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Development of cytological diagnosis aiding platform
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We collected cytological images and trained deep neural networks. Seven
papillary thyroid carcinoma (PTC) and six non-PTC cases were collected from University of Yamanashi
Hospital. Cytologic slides were scanned with virtual slide scanner (VS-120, Olympus). Deep neural
models were implemented with Keras (TensorFlow backend). We trained VGG16, GooglLeNet, Xception,
InceptionV3, ResNet50, and original model (2 convolution+batchnormalization followed by 2 layer
multi-layer perceptron) as PTC or non-PTC classification task. Fine-tuned ResNet50 pretrained on
ImageNet resulted in as high as 98% accuracy. We are investigating generative adversarial network
(GAN) to transfer histological images knowledge to cytological diagnosis.
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From scratch; Optimizer: adadelta; Epochs: 100 with early stopping

Accuracy F1 score AUC

VGG16 [5] 0.7125 0.7229 0.782
GooglLeNet [4] 0.9063 0.908 0.9745
Xception [1] 0.8688 0.8727 0.9359
InceptionV3 [2] 0.825 0.8495 0.963
ResNet50 [3] 0.88125 0.8805 0.9281
Original Model 0.9875 0.9877 0.9995
Logistic Regression 0.8125 0.7727 0.9823

(L2 regularized)



Fine-tuned; Optimizer: Stochastic Gradient Descent;

Epochs: 150 with early stopping

| Accuracy F1 score AUC
VGG16 0.8938 0.9029 0.961
Xception 0.875 0.8863 0.9712
InceptionV3 0.95 0.9523 0.982
ResNet50 0.9812 0.9811 0.9956
ImageNet fine-tuning

ResNet50  fine-tuning
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