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Artificial intelligence or deep learning technologies have gained prevalence in solving

medical imaging tasks. In this talk, we first review the traits that characterize medical |
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images, such as multi-modalities, heterogeneous and isolated data, sparse and noisy
labels, imbalanced samples. We then summarize some properties of deep learning
technologies, including the paradigm shift from “small task, big data” to "big task, small
data”. Finally, we illustrate the trends of Al technologies in medical imaging. An array
of annotation-efficient methods are discussed. Then, we conclude with “Deep learning
+ Knowledge modeling" approaches, which combine machine learning with domain
knowledge to enable us to achieve start-of-the-art performances for many tasks of

medical image reconstruction, recognition, segmentation and parsing.
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B3GR E . BLU-GAN: Bi-Directional ConvLSTM U-Net with Generative
Adversarial Training for Retinal Vessel Segmentation

{EZ& . Li Lin (Sun Yat-Sen University; Southern University of Science and
Technology), Jiewei Wu(Sun Yat-Sen University; Southern University of
Science and Technology), Pujin Cheng (Southern University of Science
and Technology), Kai Wang (Sun Yat-Sen University; Southern University
of Science and Technology), and Xiaoying Tang (Southern University of
Science and Technology

B3GEE : Choroidal Neovascularization Segmentation Based on 3D
CNN with Cross Convolution Module

fE&: Xiwei Zhang, Mingchao Li, Yuhan Zhang (Nanjing University of
Science and Technology), Songtao Yuan (The First Affiliated Hospital
with Nanjing Medical University) and Qiang Chen (Nanjing University of
Science and Technology)

B3GR B . Task-Free Recovery and Spatial Characterization of a P3-
Like Global Network from Resting-State EEG

fE&: Akaysha C Tang (Neural Dialogue Shenzhen Educational
Technology & Neuroscience for Education Group, The University of Hong
Kong) and Adam John Privitera (Neuroscience for Education Group,
Faculty of Education, The University of Hong Kong)

L3GEE . PRU-net: a U-net model with pyramid pooling and residual
block for WMH segmentation

E&: Xin Zhao, Xin Wang (Dalian University) and Hongkai Wang (Dalian
University of technology)

IL3GEEE . Two-way Perceived Color Difference Saliency Algorithm
for Image Segmentation of Port Wine Stains

fE&: Wenrui Kang, Xu Wang, Jixia Zhang, Xiaoming Hu and Qin Li

(Beijing Institute of Technology) .o
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B3EEE: Anew pathway to explore reliable biomarkers by detecting
typical patients in mental disorders

{E&: Ying Xing and Yuhui Du (School of Computer & Information
Technology, Shanxi University)

B3EEE . Activities Prediction of Drug Molecules by Using Automated
Model Building with Descriptor Selection

{E&: Yue Liu, Wenjie Tian (Shanghai University/China) and Hao Zhang
(Shanghai Chempartner Co., Ltd.)

3EEHE: Survival Prediction of Glioma Tumors Using Feature
Selection and Linear Regression

{E&: Jiewei Wu (Sun Yat-Sen University; Southern University of
Science and Technology), Yue Zhang (Southern University of Science
and Technology), Weikai Huang (Southern University of Science and
Technology), Li Lin (Sun Yat-Sen University; Southern University of Science
and Technology), Kai Wang (Sun Yat-Sen University) and Xiaoying Tang
(Southern University of Science and Technology)
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REWHE:

Breast cancer is associated with the highest morbidity rates for cancer diagnoses in
the world and has become a major public health issue. Early diagnosis can increase the
chance of successful treatment and survival. However, it is a very challenging and time-
consuming task that relies on the experience of pathologists. The automatic diagnosis
of breast cancer by analyzing histopathological images plays a significant role for
patients and their prognosis. However, traditional feature extraction methods can only
extract some low-level features of images, and prior knowledge is necessary to select
useful features, which can be greatly affected by humans. Deep learning techniques

can extract high-level abstract features from images automatically. Therefore, we
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introduce it to analyze histopathological images of breast cancer via supervised and

unsupervised deep convolutional neural networks. First, we adapted Inception V3 and
Inception ResNet V2 architectures to the binary and multi-class issues of breast cancer
histopathological image classification by utilizing transfer learning techniques. Then, to
overcome the influence from the imbalanced histopathological images in subclasses,
we balanced the subclasses with Ductal Carcinoma as the baseline by turning images
up and down, right and left, and rotating them counterclockwise by 90 and 180 degrees.
Our experimental results of the supervised histopathological image classification of
breast cancer and the comparison to the results from other studies demonstrate that
Inception V3 and Inception ResNet V2 based histopathological image classification of
breast cancer is superior to the existing methods. Furthermore, these findings show that
Inception ResNet V2 network is the best deep learning architecture so far for diagnosing
breast cancers by analyzing histopathological images. Therefore, we used Inception
ResNet V2 to extract features from breast cancer histopathological images to perform
unsupervised analysis of the images. We also constructed a new autoencoder network
to transform the features extracted by Inception ResNet V2 to a low dimensional space
to do clustering analysis of the images. The experimental results demonstrate that using
our proposed autoencoder network results in better clustering results than those based
on features extracted only by Inception ResNet V2 network. All of our experimental
results demonstrate that Inception ResNet V2 network based deep transfer learning
provides a new means of performing analysis of histopathological images of breast

cancer.
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