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Recently, transfer learning techniques with a base convolutional neural network (CNN) model have widely gained acceptance
in early detection and classification of crop diseases to increase agricultural productivity with reducing disease spread. The transfer
learning techniques based classifiers generally achieve over 90% of classification accuracy for crop diseases using dataset of
crop leaf images (e.g., PlantVillage dataset), but they have ability to classify only the pre-trained diseases. This paper provides
with an evaluation scheme on selecting an effective base CNN model for crop disease transfer learning with regard to the accuracy
of trained target crops as well as of untrained target crops. First, we present transfer learning models called CDC (crop disease
classification) architecture including widely used base (pre-trained) CNN models. We evaluate each performance of seven base
CNN models for four untrained crops. The results of performance evaluation show that the DenseNet201 is one of the best
base CNN models.
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<Figure 2> Overall Process of Building CDC and
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<Table 3> New Crop for Each Scenario

Scenario | New crop # ?;:g:;thy # C)i];n(:szzses
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3 Cherry 1 1 2 Base model CDC bCDC
4 Corn 1 3 4 DenseNet201 115.22 117.53
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6 Orange 0 1 1 InceptionV3 103.26 111.79
7 Peach 1 1 2 MobileNetV2 103.41 111.41
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<Table 6> Accuracy of Crop Disease Diagnosis

Base model 1 820 enario 3# 2 Average
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MobileNetV2 92.70 | 89.98 | 92.91 | 92.57 92.04
ResNet152V2 91.91 | 93.34 | 96.04 | 92.68 93.49
VGG19 87.67 | 9035 | 91.24 | 8735 89.15
Xception 93.12 | 92.24 | 94.55 | 95.16 93.77
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