
Summary

Virtual reality (VR) and augmented reality (AR) systems are reaching sufficient maturity 
that some systems are being used on a regular basis by users and others are close to imple-
mentation.  There are limitations, however, that have prevented many systems from being 
truly useful for users.  An important limitation is the lack of understanding of human factors 
issues, such as human perceptual and cognitive limitations, that affect the potential utility of 
VR or AR systems.

Human-computer interaction research has demonstrated that a system with a well-
designed interface with few and less powerful features will generally yield better user per-
formance than a poorly-designed interface that is rich in powerful features.  User performance 
depends more heavily on being able to use the features of the software and hardware than 
on having many complex, but poorly integrated, features.  Further, it is difficult to separate 
whether user performance can be attributed to user interface factors, hardware factors, or 
other issues.

This observation creates a quandary for VR and AR system designers.
•  How do we determine the most important user interface needs and user interface tech-
niques for VR and AR?
•  How do we know whether VR or AR methods are better than conventional methods 
of visualization or information presentation for a  given task?
There are many ideas for VR and AR applications, but developing “good” interfaces for 

them requires a sound understanding of the perceptual and cognitive issues.  Until we build 
and evaluate the application, however, do we really know that VR or AR will be a better tool 
than current methods (including non-computer methods) or exactly what the nature of the 
perceptual and cognitive issues are?  If so, how do we identify the most important issues and 
to what extent can we do it?  If not, on what basis do we design or choose the applications 
and proceed?

Some researchers perform only perceptual or cognitive studies.  In contrast, some build 
demonstration applications without digging into the perceptual or cognitive issues.  Both 
approaches have varying degrees of success.  Some researchers alternate between task-level 
and perceptual/cognitive user studies.  This raises the issue of integration of results across a 
class of studies.  Is one approach inherently “better” than another?  If so, in what sense?  Is 
this really a quandary?  If we as researchers really are between a rock and a hard place, then 
what should we do to solve it?

The panel will debate to what extent this difficulty exists, how it can be mitigated, and 
the merits of methods proposed to do so.
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David W Mizell earned his PhD degree in computer science at the University of Southern 
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Mary C. Whitton is a Research Associate Professor at the Department of Computer 
Science, University of North Carolina at Chapel Hill.  She has an MS in Guidance and 
Personnel Services and an MS in Electrical and Computer Engineering, both from North 
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the following questions driving her current research.  Which technical factors influence level 
of presence and the feeling that the environment “works?”  When virtual and augmented 
environments work, are they worthwhile?  She works on teams investigating these questions 
with respect to scientific telecollaboration, training, and design.
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