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What do we mean by “virtual
environment” or “virtual reality?”
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Hollywood’s view of VR

Disclosure (1994)The Lawnmower Man (1992)
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Hollywood’s view of VR

The Matrix (1999)
Star Trek’s Holodeck
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VR in the news

 Yahoo! News, September 2007:
 “Study: Kids' virtual worlds poised for growth spurt” (children’s

online usage)
 “Sony Delays 'Home' Virtual World for PS3”
 “VirTra Systems Receives 24-system Simulator Order from

Department of Homeland Security” (video-based training)
 “It's a scream: Pizza patrons love coaster simulator” (motion

base simulator)
 “Patient conscious during surgery” (3D brain imaging)
 “Digital education a virtual reality for children of Gen Net”

(technology-based education)
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VR in the news part 2

 ACM Tech News, September 2007:
 “Folmer Believes a Virtual World Doesn't Have to Be a Visual

One” (Second Life)
 “IT Joins Library of Congress Partnership to Preserve Online

Games and Virtual Worlds” (Second Life)
 “Artists 'Draw on Air' to Create 3D Illustrations” (Brown Univ.

CAVE)
 “Virtual Worlds Open Up to Blind” (Active Worlds)
 “The Promise of Parallel Universes” (World of Warcraft)
 “Virtual Reality Will Enhance Real-World Experiences” (future

AR)
 “Is It Live or Is It AR?” (future AR)
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What we’re not going to study

 Online educational communities (virtual
learning environments)

 The ability to run any OS on any hardware
(virtualization)

 Second Life (online virtual worlds)
 How to build the Holodeck or the Matrix
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What we are going to study



(C) Doug Bowman, Virginia Tech, 2008 9

What we are going to study
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VEs or VR?

 For years, I fought for the term “virtual
environment” (VE) and against the term “virtual
reality” (VR).
 VR associated with hype, Hollywood
 VE more scholarly, less idealistic

 Now I’m starting to think that VR is not so bad,
after all.
 VE used for too many different things
 VR brings to mind the right types of ideas
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What are the defining
characteristics of VEs (VR)?

 Virtual environment (VE): a 3D computer-
generated world seen from a first-person point of
view, where the viewpoint is under the real-time
control of the user

 Immersive VE: has more realistic sensory
outputs than typical desktop 3D graphics;
usually appears to surround the user in space



What’s interesting about “non-
desktop” VR?
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Basic virtual environments

 3D graphics
 Standard displays (desktop monitor)
 Mouse, keyboard, game controller for

input
 User can view and navigate
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Basic virtual environments
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Limitations of basic VEs

 Occlusion problems
 Depth perception issues
 Lack of precise spatial understanding
 Difficult to control the viewpoint in 3D
 Don’t support “productive work”
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Overcoming the limitations of
basic VEs

 Immersion
 Interactivity

 These are the two themes of this class
 Look at them in the context of two case

studies:
 AMADEUS
 Virtual-SAP
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Immersion

 More realistic displays
 Often surrounding displays
 Often multi-sensory displays
 May produce a more realistic experience

of “being there” (presence)

 More on this topic next week!
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Example IVE technologies

How do immersive VEs produce more realistic displays? Here are some of the
technologies that can be used.

In the upper left we see a user standing in a CAVE. A CAVE consists of multiple
large screens surrounding the user, with 3D graphics projected on the screens to
produce a 3D virtual world. In the picture next to this we can see the stereo glasses
and head tracker worn by a user in the CAVE.

The photo on the right shows a user wearing a tracked head-mounted display, or
HMD, and also using 3D input devices on each hand.

The photo at the bottom shows a different type of display - a haptic display that
produces force sensations in 3D space.
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Example IVE technologies

 Stereo, surrounding displays
 Head-mounted displays (HMDs)
 Large-screen immersive projection displays (IPTs)

 Haptic displays (force, tactile)
 Head tracking (3-DOF or 6-DOF)
 3D input devices and body tracking

To be more precise, here’s a list of some of the technologies that are commonly
used for immersive VEs.
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IVEs in AMADEUS and Virtual-
SAP

 

Here’s how we used immersion in the AMADEUS and Virtual-SAP projects.

GO TO VIDEO PART ONE
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Interactivity

 Non-interactive: static image or animation
 Interactive:

 Real-time viewpoint control (navigation)
 Change visual display parameters
 Filter information being displayed
 Query objects for information
 Guide or change simulation
 Modify the objects/data directly

 Requires an understanding of human-computer
interaction (HCI) and user interface design

In both projects, immersion has proven to be a valuable tool in understanding the
data being visualized.

Now we turn to our second strategy for improving 3D visualization - interactivity.
As we noted earlier, many engineering visualizations are not interactive - either
static images or pre-defined animations. Many others allow navigation or viewpoint
control, but that’s all.

But there are many other ways that visualizations can be made more interactive.
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Benefits of interactivity

 Users perform better with higher levels of control
 Users prefer higher levels of control
 Flexibility, customization of the VE
 Don’t have to know in advance what users want

to see!

Why is interactivity desirable? Basically, because visualizations have USERS with
complex needs and requirements.
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Interactivity in AMADEUS and
Virtual -SAP

      
 

      
 

 

So now I want to go back to the video and show some interactive tools that we have
provided in the AMADEUS and Virtual-SAP applications. Note that all of this runs
on regular desktop computers.
VIDEO
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3D UIs: Putting it all together

 3D User Interface (3D UI): A way for the user to
communicate with a 3D application using 3D
input and 3D interaction techniques

 3D UIs allow us to provide both immersion and
interactivity (and their benefits) simultaneously

 Challenge: designing usable 3D UIs

Interactivity is critical in both AMADEUS and Virtual-SAP, to allow engineers to
customize the visualizations to their needs and even design new solutions directly in
the 3D space.

But if both immersion and interactivity are beneficial by themselves, an obvious
question to ask is whether we can provide both at the same time. 3D user interfaces
allow us to do that.
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3D UIs in AMADEUS

So again, I want to show you the 3D UIs we are using in both projects.
AMADEUS…
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3D UIs in Virtual-SAP

 
 

 
 

 

 

…and Virtual-SAP.

GO TO VIDEO PART THREE
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Class Plan

 Week 2: VR applications
 Weeks 3-5: Immersion
 Week 6: Augmented Reality
 Week 7: mid-semester review
 Weeks 8-11: 3D UIs
 Weeks 12-14: other VR topics


