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About ChinaVR & ChinaVR 2019 O —

Virtual reality (VR) is a novel computer technology which creates a digital environment that incorporates visual,
auditory, haptic, and other types of sensory feedback similar to specific real-world environments. Users can use
necessary equipment to interact with the virtual scene and get immersive feeling and experience. VR involves such
research fields as psychology, control science, computer graphics, image processing, computer vision, database
design, real-time distribution system, electronics and multimedia. Being highly multidisciplinary and interdisciplinary,
VR has become the third approach for scientific and technological exploration after theoretical study and scientific

experiment.

After its birth in 1956, VR has gone through several phases including infancy, thought formation and independent
development. Since 2014, VR has entered the early stage of the third wave featured by high level of enthusiasm
for VR research and development, as well as significant acceleration in VR popularization and commercialization.
Furthermore, the year of 2016 has been called "The year of Virtual Reality". However, there are still many
technological problems in VR and the VR industry has been severely constrained by the cultivation of high-end

talents and training of engineers.

China Conferences on Virtual Reality (ChinaVR), launched by Academician Qinping Zhao in 2001 and jointly
sponsored by China Computer Federation (CCF), China Society of Image and Graphics (CSIG) and China Simulation
Federation (CSF), is the earliest and the most important academic conference in China's VR community. The
organizers and participants of the conference come from the science researchers working on the technical aspect,

and industrial practitioners working on the application aspect.

After 18 years of growing, ChinaVR have become a flagship academic conference in China's VR community. The
conference program has developed from paper presentations-only into diverse combinations of special courses and
reports, paper presentations, theme forums, exhibitions and demonstrations, competitions and awards. The number
of participants has also grown from about 50 to nearly 600. It has become one of the most important sources of

technical and industrial innovation for China’s VR industry.

Different from various VR exhibitions/seminars that surfaced since 2014, ChinaVR always focuses on original
innovation, independent thought and innovation-driven development strategy, as well as keeps its mission and
leading role in the development of China$ VR industry. Such guiding documents as 10 Scientific Problems in VR (2009),
10 Technical Problems in VR (2015), Establishment of VR Standards (2016), White Paper on the Development of VR
Industry (2017) etc. have been grown out of ChinaVR to effectively make the development of China’s VR industry

more normative, scientific and orderly.

ChinaVR 2019 VY

Since 2001, ChinaVR has witnessed almost all the first full release of technical innovation, mechanism innovation and
industrial innovation in China’s VR industry, including VR-related national science and technology prizes (e.g., three—
dimensional graphics platform, light-field imaging, etc.), innovative enterprises (e.g., Esun Technology, UniDraw), training
systems for high-end talents (e.g., VR academy, VR school, etc.), training systems for technical talents (e.g., VR training,

courses, etc.) and innovation bases (e.g., Nanchang, Zhengzhou, etc.).

In the future, ChinaVR will stay focused to its mission without being disturbed by the chaos in VR development.
Sticking with the principle of being innovation—oriented, the conference will support the improvement of weak links and
reinforcement of advantages; help solve technological problems, cultivating high—-end talents, training engineers and other
constraints; guiding the integration and implementation of resources and technologies in China’s VR industry. Therefore,

the international influence of China's VR will be further improved.

The 19th China Conference on Virtual Reality (ChinaVR 2019) will be held in Shenzhen from November 21st to 24th,
2019, and co-organized by Peng Cheng Laboratory and several other institutions. About 500 participants will attend
the conference. Famous academic and industrial experts both from China and abroad will be invited to report on key
technologies and hot topics in VR. Domestic and overseas researchers and engineers on VR and visualization technology
will gather together to promote the development and application of VR and visualization technology in China by carrying
out academic exchanges, studying development strategy, promoting achievement transformation, developing international
cooperation and motivating young people. ChinaVR 2019 has many interesting activity, including keynote speeches,
technical papers, workshops, exhibition/demonstration and competition, where November 21st is for registration,
November 22nd is for exhibition/demonstration and competition, November 23rd is for opening, keynotes, technical

papers and workshops, November 24th is for keynotes and workshops.

We invite and welcome any academic and industrial experts, students, engineers and etc., to contribute and participate

our conference in a variety of ways.

Looking forward to seeing you in Shenzhen in November!

More information see our website: http://www.ChinaVR.info.

General Chairs: Qingping Zhao and Wen Gao
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ICVRV 2019 Committee Xun Luo Tianjing University of Technology, China
Yanli Liu Sichuan University, China
S‘teering Committee Jian Zhao Changchun University, China
Xun Luo Tianjin University of Technology, China
David Alan Grier IEEE, USA Publicity Chair
Andres Navarro Cadavid  Universidad Icesi, Colombia Junxiao Xue Zhengzhou University, China
Qinping Zhao Beihang University, China
Yongtian Wang Beijing Institute of Technology, China TeChniCal Program Committee
Anton Bardera Girona University, Spain
. Kadi Bouatouch Rennes University, France
General Chair Y
Djamchid Ghazanfarpour Limoges University, France
Qinpin Zhao Beihang University, China
Chaoli Wang Notre Dame University, USA
Charles Wuethrich Weimar University, Germany
. Yue Liu Beijing Institute of Technology, China
Program Co-chairs Jing %
Dangxiao Wang Beihang University, China
Dangxiao Wang Beihang University, China
Bin Zhou Beihang University, China
Andres Navarro Cadavid Universidad Icesi, Colombia
Jieqging Feng Zhejiang University, China
Yue Liu Beijing Institute of Technology, China
Zhanglin Cheng Shenzhen Institutes of Advanced Technology, CAS, China
Mingliang Xu Zhengzhou University, China
Bin Sheng Shanghai Jiaotong University, China
Weiliang Meng Institute of Automation, CAS, China
. Wencheng Wang Institute of Software, CAS, China
Local Co-chairs
Yachun Fan Beijing Normal University, China
Jia Pan University of Hong Kong, China
Mingliang Xu Zhengzhou University, China
Bin Zhou Beihang University, China
Junxiao Xue Zhengzhou University, China
Changjun Xia Peng Cheng Laboratory, China - . ) .
Xun Luo Tianjin University of Technology, China
Xiaojun Chen Shenzheng University, China Weilong Ding Zhejiang University of Technology, China
Yanci Zhang Sichuan University, China
. . . Yuanyuan Pu Yunnan University, China
Registration Chair
Libo Sun Southeast University, China
Jinyuan Jia Tongji University, China
Y o v Xiangjun Zou South China Agricultural University, China
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Steven Feiner is a Professor of Computer Science at Columbia University, where he directs
the Computer Graphics and User Interfaces Lab. His lab has been conducting virtual reality (VR),
augmented reality (AR), and wearable computing research for over 25 years, designing and
evaluating novel 3D interaction and visualization techniques, creating the first outdoor mobile
AR system using a see-through head-worn display and GPS, and pioneering experimental
applications of AR to fields as diverse as tourism, journalism, maintenance, construction, and
medicine. Prof. Feiner received an AB in Music and a PhD in Computer Science, both from
Brown University. He is a Fellow of the ACM and the IEEE, a member of the CHI Academy, and
the recipient of the ACM SIGCHI 2018 Lifetime Research Award, the IEEE ISMAR 2017 Career
Impact Award, and the IEEE VGTC 2014 Virtual Reality Career Award. He and his students
have won the IEEE ISMAR 2019 Impact Paper Award, the ISWC 2017 Early Innovator Award, the
ACM UIST 2010 Lasting Impact Award, and many best paper awards. Prof. Feiner has served
as general chair or program chair for over a dozen ACM and IEEE conferences and is coauthor

of two editions of Computer Graphics: Principles and Practice.
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User Interfaces for Collaborating in AR and VR

W=

With VR head-worn displays already successful consumer products and commercial AR head-worn
displays soon to follow, interaction between multiple users is becoming increasingly important. A key
issue here is how we can build 3D user interfaces that make it possible for people to collaborate more
effectively, whether physically co-located or remote, at home or at work. To help address this, | will
present research by the Columbia University Computer Graphics and User Interfaces Lab that explores
the design and implementation of collaborative AR and VR environments. The experimental systems
that | will discuss use different kinds of head-tracked eyewear and cover a wide range of task domains,
from remote maintenance assistance, to urban visualization, to motor rehabilitation. All were developed
with our open-source Mercury Messaging toolkit for Unity (https://github.com/ColumbiaCGUI/
MercuryMessaging), which supports cross—-component communication among scene objects within and

between computers.
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Robust SLAM for Augmented Reality

EHEN

Although SLAM have achieved great success in the past decade, some critical issues are not adequately
addressed, which greatly restrict their applications in practice. For example, how to robustly obtain
long and accurate feature tracks and close complex loops for multiple sequences? How to efficiently
perform bundle adjustment for large datasets with limited memory space? How to perform robust SLAM
in dynamic environments? How to handle fast motion and strong rotation? In this talk, | will introduce
our recent works for addressing these key issues, which have been successfully integrated in SenseAR.

Particularly, an open dataset together with testing tool is designed for SLAM evaluation.
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Gregory Welch is a Professor and the AdventHealth Endowed Chair in Simulation at the
University of Central Florida (UCF), with appointments in the College of Nursing, the
Department of Computer Science, and the Institute for Simulation & Training, and he is a Co-
Director of the Synthetic Reality Laboratory. He is also an Adjunct Professor of Computer
Science at the University of North Carolina at Chapel Hill. Prof. Welch received a B.S. degree
in Electrical Engineering Technology from Purdue University, with Highest Distinction, and a
Ph.D. in Computer Science from the University of North Carolina at Chapel Hill. He conducts
basic research in areas including virtual and augmented reality, human-computer interaction,
human motion tracking, and human surrogates for training and practice, and applications in
domains such as healthcare and defense. With students and colleagues, he has published over
150 papers in these areas, and has received multiple best paper awards. His personal awards
include the 2018 IEEE Virtual Reality Technical Achievement Award, a 2017 UCF Luminary
Award, a 2017 UCF Research Incentive award, and the 2016 IEEE International Symposium on
Mixed and Augmented Reality’s Long Lasting Impact Paper Award. He is a Senior Member
of the Institute of Electrical and Electronics Engineers, and a Member of the UCF Chapter
of the National Academy of Inventors, the Association for Computing Machinery (ACM), the
European Association for Computer Graphics, the International Nursing Association for Clinical
Simulation & Learning, and the Society for Simulation in Healthcare. He serves on the World
Economic Forum’s Global Future Council on Virtual Reality and Augmented Reality, and is an
Associate Editor for the journals PRESENCE: Virtual and Augmented Reality and Frontiers in
Virtual Reality. He is an ACM SIGGRAPH Pioneer and serves as an |IEEE Technical Expert for
Virtual, Augmented and Mixed Reality. He maintains an internationally-recognized web site
dedicated to the Kalman filter, and his 1995 introductory article on the subject has been cited

over 8500 times.
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Virtual Beings Inhabiting Our Real World

EIFE T

There is a long history of research supporting the importance of plausible congruent behaviors
associated with virtual objects and people in Virtual Reality (VR). Many researchers are working on
virtual humans that exhibit apparent intelligence, and some degree of awareness of the non-verbal
behaviors of a real human. We also have been examining the effects of awareness and influence of
virtual humans, primarily in Augmented Reality (AR) settings, to environmental effects such as sounds,
real-world movement (felt and observed), light, air movement, and interactions with other real and
virtual humans. The results indicate that, like VR, congruent and plausible behaviors in AR matter—
virtual humans and objects should be responsive to real world events. However in practice it is much
more difficult in AR, because unlike the case with VR—where the system controls (and therefore is
aware of) everything, AR systems are typically unaware of dynamic real world events, and unable to

affect the real world.

While most examples of autonomous awareness today are egocentric with respect to a head-worn
display, the steady integration of Internet of Things (loT) capabilities into every—day devices all
around us presents an opportunity for the addition of more allocentric pervasive awareness and real
world abilities to AR. In this talk | will discuss the nexus of IoT, AR, and intelligent virtual agents. | will
discuss some ideas for application-specific embodied augmented reality agents (ARAs) with pervasive
awareness, appearance, and abilities could be transformational. | will present some related novel

experiments and results, and some ideas for the future convergence of our physical and virtual realities.
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Virtual heart — a basis for developing a wearable ECG imaging system for

detecting origins of cardiac arrhythmias

EHE T

cardiac arrhythmias including atrial fibrillation (AF) are the most common cardiac diseases causing
morbidity, stroke and sudden death. It is believed that cardiac arrhythmias are associated with electrical
storms presenting uncoordinated multiple excitation wavelets that desynchronized the mechanical
contraction of the heart. Current treatment of AF may use RF ablation, but it is a challenge to locate
the origin of the electrical storms for targeted ablation. Recent advances in bio—sensor engineering and
biomedical sciences shed light to image the functional electrical activity non-invasively. In this talk,
I shall review recent progresses in the development of virtual heart (eHeart) and multi-lead wearable
ECG vest to image the electrical activity of the heart by a combined approach of solving forward and

inverse problems.
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° Prof. ANDRES ADOLFO NAVARRO NEWBALL

Prof. ANDRES ADOLFO NAVARRO NEWBALL is a Titular Professor at Pontificia Universidad
Javeriana Cali, Colombia. He directs the DESTINO research group, with research interests in
Graphical and Visual Modeling, Software and Construction modeling, as well as Data Analytics.
Prof. Navarro obtained B.S. in Computer Science from Pontificia Universidad Javeriana Cali,
M.S in Computer Graphics and Virtual Environments from University of Hull, U.K., and Ph.D.
in Computer Science from University Otago, at the Graphics Lab. He has published over 30
peer reviewed papers on International Conferences and Journals, and have been the principle
investigator of 16 Colombian and international research projects. Prof. Navarro founded of the
successful JavAtar creativity contest in video game design, and has run it annually from 2011

till present.
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Advances in Digital Twins Technologies and Their Applications on International

Projects

EHAE

Digital Twins transcend beyond traditional graphics modelling and virtual reality in that it not only
features high fidelity and interactivity, but also captures the inherent principles of real-life objects
to make them evolving the same in both real and virtual worlds. A plethora of technologies are thus
developed to achieve these objectives, specifically in modelling and animation. In this talk | am going to
review several technologies and our group’s contributions. The talk also presents our applications work
on Digital Twins in several international collaboration projects, of which the scale of complexity and

requirement on fidelity make them both challenging and the solutions rewarding.
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