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Instructor

Professor — Joseph J. LaViela Jr.

Emaill—

Ofifice: Hours — Tues. 4:30pm — 6:30pm
Wed. 5:45pm — 6:45pm

Office is; Harris 321

Welsite will have: all reguired info
WWW.eecs. uct.edu/courses/cap6938/spr2008/section02
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Class Goals

Provide in-depth intreduction ter spatial 3D user
Interfaces

Focus o 3D games
Speaking and presentation skills
Start ofi master’s projects and PhD dissertations

Pessible pubklications

n Virtual' Reality 2009

m 3D User Interfaces 2009

n User Interface Software and Trechnology 2008
= SIGGRAPH 2009
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Reguired Books

XNA
GAME STUDIO

Creator's Guide
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Grading

Assignment 1 (greup)
ASSIgRMEnRt 2 (greup)

Survey: Paper (individual)
Paper presentation (Individual)
Einall Project (aroup)
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Einal Projects

2 PErsSon teams

MUust have researchi component
a related te games
s Innovative 3D Ul

Evernyene must write and get approved a
project preposal

Einal Project write up reguired
DEMO! DAY — April, 28, 2008
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Class Structure (see syllabus for
details)

Lectures

= Fundamentals ofi 3D user Interfaces
hardware
common interaction tasks
USer evaluation

Student paper presentation
n 20 minute presentation

Final project update sessions

Work dene in/ ISUE Lab — Harris 208
m key access required
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Course Topics

XNA Development

3D Hardware

u perception

a Input and output devices

Common 3D! Interaction Tasks

a travel (e.g., navigation and \wayfinding)
= selection and manipulation

m system control

3D Ul Design
3D Ul Evaluation
3D Ulland Augmented/Mixed Reality
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Collaberation; and Late: Policy.

Collaberation encouraged

a do yoeurr ewn Work 0 assignments

s cheating = BADI!!

All assignments must be: handed! in on
time

n Assignments — by 11:59pm on due date
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Tools — Hardware

Wii Sensor Bar
PC with Intel
Quad Core
processor

Samsung 3GB RAM
50” 3D

DLP HDTV — NVIDIA
' GT8500

; GFX Card
TriDef

Stereo . " el
Emmitter b L8 @ 5.1
: BE & Speaker

System

Wii controllers TriDef Shutter Glasses
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Tools — More Hardware

Natural Point

Track IR y
Novint Falcon
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Tools — Software

Visuall Studio 2005, C+

Micresoft XNA 2.0
s basis ol development envirenment
s audio support; vector/matix toels
s physics engine (external compenent)
Bullet (3D)
= our version: modified to handle SDr DLP stereo

Custom built XNA components

= Scenegraph

= Wiircontroller API

s headitrackingl (TracklR fromNatural Peint)
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What are 3D Uls?

3Dl interaction: Human-computer interaction; in whichi the
user’si taskss are carried out ini a 3D) spatial context

s 3D input devices

m 2D input devices with direct mappings to) 3D:

3D user interface (3D UI): A Ul that invelves 3D
Interaction

3D interaction technigue: A methoed (hardwarerand
software) allowing a user; te; accomplishi a task in;a 3D Ul
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Why: 3D Interfaces?

3D’ applicationsishould be' useful
a [mmersion

= naturallskills

s Immediacy: ofi visualization

But, applicationsiinicommon use have: low.
complexity of interaction

More complex applications have serous usability
problems

Technology’ alene is not the selution!
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What makes 3D interaction
difficulit?

Spatial input Lack: off precision
Lack of constrainits Fatigue

Lack of standards Layeut more complex
Lack ofi tools Perception
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Interaction Goals

Perfermance
s efficiency,
m accuracy.
u productivity;
Usahility
m €ase of use
= ease of learning
m User comfiont
Usefulness
= interaction helpsimeet system) goals
= interface relatively: transparent so Users can focus on tasks
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Universall 3D Interaction Tasks

Navigation

= traveli moter component

= Wayfinding: cognitive compoenent
Selection/Ricking
Manipulation

m Specification of object position) & erientation
m specification of scale, shape, other attributes

System: Control
s changing the system state or interaction mede
s may be composed of other tasks

Symbolic Input
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3D Ul Design Philesophies

Artistic approach: Base designidecisions on
= Intuition about users, tasks, and envirenments

m heuristics, metaphors, common: SEnse

m gesthetics

» adaptation/inversion of existing Interiaces

Scientific approach: Base desigm decisions; on

m formal characterizations off users, tasks; and
envireonments

m guantitative evaluation| results
m performance reguirements
= examples: taxonemies, fiormal experimentation
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Applications

Architecture / CAD

Education

Manufacturing

Medicine

Simulatioen: / Tiraining
Entertainment — Garies!’’

Designi/ Protoetyping

Information / Scientific Visualization
Collaberation / Communication
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3D Ul Readap

3D Uls

Spring 2008

Theoretical and social
background

+ Human spatial perception,
cagnition, and action

* HCl and UI Design

+ Popular Media

Technological

» 30 input devices
+ 30 display devices

* Tl lems
= Virtual reality systems

/_ 3D interaction \
techniques and
interface components

= Interaction techniques for
universal tasks

* Interaction techniques for
complex of composite tasks

= Evaluation of devices
= Evaluation of interaction

» Evaluation of comglete 30

» Specialized evaluation

3D Ul evaluation \

techniques

Uls or applications

+3Di
using 20 devicas.

\C-BIJ Ul widgets /

_

Application areas

nulation and fraining

=

//_ 3D Ul design _\

approaches

+ Hybrid intaraction
techniques

+ Two-handed interaction

*+ Multimodal interaction

+ 3D interaction alds

= Development tocls for 3D

\ 30 Ul design sirategies

3D Ul software tools \
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Next Class

Games and 3PUIs
Readings

s Bowmani— Chapters 4 and 2
s Bowman, D., Chen, J., Wingrave, C., Lucas, J., Ray, A., Polys;, N., Li, Q.,
Haciahmetoglu, Y., Kimj, J., Kimj, S., Boehringer, R., and Ni, T.
. International Jodmalor Virtal Realidy; vol. 5, ne. 2, 2006,
pp. 3-14.
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