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ABSTRACT

Tomato (Solanum lycopersicum) is an important horticultural
commodity in Indonesia that is highly vulnerable to various leaf diseases, such as
late blight, early blight, septoria leaf spot, and viral infections. Manual
identification often requires expert knowledge and may lead to misdiagnosis.
This study aims to implement a cloud-based Android application capable of
automatically and real-time detecting tomato leaf diseases using a Convolutional
Neural Network (CNN) with the MobileNetV2 architecture.

The system was developed using the Extreme Programming (XP)
methodology through iterative stages of planning, design, coding, and testing.
The dataset consisted of 16,012 tomato leaf images across 10 disease classes.
Training employed transfer learning with preprocessing techniques including
resizing (224x224 pixels), pixel normalization, and image augmentation. The
trained model was integrated into a backend built with FastAPI deployed on
Azure App Service, while user authentication and data management were
handled via Firebase Authentication and Firestore. The Android application was
developed in Kotlin using Jetpack Compose and adopted the MVVM architecture
to ensure modularity and scalability.

Evaluation results showed that the model achieved a test accuracy of
91.74%, with a precision of 91.30%, recall of 92.00%, and F1-score of 91.60%.
Functional testing using the Black Box approach confirmed that all main
features (login, registration, photo upload, disease prediction, detection history,
agricultural news/tips, and account settings) worked as expected, with an
average prediction response time of less than 3 seconds.

Keywords: tomato, plant disease detection, Android, MobileNetV2, cloud
computing, Extreme Programming.



ABSTRAK

Tanaman tomat (Solanum lycopersicum) merupakan komoditas
hortikultura penting di Indonesia yang rentan terhadap berbagai penyakit
daun, seperti late blight, early blight, septoria leaf spot, hingga infeksi virus.
Identifikasi penyakit secara manual sering kali memerlukan keahlian khusus
dan berpotensi menimbulkan kesalahan diagnosis. Penelitian ini bertujuan
untuk mengimplementasikan aplikasi Android berbasis cloud yang mampu
mendeteksi penyakit daun tomat secara otomatis dan real-time dengan
memanfaatkan model Convolutional Neural Network (CNN) arsitektur
MobileNetV2.

Pengembangan sistem dilakukan dengan metodologi Extreme
Programming (XP), melalui tahapan planning, design, coding, dan testing.
Dataset penelitian terdiri dari 16.012 citra daun tomat yang terbagi dalam 10
kelas penyakit. Data dilatih menggunakan teknik transfer learning dengan
preprocessing berupa perubahan resolusi (224x224 piksel), normalisasi nilai
piksel, serta augmentasi citra. Model kemudian diintegrasikan dengan layanan
backend berbasis FastAPI yang di-deploy pada Azure App Service, sementara
autentikasi dan manajemen data pengguna dilakukan menggunakan Firebase
Authentication dan Firestore. Aplikasi Android dibangun dengan bahasa
Kotlin, Jetpack Compose, serta menerapkan arsitektur MVVM untuk
mendukung modularitas dan skalabilitas sistem.

Hasil evaluasi menunjukkan model mencapai akurasi uji sebesar
91,74%, dengan presisi 91,30%, recall 92,00%, dan F1-score 91,60%.
Pengujian fungsional berbasis Black Box Testing membuktikan seluruh fitur
utama (login, registrasi, unggah foto, prediksi penyakit, riwayat deteksi,
berita/tips pertanian, serta pengaturan akun) berjalan sesuai spesifikasi,
dengan rata-rata waktu respon prediksi kurang dari 3 detik.

Kata kunci: tomat, deteksi penyakit tanaman, Android, MobileNetV2, cloud
computing, Extreme Programming.
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