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ABSTRAK

Produktivitas tebu, komoditas penting bagi petani dan pelaku UMKM di
Tembilahan, kerap terganggu oleh penyakit seperti Busuk Merah, Mozaik, dan

w

Karat yang sulit dikenali secara cepat dan akurat melalui inspeksi visual manual.

Penelitian ini mengembangkan sistem klasifikasi penyakit tanaman tebu berbasis

mpurpi] exdi) Yep

citra daun menggunakan arsitektur deep learning ConvNeXt V2 Tiny untuk lima

N -]

mlmy ¥yun

pap)

kelas, yaitu Busuk Merah, Mozaik, Karat, daun sehat, dan daun menguning. Dataset

b 1]

=" penelitian berjumlah 2.948 citra, berasal dari kombinasi data primer di lapangan

|

“dan data sekunder dari Kaggle. Model dilatih menggunakan pendekatan transfer
learning dengan skema Stratified K-Fold Cross Validation (K=6), sementara data
lapangan digunakan sebagai data uji yang terpisah dan tidak pernah dilihat model
selama pelatihan. Hasil pelatihan menunjukkan rata-rata val accuracy sebesar
98,49% + 0,58% pada seluruh fold. Pada tahap pengujian akhir, model ensemble
dari fold-fold terbaik berhasil mencapai akurasi sebesar 96,25% dengan precision,
recall, dan F1-score yang tinggi dan seimbang di seluruh kelas. Performa ini juga
unggul dibandingkan arsitektur CNN lain, yaitu ResNet-50 (87,35%) dan
EfficientNetV2-S (83,37%). Sistem klasifikasi ini selanjutnya diimplementasikan
ke dalam aplikasi web SugarScan, yang memungkinkan petani mengunggah atau
memotret daun tebu dan memperoleh hasil diagnosis beserta rekomendasi
penanganan secara langsung. Penelitian ini membuktikan bahwa ConvNeXt V2

efektif dan praktis digunakan untuk deteksi dini penyakit tanaman tebu.

»Kata Kunci: ConvNeXt V2, deep learning, klasifikasi citra, penyakit tebu,

Zcomputer vision

LIS IpU] We]S] SENSIaAT[]
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ABSTRACT

Sugarcane productivity, vital to farmers and small businesses in
Tembilahan, is frequently disrupted by diseases such as Red Rot, Mosaic, and Rust,
which are difficult to identify quickly and accurately through manual visual
inspection. This study developed a leaf-image-based classification system for
sugarcane diseases using the ConvNeXt V2 Tiny deep learning architecture across
five classes: Red Rot, Mosaic, Rust, healthy leaves, and yellow leaves. The dataset
consisted of 2,948 images, combining field-collected primary data with a secondary
dataset from Kaggle. The model was trained using a transfer learning approach with
a Stratified K-Fold Cross Validation scheme (K=6), while field-collected data was
reserved as a separate test set never seen by the model during training. Training
results showed an average val accuracy of 98.02% % 0.59% across all folds. In the
final evaluation, the ensemble of the best-performing folds achieved an accuracy of
96,25%, with high and balanced precision, recall, and F1-score across all classes.
This performance also outperformed other CNN architectures, namely ResNet-50
(87.35%) and EfficientNetV2-S (83.37%). The resulting classification system was
implemented as the SugarScan web application, allowing farmers to upload or
capture leaf images and instantly receive a diagnosis along with treatment
recommendations. This study demonstrates that ConvNeXt V2 is both effective and

practical for the early detection of sugarcane diseases.

Keywords: ConvNeXt V2, deep learning, image classification, sugarcane disease,

computer vision
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