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Research Interests

Medical image analysis, Pattern recognition, Computer vision

Currently, the sample imbalance and evidence reasoning are two primary concerns in my
research.
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Gants (Principal Investigator)

1. National Natural Science Foundation (61702558), Jan. 2018 — Dec. 2020, RMB 220,000
Project Title: Automatic morphological analysis of optic disc and cup in ophthalmoscopic images
for glaucoma screening

2. Hunan Natural Science Foundation(2017JJ3411), Jan. 2017- Dec. 2019, RMB 50,000

Project Title: Optic disc segmentation based on multi-feature fusion in fundus image

3. The Key Research and Development Projects in Hunan(2017WK2074), Jan. 2018 — Dec. 2020,
RMB 120,000

Project Title: Computer-aided screening typical eye disease method and health service system based
on medical big data analysis

4. The National Key Research and Development Program of China (2017YFC0840104), Jan.
2018 — Dec. 2020, RMB 200,000

Project Title: Early diagnosis of neurodegenerative diseases based on structural features of retina

and microscopic imaging

Professional Service

He has been serving as a regular reviewer / PC member for highly selective journals/ conference
proceedings, such as MedIA, IEEE TMI, TIP, TBME, JBHI, Neurocomputing, CMIG, ICML 20,

MICCAI 19-20, AAAI 19-20, NeurIPS 19, etc.

Research Experience
School of Information Science and Engineering, Lanzhou University

PhD student Supervisor: Prof. Yide Ma Sept. 2006 — Dec. 2011
® Thesis: Research on some key problems of Segmented Image Coding
® A novel segmentation algorithm based on spiking cortical model is proposed to be used in
irregular segmented region coding. The segmentation algorithm partitions an image into
irregular regions and tidy contours, the crucial regions corresponding to objects in scene
are retained and a lot of tiny parts are merged.
® A model of neural network, named Tri-state cascading pulse coupled neural network, is
proposed, which takes the ideas of three-state and pipelining used in circuit designing into
neural network. The proposed model transmits signals in parallel way to find the shortest

path.



College of Electrical Engineering, Northwest University for Nationalities

Lecturer Jan. 2012 — Oct. 2012

An algorithm for image segmentation under complex background is proposed. Using the
gradient coupling energy between adjacent pixels in the image, the uniformity of the pixels
in the significant region and the smoothness of the region contour are constrained, and the
Spiking Neural Network (SNN) is constructed to accurately segment the image significant

region.

School of Computer Science and Engineering, Central South University

Postdoctoral Researcher Supervisor: Prof. Min Wu Jan. 2013 — Jan. 2015

Thesis: Object segmentation and contour detection based on human visual system

A contour detection algorithm based on feature integration is proposed. Based on the idea
of feature integration, the algorithm correctly associates the local features of the separated
images to form an effective representation of the whole object. Regression analysis method
is applied to solve the problem of feature integration, and effectively improve the accuracy
of object segmentation and contour detection.

Lecturer & associate professor Nov. 2012 - Now

An automatic glaucoma classification approach is proposed, which aggregate multichannel
features to represent the glaucomatous characteristics. The approach improves the
specificity of the automatic identification of glaucoma by aggregating the features of multi-
channel images and based on multiple features and multi-scale techniques to represent the
small changes in the shape and structure of the optic disc.

a direct CDR estimation method is proposed based on the well-designed semi-supervised
learning scheme, in which CDR estimation is formulated as a general regression problem
while optic disc/cup segmentation is cancelled.

An innovative weakly-supervised deep learning framework is proposed for accurate
evidence identification, optic disc segmentation and automated glaucoma diagnosis. The
weakly-supervised framework only uses binary diagnostic labels (normal/glaucoma) for
training.

Dept. of Medical Imaging and Medical Biophysics, Schulich School of Medicine and

Dentistry, University of Western Ontario

Visiting professor Nov. 2018.12 - Now

Multitask ensemble learning framework (DMTFs) is proposed to achieve multi-index OD
quantification for clinical assessment of ophthalmic disease.

Dual-curriculum learning is developed to deal with the biased data distribution problem
existing in medical image analysis with two interwoven issues: class imbalance and rate
hard examples.

Evidence reasoning is proposed to boost the prediction performance of image classification,
quantification and/or segmentation by inference the visual evidence with graph neural
networks.



