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(Spatiotemporal transfer learning for dynamic thermal field estimation)

Dr. Xi Zhang is an associate professor at the
department of industrial engineering and management,
Peking University. He received his B.S. degree in
mechanical engineering from Shanghai Jiaotong
University, 2006, and the Ph.D. degree in industrial
engineering from the University of South Florida, 2010,

respectively. His research interests focus on the field of engineering data
analytics, with an emphasis on integration of data analytics and engineering
physics for process monitoring, diagnosis/prognostics, and optimization,
which has been implemented in the fields of advanced manufacturing and
healthcare delivery, etc. His research has been evidenced by high quality
journal papers and the best paper award/finalist in a broad of research
communities including IIE, Robotics & Automation Society and
INFORMS. His research has been funded by NSFC, MOST, MOE, etc. He
1s the member of INFORMS, IIE, IEEE and ASQ.

# & : Estimation of dynamic field provides a prerequisite opportunity
to understand the dynamics of complex systems in many areas. By
combining the data collected from sensor networks, the accuracy of the
estimation could be greatly improved. This talk focuses on modeling such
dynamic process by analyzing the collected sensing signals from the sensor
networks and integrating the physical dynamics of the process. Generally,
we model the spatiotemporal dynamics of a temperature field by borrowing
a spatiotemporal Gaussian process. Results of the studies give some
insights into the spatiotemporal dynamics of a temperature field and
provide guidance to the optimum design of engineering structures to

conserve energy and reduce production cost.
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Data-driven Modeling, Monitoring and Control of Advanced
Manufacturing for Quality and Reliability Improvement

Dr. Jianguo Wu is an Assistant Professor of Industrial
Engineering and Management Department at Peking
University. Before joining Peking University, he was an
Assistant Professor at the Department of Industrial,
J Manufacturing and Systems Engineering, University of

- Texas at El Paso, USA from 2015 to 2017. He received the
B.S. degree in Mechanical Engineering from Tsinghua
University in 2009, the M.S. degree in Mechanical Engineering from
Purdue University, USA in 2011, and M.S. degree in Statistics in 2014 and
Ph.D. degree in Industrial and Systems Engineering in 2015, both from
University of Wisconsin-Madison, USA. His research focuses on statistical
modeling, monitoring, diagnostics and prognostics of advanced
manufacturing processes, engineering and service systems for quality
control and reliability improvement through integrated application of
metrology, engineering domain knowledge and advanced data analytics.
He is the recipient of STARS award from the University of Texas System
in 2015, and the “Thousand Talents Program” for Distinguished Young
Scholars from the Organization Department of China in 2017.

# E : Advanced manufacturing is featured by the advanced
manufacturing processes, advanced materials and products, and smart
manufacturing, and it has been widely regarded as the future of
manufacturing. To fulfill the promise of advanced manufacturing, it is
critically important to bring the prototype fabrication processes and
advanced products from lab environment to a scale-up industrial mass
production. However, due to the process novelty, complexity and many
unclear physical mechanisms, there is often lack of effective process and
quality control methodologies for many emerging fabrication processes,
which is one major barrier for the scale-up production. Thanks to the
development of sensing and information technology, the manufacturing
becomes more and more data-intensive, which provides unprecedented
opportunities for data-driven process monitoring and quality control
technology development. In this talk, Dr. Wu will briefly share his research
in advanced data analytics with applications to high performance
lightweight metallic nanocomposites manufacturing and 3D printing.
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Ethically Aligned Development of Autonomous and Intelligent
Systems

ANE: ARAFTFREHEZ, BT AR
FERRAS . TEFHRGE: EEFLTY. I
¥, CRUFMEHEUEEL (BER5ERTERE
Ao A EFATENE 72 B AL AT E A E R
HZAERITMEE (FENEACEG ),

L mﬁ il;-i #E: According to The Robotics and Automation

Society of the IEEE , Robotics focuses on systems incorporating sensors

and actuators that operate autonomously or semi-autonomously in
cooperation with humans. Robotics research emphasizes intelligence and
adaptability to cope with unstructured environments. EURON (European
Robotics Research Network) defines Robotics as a new science. Insofar as
the gestalt shifts in one’s image of the world are indispensable in new
science, the ethical concern must of necessity constitute one of the major
driving forces in the future development of both autonomous and
intelligent systems. Roboethics is such rational cross-disciplinary research
that means to fix the ethical insufficiency in the rapid scientific and
technological progress of Robotics in the current world. International
institutes and governments in other countries have already made great
efforts to address profound ethical concerns for Robotics. Chinese
government is also taking action to draft the Chinese White Paper for the
Ethics of Robotics. I thus propose here that the advance of Al and Robotics
in PKU must be ethically aligned in close cooperation with philosophy and
some of other humanity disciplines.
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#Z: In many scenarios we need to find the most likely program
under a local context, where the local context can be an incomplete
program, a partial specification, natural language description, etc. We call
such problem program estimation. In this paper we propose an abstract
framework, learning to synthesis, or L2S in short, to address this problem.
L2S combines four tools to achieve this: syntax is used to define the search
space and search steps, constraints are used to prune off invalid candidates
at each search step, machine-learned models are used to estimate
conditional probabilities for the candidates at each search step, and search
algorithms are used to find the best possible solution. The main goal of L2S
is to lay out the design space to motivate the research on program
estimation.

We have performed a preliminary evaluation by instantiating this
framework for synthesizing conditions. On 4 projects from Defects4J, we
can successfully synthesize the correct conditions at top 10 in 64.7%-85.7%
of the cases by training only on the source code of the project, and the
precision is related to the size of the projects.
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Dr. Chenren Xu (http://ceca.pku.edu.cn/chenren) is

a tenure-track Assistant Professor in the School of
EE&CS and a member of CECA at Peking University. He
received his Ph.D. from WINLAB, Rutgers University,
. -P\\ and his B.E. from Shanghai University. He has held
__:T\..—— postdoctoral and visiting positions at Carnegie Mellon
University and AT&T Shannon Labs. He is the recipient of Gold Medal of
Samsung Best Paper Award, Best Paper Nominee Award of ACM
UbiComp’14 and Best Poster Award of ACM SenSys’11. His research

interests focus on wireless networking from the system perspective,

including high mobility data networking, battery-free backscatter

communication and affective computing.

# E : This talk presents PassiveVLC, a ultra-low power
communication subsystem for IoT connectivity. It is based on the idea of
modulating the light retroreflection with a commercial LCD shutter to
realize a passive optical transmitter and thus visible light backscatter
communication. PassiveVLC system enables a battery-free tag device to
perform passive communication with the illuminating LEDs over the same
light carrier, is flexible with tag orientation, robust to ambient lighting

conditions, and can achieve up to 1 kbps uplink speed.
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