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Universal 3D Interaction Tasks

INEVIgaor

n Vel =MoL Componenti

» \Wayfinding — cegnitive component
Selection

Manipulatien

System control

Symbelic input
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Travel

the motor; component ol navigation

movement between 2 lecations, setting
the position (andl erientation) efi the User's
Viewpoeint

the most hasic and common: VE Interaction
technigue;, used in almost any: large-scale
VE
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NEVERENSE

Exploration

a travel which has nos specific target
n build knowledge of environment
Search

a naive: travel to find a target whose pesition IS not
knoewn

a primed: travel tora target whese position:is knewn
a build layeut knowledge; move to task lecation
Vianeuyverng

a travel to position viewpoint for task

= short, precise movements
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Travel Characteristics

Travel distance

Amount ofi curvature/numher ofi turns In: path
Trarget visibility,

DOE required

Accuracy: reguired

Other tasks during travel

Active Vvs. passive

Physical vs. virtual
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A Technigue Classification —
Cempoenent Decompesition

: g gaze-directed
Direction/Target <pointing

Selection choose target from list

gesture

Travel Velocity/Acceleration <S|OW in, slow out
Selection physical props

start/stop buttons
automatic start/stop
constant movement

Conditions of Input<
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Alternate Trechnigue: Classification
— User Controll Level

Start to move 4 Target specification
05|t|0n<Route specification

Indicate positio elhi Continuous specification

. A . acceleration
Indicate orientation

Stop moving
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Travel Tiechnigues

Physical lecomotien (*natural™ metaphors)
Steenng technigues

Reute planning

Target-hased technigues
Manualimanipulatien

Viewpoeint orientation technigues
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Physical Locemoetien flechnigues

Walking technigues

m |arge-scale tracking

n Walking| in place (GAITER)
Treadmills

n single-direction withi steering

a omni-directional

Bicycles

Other physical motion technigues
n VMC / Magic canpet

m Disney’s river raft ride
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o :'ll'"1 = il - =
Omni-Directional Treadmill GaitMaster 11 Large Scale Tracking
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Physical Locomotion Devices (1)

Spring 2008

String Walker

CAP6938 — 3D User Interfaces for Games and Virtual Reality: ©Joseph J. LaViola Jr.

Steering Technigues

continuous specification| of direction off metien

Spring 2008

gaze-directed

pointing

torso-directed

camera-in-hand

semi-autemated

physical device: (steering wheel; flight stick)

CAP69388 — 3D User Interfaces for Games and Virtual Reality: ©Joseph J. LaViola Jr.



Steering — Gaze-Directead

Move viewpoint in direction) of “gaze”

Gaze direction determined from head
tracker

Coegnitively simple
Doesn't allow: user to look to; the side
while traveling
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Steering — Gaze-Directed
Implementation

Each firamewhile: moving:
s Get head! tracker information

 [ransfermr vector [0,0,-1/1n head CS to
v=[xy,z/ m world CS
Vv

= Normalize vi: v=—
Yl

= Translate viewpoint by (7.9, )x current _velocity
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Pointing Technigue

Alse) a steering technigue
Use liand tracker instead ofi head tracker
Slightly: mere: complex, cognitively

Allews travelland gaze in| different
directions,— gooed! for relative motion
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Pointing Implementation

Each firamewhile: moving:
s Get hand tracker infermation

a [ransierm: vector [0,0,-1/1n hand CS te
v=[xy,z/ m world CS
= Normalize v: v = —

v|

= Translate viewpoint by (4, ,,,V, Jxcurrent_ velocity
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Semi-Automated Travel

Example — Galyeanrs rver analogy (1995)

spring/tather
\\Ioroe aftaching to anchor

view direction «——
force viewer's eye/camera

+— at any paint on the path the following can be changed
- new desired anchor speed
- & rate to reach new speed
- view thrust amount
- spring constant
- damping constant

Spring 2008 CAP6938 — 3D User Interfaces for Games and Virtual Reality: ©Joseph J. LaViola Jr.

Reute-Planning

Gne-time specification
off path

n draw. path

s points along path

s manipulating user
representation
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Tlarget-Based Technigues

discrete specification of: goal
u point at ehject

n choose from list

u enter coordinates

Map/AWVIN-hased target specification
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Map-Based Travel Tiechnigue

User represented! by icon
on 2D map

Drag| icon with stylus te
new: lecation en map

\Wheni released,
viewpoeint animated
smoothly ter new lecation
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Map-hased Travel Implementation

Must knew,

m map scale relative te world: s

= |[ocation of world erigin im map CS: o0=(x,, Y,
Zo)

Onl butten press:

m I stylus Intersects| User. icon, then each frame:
get stylus pesition inimapi CS: (X, V, 2)
move iconi to (X, 0, z)in map CS
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Map-Based Travel Implementation
(cont.)

On buttonrelease:
n Get stylus pesition in map €Sk (%, V; 2)
u Movericon'ter (, 0, 2)lin map, €S
DesiredViewpeInt: g, = (%, Vi, Z,) Where
X, = (X —Xx)/5
Z,=(z—Zz)/5
Y, = desired heigne at (%, Y4,
NIoVe VECTLONE 171, = (X Xourm Y Yeurr: 2o Zeur). - (VEIOCILy/GIStarnce)
Eachifirame for: (@lstance/velocity)) framess translate viewpeint by /7
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Manual Manipulation — Grabhing
the Alr Technigue

Use! liand gestures to: move: yourseli
threughi the world

Metaphor of pulling a rope
Often a 2-handed! technigue
May’ lbe implemented using Pinch Gloves™
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Grabhbing The Alr
Implementation’ (ene-hamnded)

On pinch:

= Obtain nitial hand pesitien in werld CS: (X, ¥, Z,)
Each fiame until release:

= Obtain current hand position; in Woerld €St (7, V., Z 1)
= Hand motion Vector: 1. = (X, Y Z1) = K Vi Z1))
= [ranslaterworld by /77 (e viewpoint by /)

5 X Vip 2p) = KXy Vi Z1)

Cannot simply: attach ebjects to hand — dei not
want to match hand rotations
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\Viewpoint Orientation Technigues

Head tracking

Orbital viewing
NOR-ISemerphic rotation
Virtual sphere
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Next Class

Navigatien — Wayifinding

Readings
s 3DUI Book — Chapter 6
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