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Abstract

Plant diseases pose a significant threat to agricultural productivity
and the health of green plants if not accurately diagnosed at an early
stage. Traditional disease detection methods are often time-
consuming, costly, and insufficiently effective. Therefore, there is a
growing need for advanced intelligent approaches capable of
improving the accuracy and efficiency of plant disease diagnosis. In
this context, this study addresses the challenges and research gaps
in plant disease detection and classification using deep learning
techniques, particularly Convolutional Neural Networks (CNNs).
The study proposes an EfficientNet-B3-based model for multiclass
plant disease detection and classification involving 38 categories of
healthy and diseased plant leaves. The model was trained and
evaluated using a publicly available plant disease dataset obtained
from Kaggle. The proposed framework integrates the EfficientNet-
B3 architecture with gradual fine-tuning strategies, the AdamW
optimization algorithm, and regularization techniques to enhance
classification performance and reduce overfitting, The performance
of the proposed model was evaluated using several standard metrics,
including Accuracy, Precision, Recall, F1-Score, and ROC-AUC
Score. Experimental results demonstrated that the EfficientNet-B3
model achieved outstanding performance, attaining an accuracy of
99.92% on the training and validation datasets. The findings
indicate that the combination of transfer learning, gradual fine-
tuning, AdamW optimization, and regularization methods
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significantly improves the robustness and effectiveness of the model
compared with traditional approaches and previously reported
studies.

Keywords: AdamW, Efficient Net B3, Gradual Fine Tuning, plant
diseases.
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precision recall fl-score support

Apple___ Apple_scab 1.00 1.00 1.00 164

Apple__ Black rot 1.00 1.00 1.00 161

Apple__ Cedar_apple_rust 1.00 1.00 1.00 143
Apple__ healthy 1.00 1.00 1.00 163

Blueberry __healthy 1.00 1.00 1.00 147
_Powdery_mildew 1.00 1.00 1.00 137

Cherry_ including_sour_healthy 1.00 1.00  1.00 148
Gray_leaf spot 0.99 1.00 1.00 133

Corn_(maize)_ _Common_rust 1.00 1.00  1.00 155
Corn_(maize) Northern_Leaf Blight  1.00 0.99 1.00 155
Corn_(maize)___healthy 1.00 1.00 1.00 151
Grape___ Black_rot 1.00 1.00 1.00 153
Grape_Esca (Black_Measles) 1.00 1.00 1.00 156
Grape_Leaf bligh_Leaf Spot) 1.00 1.00 1.00 140
Grape___healthy 1.00 1.00  1.00 137

Orange _(Citrus_greening) 1.00 1.00 1.00 163
Peach___ Bacterial_spot 1.00 1.00 1.00 149
Peach__ healthy 1.00 1.00 1.00 140

Pepper, _bell___Bacterial_spot 1.00 1.00 1.00 155
Pepper, _bell___healthy 0.99 1.00 1.00 161
Potato___ Early_blight 1.00 1.00 1.00 157
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Potato___ Late_blight
Potato___healthy
Raspberry___healthy
Soybean___healthy
Squash__ Powdery mildew
Strawberry __ Leaf scorch
Strawberry __healthy
Tomato___ Bacterial_spot
Tomato___ Early blight
Tomato__ Late blight
Tomato__ Leaf Mold
Tomato  Septoria_leaf spot
Two-spotted spider_mite
Tomato___ Target Spot
Tomato_Yellow_Leaf

Tomato__Tomato_mosaic_virus
Tomato__ healthy
accuracy

macro avg

weighted avg

tagld L) clily aladiuly )

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.99

1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.99
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.99
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

157
148
144
164
141
144
148
138
156
150
152
141
141
148
159
145
156
5700
5700
5700
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