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Abstract. Early identification of leaf disease is essential for sustaining crop yield and pro-

tecting global agricultural productivity. Conventional inspection is often ineffective, time-con-

suming, and liable to human error, particularly when diseases are followed by similar visual 

symptoms. This study mainly compares three deep learning models- ResNet50, EfficientNetV2-

S, and ConvNeXt-Tiny, to evaluate their efficiency in automated detection of disease in sugar-

cane leaves. Self-acquired images captured with smartphones and field-based datasets are used, 

along with a transfer learning framework with a two-phase fine-tuning process. It succeeded in 

accomplishing robustness through class-based sampling and targeted data augmentation to side-

step overfitting. Precision, recall, F1-score, and overall accuracy were used to evaluate models’ 

performance. The results show that EfficientNetV2-S outclasses other models, achieving an ac-

curacy of 99.47%. Collectively, the results support the robustness of the models and the potential 

for real-time precision agriculture to mitigate early diseases. 

Keywords: Deep Learning, ResNet50, EfficientNetV2-S, Agriculture Applica-

tion, Sugarcane Leaf, Plant Disease Classification. 

1 Introduction 

Agriculture, the most important segment of developing and industrialized states, plays a 
key role in employment, food production, and the supply of raw material to various 
industries. Among global crops, sugarcane is mostly notable for its economic value in 
both sugar and bioethanol production. Yet, the sugarcane plant is susceptible to a variety 
of leaf diseases such as mosaic, red rot, rust, and yellowing, which considerably decrease 
yield and negatively impact overall productivity. 

Most conventional disease diagnosis methods rely on either the farmer's or agricultural 

expert's visual observation, which is time-consuming and often error-prone, as most 

diseases have similar visual appearances across plant species [1]. Traditional ap-

proaches grounded in expert visual examination are often labor-intensive and, particu-

larly, not capable of large-scale monitoring. The use of AI and DL has gained consid-

erable interest in overcoming some of the aforementioned challenges because these 

techniques can autonomously understand complex visual features from the images of 

leaves without requiring explicit extraction of features by hand [2][3]. In this respect, 
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