1) algorithm-related
1-1: load pre-trained model (Ex: VGG16)
1-2: add new classifier layer
1-3: define the loaded pre-trained model

2) image processing
2-1: load image
2-2: resize the image to fit model requirement
2-3: define image characteristics
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3) model fitting and performance evaluation.
3-1: model fitting
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3) model fitting and performance evaluation.
3-2: performance evaluation
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Figure S1. Flowchart showing Python code structure.




Model: "vgglé"

Layer (type) Output Shape Param #
input_1 (Inputlayer)  (Nome, 224, 224, 3) o
blockl _convl (Conv2D) (None, 224, 224, 64) 1792
blockl conv2 (Conv2D) (None, 224, 224, 64) 36928
blockl pool (MaxPooling2D)  (None, 112, 112, 64) 0
block2_convl (Conv2D) (None, 112, 112, 128) 73856
block2_conv2 (Conv2D) (None, 112, 112, 128) 147584
block2 pool (MaxPooling2D)  (None, 56, 56, 128) 0
block3_convl (Conv2D) (None, 56, 56, 256) 295168
block3_conv2 (Conv2D) (None, 56, 56, 256) 590080
block3 conv3 (Conv2D) (None, 56, 56, 256) 590080
block3 pool (MaxPooling2D)  (None, 28, 28, 256) 0
block4_convl (Conv2D) (None, 28, 28, 512) 1180160
block4 conv2 (Conv2D) (None, 28, 28, 512) 2359808
block4_conv3 (Conv2D) (None, 28, 28, 512) 2359808
block4 _pool (MaxPooling2D) (None, 14, 14, 512) 0
block5_convl (Conv2D) (None, 14, 14, 512) 2359808
block5 _conv2 (Conv2D) (None, 14, 14, 512) 2359808
block5_conv3 (Conv2D) (None, 14, 14, 512) 2359808
block5_pool (MaxPooling2D) (None, 7, 7, 512) 0

Total params: 14,714,688
Trainable params: 14,714,688
Non-trainable params: ©

Figure S2. Summary of VGG16 model developed in this study.
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Figure S3. Model architecture of VGG16 model developed in this study.




