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Praise for Practical A ugmented Reality

“A valuable addition to the library of anyone setting out on their virtual journey.”

—Dr Rab Scott
Head of VR, Nuclear AMRC

“A well-presented introduction to advanced visualization technologies, which will provide
readers with an informed overview of this fast-paced, high-tech industry.”

—Chris Freeman
Augmented Reality Technical Fellow, University of Sheffield AMRC

“Filled with excellent, imaginative information that will inform both experienced and

first-time readers alike. Practical Augmented Reality is worth reading not only for its wealth of
data and research, but also for its insights into the markets and opportunities ahead of us. If you
have an interest in this exciting new technology, this is a must-have resource and an enjoyable
exploration into this brave new world.”

—Roy Taylor
Corporate Vice President for Content and Technology, AMD (Advanced Micro Devices)

“Steven Aukstakalnis stands on the ever-changing edge of the virtual and augmented reality
world. Drawing from a rich history in the industry, he is able to share a clear understanding
of the technologies, products, and ideas that will reshape the way we work and play. May

1\

the knowledge he shares empower you to help create a truly fantastic new future

—Brent Baier
Creator of the Peregrine Glove

“Mixed or augmented reality is a grand frontier not only for computation, but for how
people experience their world and each other. This book sets a frame around that which isn't
framed. Read it in order to understand our new world.”

—Jaron Lanier
Author of Who Owns the Future and You Are Not A Gadget


https://www.pearson.de/9780134094298

Practical Augmented Reality: A Guide
to the Technologies, Applications,
and Human Factors for AR and VR

Table of Contents

Cover

Title Page
Copyright Page
Contents
Foreword

Preface
Acknowledgments
About The Author

Part I: Introduction to Augmented and Virtual Reality
1 Computer-Generated Worlds
What Is Augmented Reality?
What Is Virtual Reality?
Conclusion
2 Understanding Virtual Space
Defining Visual Space and Content
Defining Position and Orientation in Three Dimensions
Navigation

Conclusion

Part II: Understanding the Human Senses and Their
Relationship to Output / Input Devices
3 The Mechanics of Sight

@ Pearson


https://www.pearson.de/9780134094298

Table of Contents

The Visual Pathway
Spatial Vision and Depth Cues
Conclusion

4 Component Technologies of Head-Mounted Displays
Display Fundamentals
Related Terminology and Concepts
Optical Architectures
Conclusion

5 Augmenting Displays
Binocular Augmenting Displays
Monocular Augmenting Displays
Conclusion

6 Fully Immersive Displays
PC-Console Driven Displays
Smartphone-Based Displays
CAVES and Walls
Hemispheres and Domes
Conclusion

7 The Mechanics of Hearing
Defining Sound
The Auditory Pathway
Sound Cues and 3D Localization
The Vestibular System
Conclusion

8 Audio Displays
Conventional Audio
Conclusion

9 The Mechanics of Feeling
The Science of Feeling
Anatomy and Composition of the Skin

@ Pearson


https://www.pearson.de/9780134094298

Table of Contents

Conclusion

10 Tactile and Force Feedback Devices
Haptic lllusions
Tactile Feedback Devices
Force Feedback Devices
Conclusion

11 Sensors for Tracking Position, Orientation, and Motion
Introduction to Sensor Technologies
Optical Trackers
Beacon Trackers
Electromagnetic Trackers
Inertial Sensors
Acoustic Sensors
Conclusion

12 Devices to Enable Navigation and Interaction
2D Versus 3D Interaction and Navigation
The Importance of a Manual Interface
Hand and Gesture Tracking
Whole Body Tracking
Gaming and Entertainment Interfaces
Navigating with Your Mind

Conclusion

Part Ill: Applications of Augmented and Virtual Reality
13 Gaming and Entertainment
Virtual Reality and the Arts
Gaming
Immersive Video/Cinematic Virtual Reality
Conclusion

14 Architecture and Construction

@ Pearson


https://www.pearson.de/9780134094298

Table of Contents

Artificial Spaces

Architectural Design: Mangan Group Architects
Construction Management

Real Estate Sales Applications

Architectural Acoustics

Conclusion

15 Science and Engineering
Simulate and Innovate
Naval Architecture and Marine Engineering
Automotive Engineering
Aerospace Engineering
Nuclear Engineering and Manufacturing
Conclusion
16 Health and Medicine
Advancing the Field of Medicine
Training Applications
Treatment Applications
Conclusion
17 Aerospace and Defense
Flight Simulation and Training
Mission Planning and Rehearsal
Dismounted Soldier Situational Awareness
Advanced Cockpit Avionics
Space Operations
Conclusion
18 Education
Tangible Skills Education
Theory, Knowledge Acquisition, and Concept Formation

Conclusion

19 Information Control and Big Data Visualization

@ Pearson


https://www.pearson.de/9780134094298

Table of Contents

What Is Big Data?
Big Data Analytics and Human Vision
Conclusion

20 Telerobotics and Telepresence
Defining Telerobotics and Telepresence
Space Applications and Robonaut
Undersea Applications
Terrestrial and Airborne Applications
Conclusion

Part IV: Human Factors, Legal, and Social Considerations

21 Human Factors Considerations
What Are Human Factors?
Physical Side Effects
Visual Side Effects
Conclusion

22 Legal and Social Considerations
Legal Considerations
Moral and Ethical Considerations
Conclusion

23 The Future
A Wide-Angle View of Things to Come
Short-Term Outlook
Long-Term Outlook
Conclusion

Appendix A: Bibliography
Appendix B: Resources

Product Manufacturers

DIY Resources

Trademark and Copyright Information

@ Pearson


https://www.pearson.de/9780134094298

Index

Table of Contents



https://www.pearson.de/9780134094298

