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Today’s Research Paper

�Connor Brew

� Comparison of a Two-Handed Interface to 

a Wand Interface and a Mouse Interface 

for Fundamental 3D Tasks
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Tuesday’s Research Papers

�Dylan Mccarthy

� Efficient Selection of Multiple Objects on a 

Large Scale

� Rex West

� iAR: an exploratory augmented reality 

system for mobile devices
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Announcements

� Homework assignment #3

� Due Friday Feb 21st at 1:30pm in CSE lab 260
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Environment-Centered 

Wayfinding Support

� Environmental design

� Artificial aids
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Environmental Design (1)

�World’s structure and format can aid in 
wayfinding

� Legibility techniques
� divide large scale environment into parts 
with distinct character

� create simple spatial organization

� include directional cues to support 
egocentric/exocentric reference frames

� often repetitive
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Environmental Design (2)

EDGE

DISTRICT

NODE

PATH
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Environmental Design (3)

� Natural environment

� horizon, atmospheric color, fog, etc…

� Architectural design

� lighting

� closed and open spaces

�Color and texture
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Artificial Cues

�Maps

�Compasses

� Signs

� Reference objects

� Artificial landmarks

� Trails
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Maps (1)
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Maps (3)
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Maps (2)

13



Maps (4)
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Compasses
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Signs

16



Reference Objects

�Objects that have well known size

� chair, human figure, etc…

� Useful to estimate distances
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Artificial Landmarks

� Local – help users in decision making 

processes

�Global – seen from any location
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Trails

� Help user retrace steps

� Show what parts have been visited
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Travel

� The motor component of navigation

� Good travel techniques integrate aids to 

wayfinding

� Movement between two locations, setting the 

position (and orientation) of the user’s 

viewpoint

� The most basic and common VE interaction 

technique, used in almost any large-scale VE
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Travel Tasks
� Exploration

� travel which has no specific target

� build knowledge of environment

� Search

� naïve: travel to find a target whose position is not known

� primed: travel to a target whose position is known

� build layout knowledge; move to task location

� Maneuvering

� travel to position viewpoint for task

� short, precise movements
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Travel Characteristics
� Travel distance

�Amount of curvature/number of turns 
in path

� Target visibility

�DOF required

�Accuracy required

�Other tasks during travel

�Active vs. passive

�Physical vs. virtual
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A Technique Classification –

Component Decomposition

Travel

Direction/Target

Selection

Velocity/Acceleration

Selection

Conditions of Input

gaze-directed

pointing

choose target from list

gesture

slow in, slow out (fast in-between)

physical props

start/stop buttons

automatic start/stop

constant movement

24

From: Bowman, Koller, and Hodges, Travel in Immersive Virtual Environments. IEEE VRAIS ‘97



Alternate Technique Classification –

User Control Level

Travel

Start to move

Stop moving

Indicate position

Indicate orientation

position

velocity

acceleration

Target specification

Route specification

Continuous specification
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Travel Techniques

� Physical locomotion (“natural” metaphors)

� Steering techniques

� Route planning

� Target-based techniques

�Manual manipulation

� Viewpoint orientation techniques
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Physical Locomotion Techniques
�Walking techniques

� Large-scale tracking

� Walking in place

� Treadmills
� single-direction with steering (Gait 

Master)

� omni-directional

� Bicycles

�Other physical motion 

techniques
� Magic carpet

� Disney’s river raft ride
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Large Scale Tracking
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Omni-Directional Treadmill

� Video:

� http://www.youtube.com/watch?v=BQw1t

sgrJOs
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Omni
� https://www.kickstarter.com/projects/1944625487/omni-

move-naturally-in-your-favorite-game
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