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Fig. 9. Apple-YOLO

TABLE V
The performance of pre-network

Model Accuracy(%) Size(MB) FLOPs(G) Parameter(M)
AlexNet 94.78 55.69 0.309 14.6
VGG19 97.02 532.55 19.66 139.6

ResNet101 99.20 81.31 3.670 21.3
ResNeXt50 99.32 88.04 4.260 23
EfficientV2 99.23 77.76 2.870 20.18

MobileNetV3-small 97.62 6.67 0.305 4
SqueezeNet 96.88 2.83 0.734 0.74

ShuffleNetV2 97.47 4.94 0.147 1.26
Xception 99.37 79.69 4.580 20.8
GhostNet 99.20 15.12 0.149 3.9
AppleNet 98.78 1.61 0.386 0.389
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Fig. 10. Confusion matrix after normalization

In contrast, the detection performance is poor for the
two minor spot diseases, Rust and Alternaria blotch.
Especially for Rust, only more than 70% of the samples are
predicted correctly. The main reason for this result is that
the early Rust spots are small, and the spot features are
not apparent and easily clustered. Therefore, the model
is difficult to extract and distinguish the features of early
Rust correctly.

The F1 score curve for each disease is also given for
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Fig. 11. F1 score

a more comprehensive model evaluation. F1 score is the
summed average of precision and recall, taking both into
account to evaluate the model. Fig. 11 shows that the
average F1 score of the model for all diseases is high when
the confidence level is between 0.2 and 0.7, and the highest
average F1 score of 0.94 is achieved at a confidence level
of 0.453. The results show that Apple-YOLO can classify
the eight early apple leaf diseases well and satisfy practical
application scenarios’ detection needs.


