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Supplementary Materials: A novel multistage transfer learning
for ultrasound breast cancer image classification
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Table S1. Five-fold cross validation comparison results of each model for the conventional as well as multistage transfer
learning methods.

Transfer CNN Optimizer Five-fold cross validation test accuracy (%)

learning type Fold 1 Fold 2 Fold 3 Fold 4 Fold 5 Average
Incep- SGD 97.50000238  72.50000238  80.00000119  92.50000119 75 83.50000143
. Adam 75 72.50000238  82.49999881 50 72.50000238  70.50000072
Adagrad 100 97.50000238  89.99999762  94.99999881 100 96.49999976
ImaseNet  Efic SGD 69.99999881  67.50000119  60.00000238  64.99999762  67.50000119  66.00000024
b:;:gecf’i Nlectggt' Adam 100 94.99999881  77.49999762  97.50000238 100 93.99999976
Adagrad 92.50000119  82.49999881  94.99999881  92.50000119  85.00000238  89.50000048
SGD 92.50000119  92.50000119 87.5 97.50000238  82.49999881  90.50000072
ResNet50  Adam 5249999762  67.50000119  97.50000238  97.50000238  92.50000119  81.50000095

Adagrad 100 89.99999762 100 97.50000238 100 97.5

Incep- SGD 97.50000238  97.50000238  85.00000238  80.00000119  82.49999881  88.50000143
e Adam 92.50000119  85.00000238  97.50000238  97.50000238  92.50000119  93.00000191
Adagrad 94.99999881  92.50000119  94.99999881  97.50000238  92.50000119  94.50000048
N 4 Effic SGD 67.50000119 75 72.50000238  80.00000119 87.5 76.50000095
T el\f’lrs‘?fse EN‘e"t‘ggt' Adam 100 94.99999881 100 94.99999881 100 97.99999952
Adagrad 100 97.50000238  92.50000119  94.99999881  97.50000238  96.50000095
SGD 100 100 94.99999881  97.50000238 100 98.50000024
ResNet50  Adam 94.99999881 100 94.99999881  97.50000238  94.99999881  96.49999976

Adagrad 100 97.50000238 100 97.50000238 100 99.00000095
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Figure S1. Individual learning curves for the multistage transfer learning models over 5-fold cross-validation. (i) Res-
Net50-SGD (ii) ResNet50-Adagra (iii) ResNet50-Adam (iv) EfficientNetB2-SGD (v) EfficientNetB2-Adagrad (vi) Efficient-
NetB2-Adam (vii) InceptionNetV3-SGD (viii) InceptionNetV3-Adagrad (ix) InceptionNetV3-Adam.
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Figure S2. Multistage transfer learning models training and validation accuracy and loss curves. (i) Training accuracy
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