ABSTRACT

Early detection of nutrient deficiencies in chili plants is a crucial step in effectively increasing agricultural yields. This study developed a web-based system capable of identifying the condition of chili leaves, such as health or nutrient deficiencies (Nitrogen, Phosphorus, Potassium, or Magnesium), using the Convolutional Neural Network (CNN) method. Data collection was carried out directly in chili fields by taking leaf images using a camera. Each photographed leaf was then labeled based on observations with farmers, allowing the classification of healthy leaves or those deficient in certain nutrients based on farmers' knowledge and experience in the field. This was then processed through augmentation stages (flipping and zooming) during the upload process to the system and normalization during training. The trained CNN model was saved in .h5 file format and reused in the prediction process by farmers through an interactive web interface. This system is also equipped with prediction history features, dataset management, and model retraining by the admin. Evaluation results showed that the model was able to classify leaf images well based on color and shape, with visualizations in the form of a confusion matrix, classification report, and accuracy and loss graphs. This system is expected to help farmers detect and treat nutritional deficiencies more quickly and accurately.
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Deteksi dini terhadap defisiensi nutrisi pada tanaman cabai merupakan langkah penting dalam meningkatkan hasil pertanian secara efektif. Penelitian ini mengembangkan sebuah sistem berbasis web yang mampu mengidentifikasi kondisi daun cabai, seperti sehat atau mengalami kekurangan nutrisi (Nitrogen, Fosfor, Kalium, atau Magnesium), menggunakan metode Convolutional Neural Network (CNN). Pengumpulan data dilakukan secara langsung di kebun cabai dengan cara mengambil gambar daun menggunakan kamera. Setiap daun yang difoto kemudian diberi label berdasarkan hasil observasi bersama petani, sehingga klasifikasi kondisi daun sehat maupun mengalami kekurangan unsur hara tertentu sesuai dengan pengetahuan dan pengalaman petani di lapangan, yang kemudian diproses melalui tahapan augmentasi (flipping dan zooming) saat proses upload pada sistem dan normalisasi saat training. Model CNN yang telah dilatih disimpan dalam format file .h5 dan digunakan kembali pada proses prediksi oleh petani melalui antarmuka web yang interaktif. Sistem ini juga dilengkapi dengan fitur riwayat prediksi, pengelolaan dataset, dan pelatihan ulang model oleh admin. Hasil evaluasi menunjukkan model mampu mengklasifikasikan gambar daun dengan baik berdasarkan warna dan bentuk, dengan visualisasi berupa confusion matrix, classification report, serta grafik akurasi dan loss. Sistem ini diharapkan dapat membantu petani dalam mendeteksi dan menangani defisiensi nutrisi secara lebih cepat dan tepat.
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