PROCEEDINGS

IS&T / SPIE

Electronic
Imaging

SCIENCE AND TECHNOLOGY

The Engineering Reality
of Virtual Reality 2014

Margaret Dolinsky
lan E. McDowall
Editors

3-4 February 2014
San Francisco, California, United States

Sponsored by
IS&T—The Society for Imaging Science and Technology
SPIE

Published by
SPIE

Volume 9012

Proceedings of SPIE, 0277-786X, v. 9012

The Engineering Reality of Virtual Reality 2014, edited by Margaret Dolinsky, lan E. McDowall,
Proc. of SPIE-IS&T Electronic Imaging, SPIE Vol. 9012, 901201 - © 2014 SPIE-IS&T
CCC code: 0277-786X/14/$18 - doi: 10.1117/12.2063061

SPIE-IS&T/ Vol. 9012 9012011



The papers included in this volume were part of the technical conference cited on the cover and
fitle page. Papers were selected and subject to review by the editors and conference program
commiftee. Some conference presentations may not be available for publication. The papers
published in these proceedings reflect the work and thoughts of the authors and are published
herein as submitted. The publishers are not responsible for the validity of the information or for any
outcomes resulting from reliance thereon.

Please use the following format to cite material from this book:

Author(s), "Title of Paper," in The Engineering Reality of Virtual Reality 2014, edited by Margaret
Dolinsky, lan E. McDowall, Proceedings of SPIE-IS&T Electronic Imaging, SPIE Vol. 9012, Artficle CID
Number (2014)

ISSN: 0277-786X
ISBN: 9780819499295

Copublished by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

and

IS&T—The Society for Imaging Science and Technology

7003 Kilworth Lane, Springfield, Virginia, 22151 USA

Telephone +1 703 642 9090 (Eastern Time) - Fax +1 703 642 9094
imaging.org

Copyright © 2014, Society of Photo-Optical Instrumentation Engineers and The Society for Imaging
Science and Technology.

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
the publishers subject to payment of copying fees. The Transactional Reporting Service base fee
for this volume is $18.00 per article (or portion thereof), which should be paid directly to the
Copyright Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also
be made electronically through CCC Online at copyright.com. Other copying for republication,
resale, advertising or promotion, or any form of systematic or multiple reproduction of any material
in this book is prohibited except with permission in writing from the publisher. The CCC fee code is
0277-786X/14/$18.00.

Printed in the United States of America.

Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published
first online and then in print and on CD-ROM. Papers are published as they are submitted and
meet publication criteria. A unique, consistent, permanent citation identifier (CID) number is
assigned to each article at the time of the first publication. Utilization of CIDs allows articles to be
fully citable as soon as they are published online, and connects the same identifier to all online,
print, and electronic versions of the publication. SPIE uses a six-digit CID article numbering system
in which:
= The first four digits correspond to the SPIE volume number.
» The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letfters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc.
The CID Number appears on each page of the manuscript. The complete citation is used on the
first page, and an abbreviated version on subsequent pages. Numbers in the index correspond to
the last two digits of the six-digit CID Number.

SPIE-IS&T/ Vol. 9012 901201-2



vii

SESSION 1

Contents

Conference Committee
Introduction

SMART PHONES, SMART IMMERSION, AND CREATIVE THINKING

901202

901203

9012 04

901205

901206

SESSION 2

Interactive projection for aerial dance using depth sensing camera [9012-1]
T. Dubnov, Univ. of California, Berkeley (United States); Z. Seldess, S. Dubnov, Univ. of
Cdlifornia, San Diego (United States)

Evaluation of smartphone-based interaction techniques in a CAVE in the context of
immersive digital project review [9012-2]

P. George, Renault Technocentre (France), LE2l, CNRS, Univ. de Bourgogne (France), and
Heudiasyc, CNRS, Univ. de Technologie Compiégne (France); A. Kemeny, Renault
Technocentre (France) and LE2I, CNRS, Univ. de Bourgogne (France); F. Colombet, Theoris
(France); F. Merienne, J.-R. Chardonnet, LE2I, CNRS, Univ. de Bourgogne (France);

[. M. Thouvenin, Heudiasyc, CNRS, Univ. de Technologie Compiégne (France)

3D whiteboard: collaborative sketching with 3D-tracked smart phones [?012-3]
J. Lue, J. P. Schulze, Univ. of California, San Diego (United States)

Scalable metadata environments (MDE): artistically impelled immersive environments for
large-scale data exploration [9012-4]

R. G. West, Univ. of North Texas (United States); T. Margolis, A. Prudhomme, J. P. Schulze,
Univ. of California, San Diego (United States); I. Mostafavi, Limbic Software, Inc. (United
States); J. P. Lewis, Victoria Univ. of Wellington (New Zealand); J. Gossmann, R. Singh, Univ.
of California, San Diego (United States)

Virtual art revisited [9012-5]
S. Ruzanka, Rensselaer Polytechnic Institute (United States)

SERIOUSLY SPEAKING: NAVIGATION, IMMERSION, AND ARCHITECTURAL DESIGN

9012 07

901208

9012 09

Evaluation of navigation interfaces in virtual environments [7012-6]
D. R. Mestre, Institut des Sciences du Mouvement, CNRS, Aix-Marseille Univ. (France)

CaveCAD: a tool for architectural design in immersive virtual environments [7012-7]
J. P.Schulze, C. E. Hughes, L. Zhang, E. Edelstein, E. Macagno, Univ. of California, San
Diego (United States)

A hardware and software architecture to deal with multimodal and collaborative
interactions in multiuser virtual reality environments [9012-8]

P. Martin, A. Tseu, N. Férey, D. Touraine, P. Bourdot, Lab. d'Informatique pour la Mécanique
et les Sciences de I'Ingénieur, CNRS, Univ. Paris Sud (France)

SPIE-IS&T/ Vol. 9012 901201-3



9012 0A Z-depth integration: a new technique for manipulating z-depth properties in composited
scenes [9012-9]
K. Steckel, D. Whittinghill, Purdue Univ. (United States)
PANEL DISCUSSION: WHEN VR REALLY HITS THE STREETS

9012 OB When VR really hits the streets [9012-10]
J. F. Morie, All These Worlds, LLC (United States)

SESSION 3 EXPLORING SPACE, HMDS, AND AUDIOVISUAL INTEGRATION

9012 0C Automatic exposure for panoramic systems in uncontrolled lighting conditions: a football
stadium case study [9012-11]
V.R. Gaddam, C. Griwodz, P. Halvorsen, Univ. of Oslo (Norway) and Simula Research Lab.
(Norwayy)

9012 0D Museum as spacecraft: a building in virtual space [9012-12]
J. C. Aguilera, Adler Planetarium (United States) and Plymouth Univ. (United Kingdom)

9012 OE Recent improvements in SPE3D: a VR-based surgery planning environment [9012-25]
M. Witkowski, R. Sitnik, Warsaw Univ. of Technology (Poland); N. Verdonschot, Univ. Twente
(Netherlands) and Radboud Univ. Nijmegen Medical Ctr. (Netherlands)

SESSION 4 MOVE!: AFFECTIVELY SPEAKING ABOUT IMMERSION AND AESTHETICS

9012 0G Game engines and immersive displays [9012-15]
B. Chang, M. Destefano, Rensselaer Polytechnic Institute (United States)

9012 OH Gestural interfaces for immersive environments [9012-16]
T. Margolis, Univ. of California, San Diego (United States)

90120l 5555555 55555 555: a (constrained) narrative on the z-axis [9012-17]

E. Ayiter, Sabanci Univ. (Turkey)

9012 0J Embodiments, visualizations, and immersion with enactive affective systems [9012-18]
D. Domingues, C. J. Miosso, S. F. Rodrigues, C. Silva Rocha Aguiar, T. F. Lucena, M. Miranda,
A. F. Rocha, Univ. de Brasilia (Brazil); R. Raskar, Massachusetts Institute of Technology
(United States)
INTERACTIVE PAPER SESSION

9012 0L Retinal projection type super multi-view head-mounted display [?012-13]

H. Takahashi, Y. Ito, S. Nakata, Osaka City Univ. (Japan); K. Yamada, Osaka Univ. (Japan)

SPIE-IS&T/ Vol. 9012 901201-4



9012 OM Comparing two input devices for virtual walkthroughs using a Head Mounted Display
(HMD) [9012-20]
B. Sousa Santos, P. Dias, Univ. de Aveiro (Portugal) and Instituto de Engenharia Electronica
e Telemdtica de Aveiro (Portugal); P. Santos, Univ. de Aveiro (Portugal); C. Ferreira, Univ.
de Aveiro (Portugal) and Univ. de Lisboa (Portugal)

9012 ON Automatic generation of Chinese character using features fusion from calligraphy and font
[9012-21]
C. Shi, Peking Univ. (China) and Qingdao Univ. of Science and Technology (China);
J. Xiao, Peking Univ. (China); C. Xu, Peking Univ. (China), Qingdao Univ. of Science and
Technology (China), State Key Lab. of Digital Publishing Technology (China), and
Zhongguancun Haidian Science Park (China); W. Jia, Peking Univ. (China)

9012 00 Platform for setting up interactive virtual environments [?012-22]
D. Souza, Univ. de Aveiro (Portugal); P. Dias, Univ. de Aveiro (Portugal) and Instituto de
Engenharia Electrénica e Telemdatica de Aveiro (Portugal); D. Santos, Univ. de Aveiro
(Portugal); B. Sousa Santos, Univ. de Aveiro (Porfugal) and Instituto de Engenharia
Electronica e Telemdtica de Aveiro (Portugal)

9012 0Q Ergonomic approaches to designing educational materials for immersive multi-projection
system [9012-26]

T. Shibata, Tokyo Univ. of Social Welfare (Japan); J. Lee, T. Inoue, Kanagawa Institute of
Technology (Japan)

Author Index

SPIE-IS&T/ Vol. 9012 901201-5



SPIE-IS&T/ Vol. 9012 901201-6



Conference Committee

Symposium Chair

Sergio R. Goma, Qualcomm Inc. (United States)

Symposium Co-chair

Sheila S. Hemami, Northeastern University (United States)

Conference Chairs

Margaret Dolinsky, Indiana University (United States)
lan E. McDowall, Fakespace Labs, Inc. (United States)

Session Chairs

1 Smart Phones, Smart Immersion, and Creative Thinking
lan E. McDowall, Fakespace Labs, Inc. (United States)

2 Seriously Specaking: Navigation, Immersion, and Architectural Design
Margaret Dolinsky, Indiana University (United States)

3  Exploring Space, HMDs, and Audiovisual Integration
lan E. McDowall, Fakespace Labs, Inc. (United States)

4 Movel: Affectively Speaking About Immersion and Aesthetics
Margaret Dolinsky, Indiana University (United States)

SPIE-IS&T/ Vol. 9012 901201-7

vii



SPIE-IS&T/ Vol. 9012 901201-8



Infroduction

On behalf of the Engineering Reality of Virtual Reality (ERVR) program committee,
welcome to the proceedings of the conference held 3-4 February 2014 in San Francisco,
California, United States. ERVR is held annually as a part of IS&T/SPIE Electronic Imaging.
It is the premier international imaging symposium and is at the forefront of research and
innovation in digital imaging systems, 3D display, image quality, optimization, and more.

This year’s conference included a panel moderated by Jaqueline Ford Morie with the
panelists Brenda Laurel of UC Santa Cruz and Margaret Dolinsky Indiana University. The
discussion and audience input examined the current state of virtual reality, augmented
reality, online realities, and alternate realities along with related devices that are making
development more accessible.

Margaret Dolinsky
lan E. McDowall
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