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Preface

Welcome to the proceedings of the 36th Computer Graphics International Conference
(CGI 2019)!

CGI is one of the oldest international conferences in computer graphics in the world.
It is the official conference of the Computer Graphics Society (CGS), a long-standing
international computer graphics organization. CGI and CGS were initiated by Professor
Tosiyasu L. Kunii, from the University of Tokyo, in 1983. Since then, the CGI con-
ference has been held annually in many different countries around the world and gained
a reputation as one of the key conferences for researchers and practitioners to share
their achievements and discover the latest advances in computer graphics and related
fields. This year, CGI 2019 was organized by the CGS and the University of Calgary,
Biometric Technologies Laboratory, Computer Science Department, with support from
Alberta Ingenuity, Faculty of Sciences and VPR Office at the University of Calgary.
The conference was held in Calgary, Alberta, Canada, during June 17–20, 2019. CGI
2019 was organized in cooperation with ACM/SIGGRAPH and EUROGRAPHICS.

This book of proceedings contains CGI full papers, CGI short papers, and ENGAE
workshop papers. CGI 2019 received 221 submissions from over 30 countries, in
addition to ENGAGE workshop submissions. From the CGI 2019 submissions, 26
were selected as full LNCS papers (around 12%) and 23 as short LNCS papers (ap-
proximately 11%), in addition to 35 papers accepted directly for The Visual Computer.
To ensure the highest quality of publications, each paper was reviewed by at least three
experts in the field, while many papers were reviewed by five to six experts. The papers
were reviewed by 225 international domain experts, including 132 IPC members and
93 invited sub-reviewers.

The selected papers cover both the theoretical as well as the most advanced research
topics in computer graphics. The topics include 3D reconstruction and rendering,
virtual reality and augmented reality, computer animation, geometric modelling, geo-
metric computing, shape and surface modelling, visual analytics, image processing,
pattern recognition, motion planning, gait and activity biometric recognition, machine
learning for graphics, and applications in security, smart electronics, autonomous
navigation systems, robotics, geographical information systems, medicine, and art.

In addition to CGI conference papers, this book of proceedings features papers from
the ENGAGE 2019 Workshop (four full and five short papers), focused specifically on
all aspects of geometric algebra and surface reconstruction. The workshop has been
part of CGI conference since 2014.

We would like to express our deepest gratitude to all the IPC members and external
reviewers, who provided high-quality reviews. We would also like to thank all the
authors for contributing to the conference by submitting their work. Our special
appreciation goes to the Organizing Committee, who contributed to the success of CGI
2019 and to the team at Springer. We also would like to acknowledge the contribution
and support of the CGI 2019 sponsors, including the Biometric Technologies



laboratory, the Computer Science Department, Faculty of Sciences, VPR office at the
University of Calgary, Alberta Ingenuity, and CGS.

June 2019 Marina L. Gavrilova
Nadia Magnenat Thalmann

Jian Chang
Echkard Hitzer

Hiroshi Ishikawa
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