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Classification of Raccoon dog and Raccoon
with Transfer Learmning and Data Augmentation
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'Department of IT Convergence Engineering, Daegu University
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Abstract In recent years, as the range of human activities has increased, the introduction of alien species has become frequent.
Among them, raccoons have been designated as harmful animals since 2020. Raccoons are similar in size and shape to raccoon dogs,
so they generally need to be distinguished in capturing them. To solve this problem, we use VGGI19, ResNetl152V2, InceptionV3,
InceptionResNet and NASNet, which are CNN deep learning models specialized for image classification. The parameters to be used
for learning are pre-trained with a large amount of data, ImageNet. In order to classify the raccoon and raccoon dog datasets as
outward features of animals, the image was converted to grayscale and brightness was normalized. Augmentation methods were applied
using left and right inversion, rotation, scaling, and shift to create sufficient data for transfer learning. The FCL consists of 1 layer
for the non-augmented dataset while 4 layers for the augmented dataset. Comparing the accuracy of various augmented datasets, the
performance increased as more augmentation methods were applied.
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Fig. 1. VGG19 Model.
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Fig. 2. Residual Block.
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Fig. 4. InceptionResNetV2 Convolution.
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Table 1. Normalized Image without Augmentation Results.

. o Raccoon Dog Raccoon
Training | Validation Recall Recall Time rate
Accuracy | Accuracy
Train Valid Train Valid
VGG19 87.14 80.00 92.86 86.67 81.43 73.33 0.523
ResNet152V2 95.71 91.67 100 96.67 91.43 86.67 0.528
InceptionV3 98.57 86.67 100 93.33 97.14 80.00 0.655
InceptionResNetV2 9143 91.67 94.29 93.33 90.00 88.57 0.678
NASNetLarge 98.57 85.00 97.14 83.33 100 86.67 1.0
Dataset A: Training Dataset A: Validation
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Fig. 11. Accuracy of Each Model.
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