Human-Computer Interaction Series

Editors-in-chief

Desney Tan
Microsoft Research, Redmond, WA, USA

Jean Vanderdonckt
Louvain School of Management, Université catholique de Louvain,
Louvain-la-Neuve, Belgium



More information about this series at http://www.springer.com/series/6033


http://www.springer.com/series/6033

Arun K. Kulshreshth - Joseph J. LaViola Jr.

Designing Immersive Video
Games Using 3DUI
Technologies

Improving the Gamer’s User Experience

@ Springer



Arun K. Kulshreshth Joseph J. LaViola Jr.

School of Computing and Informatics Department of Computer Science
University of Louisiana at Lafayette University of Central Florida
Lafayette, LA Orlando, FL

USA USA

ISSN 1571-5035 ISSN 2524-4477  (electronic)
Human—Computer Interaction Series

ISBN 978-3-319-77952-2 ISBN 978-3-319-77953-9  (eBook)

https://doi.org/10.1007/978-3-319-77953-9
Library of Congress Control Number: 2018941215

© Springer International Publishing AG, part of Springer Nature 2018

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, express or implied, with respect to the material contained herein or
for any errors or omissions that may have been made. The publisher remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Printed on acid-free paper
This Springer imprint is published by the registered company Springer International Publishing AG

part of Springer Nature
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland



To my parents, wife, family and friends.



Preface

A 3D user interface (3DUI) is an interface that involves human—computer inter-
action in which the user performs tasks in three dimensions, for example, inter-
action using hand/body gestures, interaction using a motion controller (e.g.
Nintendo Wii, Sony PlayStation Move), interaction on a virtual reality device using
tracked motion controllers. All these technologies which allow a user to interact in
three dimensions are called 3D user interface technologies. These 3D user interface
technologies have the potential to make games more immersive and engaging and
thus potentially provide a better user experience to gamers. Although 3D user
interface technologies are already available for games, it is still unclear how their
usage affects gameplay and if there are any user performance benefits. A systematic
study of these technologies in game environments is required to understand how
gameplay is affected and how we can optimize the usage in order to achieve a better
gameplay experience. This book presents the current state of research in usage of
3D user interface technologies for improving the gamer’s user experience. As part
of this book, we have focussed on a few technologies: stereoscopic 3D, head
tracking, and hand gesture-based menu systems.

Chapter 1 introduces several 3D user interface technologies which could be
potentially used for games. Chapter 2 discusses stereoscopic 3D technology and its
usage in games. Chapter 3 talks about usage of head tracking in games and how one
could use it to design better games. Chapter 4 presents several hand gesture-based
menu selection techniques. Chapter 5 discusses an experiment which explores if
dynamic stereoscopic 3D parameters (convergence and separation) could enhance
the depth discrimination in the scene and thus improve the overall gaming expe-
rience of the user. Chapter 6 discusses an experiment which analyses the effect of
simultaneous usage of several 3DUI technologies. In Chap. 7, we discuss the
implications of our experiments and propose some directions for future research.
Chapter 8 summarizes the findings of our experiments and concludes this book.
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Acronyms

3D
3DUI
ANOVA
API
CAVE
CPU
CT
DLP
DOF
FPC
FPS
GB
GPU
GUI
HCI
HDMI
HDTV
HMD
PC
RAM
S3D
SDK
VE
VR

Three dimensional
Three-dimensional user interface
Analysis of variance

Application programming interface
Cave automatic virtual environment
Central processing unit

Computed tomography

Digital light projection

Degree of freedom

First-person controller

First-person shooter

Gigabytes

Graphics processing unit
Graphical user interface
Human—computer interaction
High-definition multimedia interface
High-definition television
Head-mounted display

Personal computer

Random access memory
Stereoscopic 3D

Software development kit

Virtual environment

Virtual reality

Xiii



	Preface
	Contents
	Acronyms



