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ABSTRAK 

Penyakit pada daun tanaman jagung merupakan salah satu faktor utama yang dapat 

menurunkan produktivitas hasil panen. Proses identifikasi penyakit daun jagung 

yang masih dilakukan secara manual membutuhkan waktu yang lama, bergantung 

pada pengalaman pengamat, serta berpotensi menimbulkan kesalahan diagnosis. 

Oleh karena itu, penelitian ini bertujuan untuk merancang dan 

mengimplementasikan sistem deteksi penyakit daun jagung secara otomatis 

menggunakan algoritma Convolutional Neural Network (CNN) dengan pendekatan 

fine-tuning hyperparameter. Metode penelitian yang digunakan meliputi 

pengolahan citra digital daun jagung yang diperoleh dari Seasonal Corn Leaf 

Disease Dataset. Model CNN dibangun menggunakan arsitektur MobileNetV2 

dengan dua tahap pelatihan, yaitu warm-up dan fine-tuning, serta dilakukan 

penyesuaian hyperparameter seperti learning rate, batch size, dropout, jumlah 

epoch, dan augmentation strength. Penelitian ini menguji tiga variasi nilai 

augmentation strength, yaitu 0.15, 0.25, dan 0.35 untuk memperoleh konfigurasi 

terbaik. Hasil penelitian menunjukkan bahwa model CNN dengan augmentation 

strength 0.25 memberikan performa terbaik dengan nilai akurasi sebesar 97,51% 

dan rata-rata F1-score sebesar 0,971. Model mampu mengklasifikasikan lima kelas 

daun jagung, yaitu Bacterial Leaf Streak, Common Rust, Gray Leaf Spot, Healthy, 

dan Maize Chlorotic Mottle Virus dengan tingkat kesalahan yang sangat rendah. 

Model terbaik kemudian diimplementasikan ke dalam sistem berbasis web 

menggunakan Flask, sehingga pengguna dapat melakukan deteksi penyakit daun 

jagung melalui unggahan citra secara cepat dengan waktu prediksi rata-rata ±1,8 

detik. Sistem ini diharapkan dapat menjadi solusi yang akurat, efisien, dan aplikatif 

dalam mendukung penerapan teknologi pertanian cerdas (smart agriculture). 

 

Kata kunci: CNN, Fine-Tuning Hyperparameter, Deteksi Penyakit Tanaman, 

MobileNetV2, Deep Learning, Daun Jagung. 
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ABSTRACT 

Diseases affecting corn leaves are one of the main factors that reduce crop 

productivity. The identification of corn leaf diseases is still commonly performed 

manually, which is time-consuming, highly dependent on the observer’s expertise, 

and prone to misclassification. Therefore, this study aims to design and implement 

an automated corn leaf disease detection system using the Convolutional Neural 

Network (CNN) algorithm with a hyperparameter fine-tuning approach. The 

research methodology involves digital image processing of corn leaf images 

obtained from the Seasonal Corn Leaf Disease Dataset. A CNN model based on the 

MobileNetV2 architecture was developed using a two-stage training strategy, 

consisting of a warm-up phase and a fine-tuning phase. Several hyperparameters, 

including learning rate, batch size, dropout, number of epochs, and augmentation 

strength, were optimized. Three augmentation strength values (0.15, 0.25, and 0.35) 

were evaluated to determine the optimal configuration. The experimental results 

indicate that the CNN model with an augmentation strength of 0.25 achieved the 

best performance, with an accuracy of 97.51% and an average F1-score of 0.971. 

The model successfully classified five corn leaf categories: Bacterial Leaf Streak, 

Common Rust, Gray Leaf Spot, Healthy, and Maize Chlorotic Mottle Virus, with a 

very low misclassification rate. The best-performing model was then deployed into 

a web-based system using Flask, enabling users to detect corn leaf diseases by 

uploading images, with an average prediction time of approximately ±1.8 seconds. 

This system is expected to provide an accurate, efficient, and practical solution to 

support the implementation of smart agriculture. 

 

Keywords: CNN, hyperparameter fine-tuning, plant disease detection, 

MobileNetV2, deep learning, corn leaf disease. 
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