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Design Guideines for Landmarks to Support Navigation in Virual
Environments Norman G. Vinson, Proc. SIGCHI 99

Cockburn, Joshua Savage, Andrew Waliace. Proc CHI 05

What Kind of Motion?

> rigid
- rotate/pan/zoom
 easy to undersiand
- objoct shape statc, positions change
» morph/change/distort
jct evolves
- beating hear, thunderstom, walkig person
- muliscalerZUl
object sppasrance changes by viewpait
-+ focusscontext
+ carlulychosen distorion

Ware Chapter 10 - Spatial Navigation

» world in hand
+ good: spinning discrete objecis
 bad: large:-scale terrain

> eye in hand
- explcitly move camera

> walking
+ real-world walking
- torrain ollowing

> flying
- unconstrained 6DOF navigation

» other: constrained navigation!

Rapid Controlled Movement

» move to selected point of interest
+ normal to surface, logarithmic speed
» trajectories as first-class objects

Rt o SCGRAPH 95 59 71.176]

Spatial Navigation

» real navigation only partially understood
- compared {0 low-level perception, JNDs
» spatial memory / environmental cognition
+ ciy: landmarkipathiwholo
» impici logic
evolved to deal with ealty
» sowe'll learn from synthsﬂc worlds
+ butwe can'tfy in 3
» how much applies to symhenc
environments?
+ even perception not always the samel

Design Guidelines for VE Landmarks

» Ware's derived guidelines
- enough o aiways can see some
~ visually distinguishable from oihers
~ visible and recognizeable at al scales
» placed at major paths/junctions
» others, only some of of these crossover for
vis!

~ need all 5 types of landmarks
- path edgedisrictnode fandmark
+ concrete not abstract
+ asymmery: different sides looks different
+ diferent from "data objects™
~ hoed g siructure, algment
{Besin s Lt upon Nasaionin Vol Enonns.
. fros S0 3]

Macro/Micro

» classic example: map
ms-length vs. up-close
~ paper vs. computer screen
300-600 dpi vs. 72 dpi (legally bind)

+ finally changing

» possibly available for projects
+ 22" 200dpi18M T221 display
+ 9 Mpixels (4000x2000)

Pad++

» "infinitely” zoomable user interface (ZUI)
[video]

[Pad+ A Zooming Graphical Intetace fo Exploring Aternate.
Intofaco Physics Bederson and Hollan, Proc UIST 4]

Space-Scale Diagrams

» reasoning about navigation and trajectories
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1D Version
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Pan-Zoom Trajectories

Space st Dlgrams: Unrstancing Wizl irss
e s 52 oo, 1o SGCHI 55

Joint Pan-Zoom Problem
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Shortest Path?
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Shortest Path
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Shortest Path, Details
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Semantic Zooming

g e sad s s, o SECHI 55

Smooth and Efficient Zooming

» Uw space: u = pan, w = zoom
+ horiz axis: cross-section through objects
» point = camera at height w above object
+ path = camera path

Jack . van Wik and
Wim AA N, Proc. infoVis 2003, p. 1522

Optimal Paths Through Space

at each step, cross same
number of ellipses cross

minmal number o olipses |
total Smoath and Efcer

Zooming and Panring. Jack J. var
Wik and Wim AA. Nui. Proc.
InfoVis 2003, p. 15-22

Multiscale Display

‘Spaco s Digrams: Undorsandng Wl rcss
ey e 1 o, 100 SOCH!
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Multiscale Desert Fog

» Crifcal Zones in Desert Fog: Aids to
Muliscale Navigati
. Susamo . Goorge W.Fumas UIST 9
+ environment devoid of navigational cues
- not just Pad: 6DOF navigation where object
fils view
» designer strategies
explicit world creation - fog not made on
imes - patalcountr examph
B |sland DQ information suvmunded by desert fog
» Pad: min/max visibilty distances

View-Navigation Theory

» Effective Vlew Navlgalvun CHIg7

+ George Furnas
- characienzmg navigatily: viewing graph
- nodes:

* inks: paversse connctns
» 1. short paths between all nodes

> true in ZUIs (e.g. speed-dependent zooming)
» 2. all views have small number outlinks

» not overwhelmed by choices.

Critical Zones

» region where zoom-in brings interesting
views

- show with navigation "residue”
> unambiguous action choice
- visibl criical zone residue” of stuff beneat
m outif see nothing
» extension to VN theory
3. all views contain good residue of all nodes
* 4. alllnks must have small outink-info
» must build support for these into ZUIs
» do not have "minsize”, always use a few

+ they don't address clutter/scalabilty

What's This?

o e D sy Wiz s
g Fense 513 oo, 1o SGCHI 55

Fisheye Focus+Context View!

Space S D Unrsning Wil rces

OrthoZoom

» scalo/zo0m rall targot; 32 bis, 1:38
D=eo(1 3111
= rget size
 control area larger than graphical
representation
~ zo0m faclor is orthogonal cursor-slider distance

OrthoZoom

» multi-scale table of contents

Foais s S0 08, po 2130]




