk mengklasifikasikan citra daun kelapa sawit ke dalam lima 

kategori, yaitu Healthy, Defisiensi Magnesium, Defisiensi Mangan, Defisiensi 

Kalium, dan Rachis Blight ReactJS. Dataset yang digunakan berjumlah sekitar 

700 citra dengan pembagian data sebesar 70% untuk pelatihan, 20% untuk 

validasi, dan 10% untuk pengujian. 

Kata Kunci: Sistem Cerdas, MobileNetV2, Diagnosis Penyakit Tanaman Sawit, 

Deep Learning, Website. 



vii 

 

DAFTAR ISI 

LEMBAR PERSETUJUAN SKRIPSI ................................................................. i 

LEMBAR PENGESAHAN SKRIPSI ................................................................. ii 

PERNYATAAN ..................................................................................................... iii 

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

ABSTRAK ............................................................................................................ vi 

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

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

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

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

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

1.2 Rumusan Masalah ................................................................................ 4 

1.3 Batasan Masalah ................................................................................... 5 

1.4 Tujuan dan Manfaat Penelitian ............................................................. 5 

1.4.1 Tujuan Penelitian ...................................................................... 5 

1.4.2 Manfaat Penelitian .................................................................... 6 

1.5 Sistematika Penulisan ........................................................................... 7 

BAB II TINJAUAN PUSTAKA ........................................................................... 9 

2.1 Sistem Cerdas ....................................................................................... 9 

2.2 Website ................................................................................................ 10 

2.3 Hama dan Penyakit Pada Tanaman Sawit ........................................... 11 

2.3.1 Defisiensi Pada Tanaman Sawit ............................................. 12 

2.3.2 Defisiensi Magnesium pada Tanaman Sawit .......................... 12 

2.3.3 Defisiensi Mangan pada Tanaman .......................................... 13 

2.3.4 Hawar Rachis ......................................................................... 14 

2.4 MobileNetV2....................................................................................... 15 

2.5 Bahasa Pemrograman Python............................................................. 17 

2.6 MongoDB ........................................................................................... 18 

2.7 Unified Modeling Language (UML) .................................................. 19 

2.7.1 Use case Diagram ................................................................... 20 

2.7.2 Activity Diagram ..................................................................... 22 



viii 

 

2.8 Flowchart ........................................................................................... 23 

2.9 ReactJS ............................................................................................... 25 

2.10 Penelitian Terdahulu ........................................................................... 27 

BAB III METODOLOGI PENELITIAN ......................................................... 29 

3.1 Metode Penelitian ............................................................................... 29 

3.2 Tempat dan Waktu Penelitian ............................................................. 31 

3.2.1 Tempat Penelitian ................................................................... 31 

3.2.2 Waktu Penelitian ..................................................................... 32 

3.3 Dataset Penelitian ............................................................................... 32 

3.4 Perancangan Sistem............................................................................ 33 

3.4.1 Arsitektur Sistem .................................................................... 34 

3.4.2 Flowchart Sistem ................................................................... 35 

3.4.3 Perancangan Model DeepLearning MobileNetV2 .................. 39 

3.4.4 UML Sistem ........................................................................... 44 

3.4.6 Perancangan Antarmuka (User Interface) .............................. 48 

BAB IV  IMPLEMENTASI DAN PENGUJIAN SISTEM.............................. 56 

4.1       Implementasi Sistem .......................................................................... 56 

4.1.1    Implementasi Lingkungan Sistem .......................................... 57 

4.1.2    Implementasi Basis Data ........................................................ 59 

4.1.3    Implementasi Sistem Antarmuka ........................................... 60 

4.1.3.1 Halaman Login ............................................................................... 61 

4.1.3.2 Halaman Registrasi ........................................................................ 61 

4.1.3.3 Halaman Dashbord ........................................................................ 62 

4.1.3.4 Halaman Prediksi Penyakit Daun Sawit ........................................ 63 

4.1.3.5 Halaman Riwayat Prediksi ............................................................. 66 

4.1.3.6 Halaman Notifikasi ........................................................................ 66 

4.1.3.7 Halaman Profil ............................................................................... 67 

4.2       Pengujian Sistem ................................................................................ 68 

4.3       Pembahasan Sistem ............................................................................ 72 

BAB V KESIMPULAN DAN SARAN .............................................................. 74 

5.1       Kesimpulan ........................................................................................ 74 

5.2       Saran .................................................................................................. 75 

DAFTAR PUSTAKA........................................................................................... 77 



ix 

 

DAFTAR GAMBAR 

Gambar 2. 1 Hama Tanaman Sawit ........................................................................ 11 

Gambar 2. 2  Defisiensi Magnesium ..................................................................... 13 

Gambar 2. 3 Defisiensi Mangan............................................................................ 14 

Gambar 2. 4 Hawar Rachis ................................................................................... 15 

Gambar 2. 5 MobileNetV2 .................................................................................... 16 

Gambar 2. 6 Phyton............................................................................................... 17 

Gambar 2. 7 MongoDB ......................................................................................... 18 

Gambar 2. 8 UML ................................................................................................. 20 

Gambar 2. 9 ReactJS ............................................................................................. 26 

Gambar 3. 1 Metode Waterfall .............................................................................. 30 

Gambar 3. 2 Tempat Penelitian ............................................................................. 31 

Gambar 3. 3 Arsitektur Sistem .............................................................................. 35 

Gambar 3. 4 Flowchart Sistem .............................................................................. 36 

Gambar 3. 5 Grafik Training Dataset .................................................................... 40 

Gambar 3. 6 Use Case Diagram Sistem ................................................................ 45 

Gambar 3. 7 Sketsa Halaman Login ..................................................................... 49 

Gambar 3. 8 Sketsa Halaman Registrasi ............................................................... 50 

Gambar 3. 9 Sketsa Tampilan Dashboard ............................................................. 51 

Gambar 3. 10 Sketsa Halaman Prediksi Penyakit ................................................. 52 

Gambar 3. 11 Sketsa  Halaman Riwayat Prediksi ................................................. 53 

Gambar 3. 12 Sketsa Halaman Notifikasi ............................................................. 54 

Gambar 3. 13 Sketsa Halaman Profil .................................................................... 55 

Gambar 4. 1 Halaman Login ................................................................................. 61 

Gambar 4. 2 Halaman Registrasi .......................................................................... 62 

Gambar 4. 3 Halaman Dashbord ........................................................................... 63 

Gambar 4. 4 Halaman Prediksi Penyakit Daun Sawit........................................... 64 

Gambar 4. 5 Halaman Hasil Prediksi Penyakit Daun Sawit ................................. 65 

Gambar 4. 6 Halaman Hasil Prediksi Penyakit Daun Sawit ................................. 65 

Gambar 4. 7 Halaman Riwayat Prediksi ............................................................... 66 

Gambar 4. 8 Halaman Notifikasi .......................................................................... 67 

Gambar 4. 9 Halaman Profil ................................................................................. 67 



x 

 

DAFTAR TABEL 

 

Tabel 2. 1 Simbol Diagram Use case .................................................................... 21 

Tabel 2. 2 Simbol Activity Diagram ..................................................................... 23 

Tabel 2. 3 Simbol Flowchart ................................................................................. 24 

Tabel 2. 4 Penelitian Terdahulu ............................................................................. 27 

Tabel 3. 1 Tahapan Penelitian ............................................................................... 32 

Tabel 4. 1 Daftar Tabel Basis Data ........................................................................ 60 

Tabel 4. 2  Hasil Pengujian Sistem ........................................................................ 69 

 

 

 


