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Biomedical Image Analysis - 
Modeling, Simulation and Inference

Dr. Dong Wang
University of Notre Dame

Towards Reliable Information Distillation 
in Social Sensing and Beyond

The proliferation of digital sensors and the advent of
online social broadcast media (e.g., Twitter and Flickr) 
create a deluge of unfiltered, unstructured, and unvetted 
data about the physical environment. This opens up 
unprecedented challenges and opportunities in social
sensing, where the goal is to distill reliable information
from social sources and devices in their possession. This
talk will present a new analytical framework and theories to obtain reliable information 
with quality guarantees from large amounts of unreliable social sensing data. Noticeably,
our analytical framework is the first to jointly model the complex interactions among three 
deeply coupled networks underlying the data; namely, the information, social and physical
networks. The talk will also introduce a new information distillation system we built,
called Apollo, which has been applied in a wide range of applications both in and beyond 
social sensing. Examples include real event/disaster tracking, geo-tagging, smart road 
applications, language/dialect classification, and anomaly detection. The talk will 
conclude with a few directions for future research.

Dong Wang is an assistant professor in Computer Science and Engineering
Department at the University of Notre Dame. He received his Ph.D. in Computer
Science from University of Illinois at Urbana Champaign (UIUC), an M.S. degree 
from Peking University and a B.Eng. from the University of Electronic Science and 
Technology of China, respectively. His research interests lie in the area of social
sensing, big data analytics, cyber-physical-human systems, and smart city
applications. Dong Wang has published over 70 technical papers in conferences and
journals. His research on social sensing and CPS resulted in software tools that found 
applications in academia, industry, and government research labs. He recently 
authored a monograph “Social Sensing: Building Reliable Systems on Unreliable
Data” published by Elsevier 2015. He received the Wing Kai Cheng Fellowship from
University of Illinois in 2012 and the Best Paper Award of IEEE Real-Time and 
Embedded Technology and Applications Symposium (RTAS) in 2010. Dr. Wang’s 
website: http://www3.nd.edu/~dwang5/
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IMPROVING MAPS WITH DEEP 
LEARNING AND CROWDSOURCING

Dr. Xiaoming Gao
Dr. Xiaoming Gao graduated from Indiana University with a PhD 
in January 2015 and currently works at Facebook as a Research 
Scientist in the Maps team. His thesis work and previous research 
were related to topics in Distributed Systems, Cloud Computing, Big 
Data processing, and Social Media Data analysis. His current project 
is about applying deep learning techniques for object recognition in 
large scale satellite imagery processing.

Abstract
Maps play an important role for Facebook’s mission of making the world more open and connected. In 
this talk we present our experience in applying the latest breakthroughs in deep learning technologies 
for improving Open Street Map, the world’s largest open-source map database. In order to achieve 
our goal of country-level map improvement, we need to address challenges in multiple respects, 
including localized training data, improved machine learning models, sophisticated post-processing 
of prediction results, and combination of the power of machines and crowdsourcing. With the help of 
these enhancements, we are able to improve the map data coverage at a much faster speed than purely 
depending on human map editing.
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Abstract

Dr. Liang is currently a postdoctoral fellow at the Department of Biomedical 
Engineering, Georgia Institute of Technology.  He is funded by a postdoc 
fellowship from American Heart Association.  He obtained Ph.D.  of Electrical 
Engineering from Yale University, Master of Engineering from Chinese 
Academy of Sciences (Beijing, China), and Bachelor of Engineering from the 
Department of Automation at Tsinghua University (Beijing, China).  

Liang will present his research on biomedical image analysis which includes modeling, simulation and 
inference.  He will start from biological image analysis for studying cellular processes, including 
fluorescence imaging, object detection and tracking.  The images from just one experiment may contain 
tens of thousands of objects (e.g. bio-particles) with high density, which makes it almost infeasible to 
manually analyze the image data.  To resolve this challenge, Liang developed a novel multiple hypothesis 
based tracking method using state space representation and mixed integer programming, which 
automatically recovers the object trajectories and outperforms traditional methods.  From the tracking 
results, we were able to infer the role of a chemical compound from the cellular behaviors.  Then he will 
present his recent work on medical image analysis.  Soft tissue biomechanical modeling and finite element 
analysis (FEA) have shown promising results for medical diagnosis (e.g. evaluating thoracic aortic 
aneurysm) but have limited clinical translatability due to heavy manual workload and long simulation time.  
To resolve the bottlenecks, Liang developed machine learning based methods that can automatically build 
FE models of aorta and aortic valve from images and serve as a fast surrogate of FEA.  He will also show 
other machine learning applications for image analysis.

TUESDAY, APRIL 3, 2018 
9:00 AM  | Luddy Hall 4063




