Direct Manipulation

Human Computer Interaction
CIS 6930/4930
Section 4188/4186
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. File Edit Help

7 Description:

Introduction

o] B
Record Stop Run Check Syntax
limport string
def Run{}:
pathname Choose_fi le{Wi th_prompt = 'File to check end-of-lines in:', Of_type = 'TEXT'}
if pathname == -128 :

return
checkF i le{pathName )
Open{aList) :

for f in alist : File has unix-style line endings
checkFila{f}

» Interactive systems can produce eiisemait, () ()

u:
data = fp.read{}

reactions that non-interactive | R e e e

if len{data) H
App.Display_dialog{'File is empty.')

-
return
svstems are less likely to L ———
number_Lf = string. ta, "\n')
if number :
P oduce cr
elif number_cr == number_Lf:
fApp.Display_dialog{'File probably has MSDOS-style line endings')

> Truly pleased user! They R A R o AR L S GRS
Feport...

Master of the interface
Total Income
CO m pete n Cy Of ta S k Employment income (box 14 on all T4 Slips)

Commissions included on line 101 (box 42 on all T4 slips)
Other employment income

pe rfo r m a n Ce Old Age Security pension (hox 18 on the T44 (OAS) slip)

CPP or QPP benefits (box 20 on the T4A(P) slip)

log{'File has mac-style line endings')
f:

Disability benefits included on line 114

Ease of learning new and e e

Employment Insurance benefits (box 14 e T4E slip)

d d f t Taxable amount of dividends from taxable Canadian corporations (see the guide) 120
a Va n Ce e a u res Interest and other investment income ch Schedule 4) 121

Net partnership income: limited on non-active partners only (complete Schedule 4) 122

Confidence of retention e ) o
Taxable capital gains ch Schedule 3) 127

E - Suppo'rt payments received _ Taxable amourt 128
nJ Oy m e nt ZI;S: ::zg:: (from all T4RSP slips) :gz

= “Businessincome __ Gross 162 Net 135

Eagerness to show to novices R T SES——,

Farming Income Gross 14
Fishing Income Gross . 143
g e e e .

D es I re to eX p I O re ‘Workers' compensation benefits (box 10 on the T5007 slip)

Social assistance payments
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Direct Manipulation
Interfaces

» Interfaces that provide:
Visibility. of: objects of interact
Rapid, reversible actions

Instead of typed commands,
graphic actions, such as
pointing to the item of interest
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Direct Manipulation
Interfaces

» Interfaces that provide:
Visibility. of: objects of interact
Rapid, reversible actions

Instead of typed commands,
graphic actions, such as
pointing to the item of interest

» Ex. Drag a file to a trash can
» What reasons is this better than
rm’?

» Other areas of direct
manipulation?

Games
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Direct Manipulation
Interfaces

» Interfaces that provide:
Visibility. of: objects of interact
Rapid, reversible actions

Instead of typed commands,
graphic actions, such as
pointing to the item of interest

» Ex. Drag a file to a trash can
» What reasons is this better than
rm’?
» Other areas of direct
manipulation?
Games

Scientific Viz
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Direct Manipulation
Interfaces

» Interfaces that provide:
Visibility. of: objects of interact
Rapid, reversible actions

Instead of typed commands,
graphic actions, such as
pointing to the item of interest

» Ex. Drag a file to a trash can

» \What reasons is this better than
rm’?
» Other areas of direct
manipulation?
Games
Scientific Viz

VR/AR (gestures, gloves,
tracked devices)
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Direct Manipulation
Interfaces

» Interfaces that provide:
Visibility. of: objects of interact
Rapid, reversible actions

Instead of typed commands,
graphic actions, such as
pointing to the item of interest

» Ex. Drag a file to a trash can

» \What reasons is this better than
rm’?
» Other areas of direct
manipulation?
Games
Scientific Viz

VR/AR (gestures, gloves,
tracked devices)

2D/3D what's the difference?




Direct Manipulation Examples

» Drive a car

» If you want to turn
left, what do you do?

> What type of feedback &

do you get? _—
» How does this help? i
» Think about turning N

left using a menu/text
interfaces

Sunday, October 12, 2008 4



Command-line vs. Display Eait
\WWord Processors

12 C:AWINNTASystem32\edlin.exe
End of input file

» (Case Stuay: Word ProCessOrsS: fi: i Linen
ines
Estart%ine}i[engiine;ﬁtoline[,timeslc
= Ql\~ \ ~ = 9 1 startlinell,.endline
= Early 80s, only saw 1 lin B
=1 ~ i [startlinell,.endline ]L
Lime [stantlinel,fendlinel,tolineM

g [startlinell.endline 1P
Quit {(throw away changes) Q

1+ T Repl. [startlinell,.endlinel[? JR[oldtext 1[CTRL+Z text]
- ch Iting was difficult cpioee S CaneTing 11, cndlone 117 hraxg o1 [CTRLEneutex

[toline 1T [drive: l[pathlfilename

0 [#lines1W
= No global perspective :
— 1 1 v ; éng¥g>HTTP—EQUIU="Content—Type“ CONTENT ="text/html; charset=iso—8859-1
- FJIJ r)‘JJ _) J / Ed]EOfD : </HEAD>

: <BODY hgcolor="H#CCCC9">

= 2D cursor control

. er r< J_)\ H:INTRO PAGE 1 LINE 9MCgL11ﬁ WE N U INSERT ON
ACS < <K > > >
,{ ‘)I ‘) by ClTlats -—Cursor Movement-- | -Delete- | -Miscellaneous- -0ther HMenus-
> | 3 ookl ToFt P vord Fioht [DEL Shm vl ~b TREERT ONVOFE ™ 13 Folo 2R Block
)ACAD Arc 1 . word le word rig chr elp oc
> J'\.':):Jif rcr)jr) J—OU rJCJa line up 7K line down |”T word rt|”L Find/Replce agal “0 Quick “P Print
W ——gcrollﬁn?—— I“V line IRELU?N En? paEE%EEﬁ “0 Onscreen
T A A A = ~ ine down ine up nsert a
- _rfJCfd:J:)dd pdrff)rﬁlsjf]c: S(’:reen'up R scr('een downl . . I’“U Stop a’comm?nd
= [Decreased frustration 1. Introducing HordStar
- 3 - . WordStar is highly flexible and very wvisible. Watch the
- Ifr]prf)\jed Erajfjjﬂg screens as you give commands, and information in various
parts of the screen will gu1de vou. You won’t see all the
| . | . o) i?formation all the time, but it will be there when you need
» What would be easier with it.
— A7, WHERE YOU ARE
command-line:

The seven HordStar menus are your greatest aids. They are
like signposts at the top of your screen, showing you where

yENDF TL

Sunday, October 12, 2008 5



Command-line vs. Display Editors vs.
Word Processors

» Early 90s: What You See Is What t.'f‘:‘a"?m S —————.
You Get (WYSIWYG) ‘ :

Word, Corel’'s WordPerfect, Lotus § Porscour e avEca ko
Word Pro : it gt ot e e

See a full page of text ; T ey e ey
Seen as it will appear. : . i :
Cursor action is visible (attention g ety A sl & e e f e el oy o

cooe Dudey -vh- von woud net sgndi ackly dffed membeey shaldy
: e uryuw-n; e, ormed that New Jer ooy has & compaling siecest i ehnmating the destractive
Ocu S) corsequnces of kicnmmaton Hm $00wty. e ll)ulupu!& awcommeSaacns e i Ages 10 sdte speech than
wrAcesEy Lo accomphid 24 pupoer, aed
Badey v 10sh Asenicen Guy, Lesban and Busessal Group of Beston, lee, 515 U 5 557, on U @round that Dee's
renststenert ddnct compel the Boy Scoute 10 expoess iy messge

Cursor motion is natural (arrow/  § i ‘
mouse vs. "Up 6" — reguires : e T o I T
converting) : L“:;?:.:::}:;:.;:z:',";:::: .
Llabeled icons make frequent

actions rapid (remind users of;
possible actions)

Immediate display of the results of
an action

Rapid Response and Display. (sense
of: power)

Reversible Actions (lowers anxiety)

Sunday, October 12, 2008 6



Technical Results from Empirical
Studies and Word Processors

» Integration of multimodal
iInformation — graphics,
sound, animation, data,
photos

» Desktop-publishing
software

» Presentation software

> Hypermedia environments
and the WWW

» Improved macro/templates
facilities

» Spell/grammar checkers &
thesauri

Hillsboro City Schools e
FM ¥ 2 7 Co
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Spatial Data Management

= " oF Roderl oG 9=) 3]
» Geographical data Radarlab /Gy, 8et] @] ol Ghua) Grua| Goun
visualization and e i B

Interaction

» Direct Manipulations
Notion of using a joystick to

navigate a map: o

Idea: Nicholas Negroponte =g

(MIT) T |
s Do | zom20 e N Lon SU72%  BeamMet 16171 N Vek ND O

App: Spatial Data Lo s e P it o i e

Management System (‘80)

Z00m-in on ocean map and
marker bouys

Sunday, October 12, 2008 9


http://www.weathertap.com/gis/graphics/zoomedimage_b.jpg
http://www.weathertap.com/gis/graphics/zoomedimage_b.jpg

Spatial Data Management

» Others:

= Xerox PARC Information
Visualizer

» Walkthrough

» File directories, org charts, |
2d info |

= ArcView — Current map
viewer pg. 221

» Success: Designer Is very |
Important!

* Icons, representations,
understanding user needs.

= Users typically enjoy the
direct manipulation

Sunday, October 12, 2008 10




What is the most successful app of
Direct Manipulation?

Sunday, October 12, 2008 11




What is the most successful app of
Direct Manipulation?

» Video Games
» PONG

= Low. learning curve

= Mass appeal (which many. |
current games don't have!) :

= Let’s list a whole bunch of
the most popular games

= What are some
commonalities?

» Direct Manipulations
= Let’s list them

Sunday, October 12, 2008 11
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Video Games

» Think about designing for different
platforms
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Video Games

» Think about designing for different
platforms

= Age
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Video Games

» Think about designing for different
platforms

= Age
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Video Games

» Think about designing for different
platforms

= Age
= (Gender
= Portability
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Video Games

» Think about designing for different
platforms

= Age

= (Gender

= Portability

= Resolution/Computing Power
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Video Games

» Think about designing for different
platforms

= Age

= (Gender

= Portability

= Resolution/Computing Power
= Genre

. /

Sunday, October 12, 2008
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Video Games

» Think about designing for different
platforms

= Age

= (Gender

= Portability

= Resolution/Computing Power
= Genre

= Multiplayer

. /
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|
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Video Games

» Think about designing for different
platforms

= Age

= (Gender

= Portability

= Resolution/Computing Power
= Genre

= Multiplayer

= Cultures
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Video Games

» Think about designing for different
platforms

= Age

= (Gender

= Portability

= Resolution/Computing Power
= Genre

= Multiplayer

= Cultures

» Different controllers
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Video Games

» Think about designing for different
platforms

= Age
= (Gender
= Portability
= Resolution/Computing Power
= Genre
= Multiplayer
= Cultures
» Different controllers

» The effect of having a score (public
display, compare wj/ friends,
competition, better than
encouragement)
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Video Games

» Think about designing for different
platforms

= Age

= (Gender

= Portability

= Resolution/Computing Power

o

= L Z /5‘. :
AR

= Genre : L=y
. o =6 f'-’c, "F"f’?"\

= Multiplayer & A, S Bt <

= Cultures [

» Different controllers

» The effect of having a score (public
display, compare wj/ friends,
competition, better than
encouragement)

» Direct manipulation for education
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Video Games

» Think about designing for different
platforms

= Age

= (Gender

= Portability

= Resolution/Computing Power

o

= L Z /5‘. :
AR

= Genre : L=y
. o =6 f'-’c, "F"f’?"\

= Multiplayer & A, S Bt <

= Cultures [

» Different controllers

» The effect of having a score (public
display, compare wj/ friends,
competition, better than
encouragement)

» Direct manipulation for education
= SimCity
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Video Games

» Think about designing for different
platforms

= Age

= (Gender

= Portability

= Resolution/Computing Power

o

= L Z /5‘. :
AR

= Genre : L=y
. o =6 f'-’c, "F"f’?"\

= Multiplayer & A, S Bt <

= Cultures [

» Different controllers

» The effect of having a score (public
display, compare wj/ friends,
competition, better than
encouragement)

» Direct manipulation for education

= SimCity
= The Sims

Sunday, October 12, 2008



Computer Aided-
Design

» Extensively uses Direct
Manipulation

AutoCAD

Structural engineer, landscaping,
automobiles, etc.

» Change design and evaluate

Vitva ¥

Lin S5PCE8 Lo=!

Y ‘
\
’ | . .
) \
- .
4 . - :
h Yor Nl
i v A d
} A.041003
y F

designs quickly N7 Nz - - 7 B —
» Computer Aided Manufacturing ViR S
(CAM) REIRRAYF Vo e AT T d mla.::n.u:
» Allows many. of the specification -
tools to be used for large R

designs (group review, etc.)
Few complex commands

» Analogy/familiar designs
important (dont change the
terminology, etc.)

v

Sunday, October 12,2008



Office Automation
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Office Automation

» Xerox Star (1981)

» Apple Lisa (1983) (precursor to
the Mac)

» Direct manipulation
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Office Automation

» Xerox Star (1981)

» Apple Lisa (1983) (precursor to
the Mac)

» Direct manipulation
= Drag file to printer
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Office Automation

» Xerox Star (1981)

» Apple Lisa (1983) (precursor to
the Mac)

» Direct manipulation
= Drag file to printer
= Pull-down menus
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Office Automation

» Xerox Star (1981)

» Apple Lisa (1983) (precursor to
the Mac)

» Direct manipulation
= Drag file to printer
= Pull-down menus
= Window manipulation
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Office Automation

» Xerox Star (1981)

» Apple Lisa (1983) (precursor to
the Mac)

» Direct manipulation

= Drag file to printer

= Pull-down menus

= Window manipulation
» Microsoft Windows
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Office Automation

» Xerox Star (1981)

» Apple Lisa (1983) (precursor to
the Mac)

» Direct manipulation

= Drag file to printer

= Pull-down menus

= Window manipulation
» Microsoft Windows

» Command-line vs. GUI
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Office Automation

» Xerox Star (1981)

» Apple Lisa (1983) (precursor to
the Mac)

» Direct manipulation

= Drag file to printer

= Pull-down menus

= Window manipulation
» Microsoft Windows

» Command-line vs. GUI

= Study result: task time (5.8
vs. 4.8 minutes), errors (2.0 vs.
RSHNETD)
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Office Automation

» Xerox Star (1981)

» Apple Lisa (1983) (precursor to
the Mac)

» Direct manipulation

= Drag file to printer

= Pull-down menus

= Window manipulation
» Microsoft Windows

» Command-line vs. GUI

= Study result: task time (5.8
vs. 4.8 minutes), errors (2.0 vs.
RSHNETD)

= Subjectively preferred
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Office Automation

» Xerox Star (1981)

» Apple Lisa (1983) (precursor to
the Mac)

» Direct manipulation

= Drag file to printer

= Pull-down menus

= Window manipulation
» Microsoft Windows

» Command-line vs. GUI

= Study result: task time (5.8
vs. 4.8 minutes), errors (2.0 vs.
RSHNETD)

= Subjectively preferred

" novice/ computer naive people
really benefit
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Office Automation

» Xerox Star (1981)

» Apple Lisa (1983) (precursor to
the Mac)

» Direct manipulation

= Drag file to printer

= Pull-down menus

= Window manipulation
» Microsoft Windows

» Command-line vs. GUI

= Study result: task time (5.8
vs. 4.8 minutes), errors (2.0 vs.
RSHNETD)

= Subjectively preferred

" novice/ computer naive people
really benefit

= Improved productivity, reduced
Sunday, October 12, 2008




Evolution of Direct .
Manipulation

» Jo create a good Direct
Manipulation interface

Model reality well
Visual interface if possible
Know your USErs

» Aesthetic Computing
» Personal Finance (Quicken)
» Home design

» Robot programming (guide
robots hand)

Sunday, October 12, 2008 15




Evolution of Direct
Manipulation

» Future:
VR/AR
Ubiquitous computing
Wearable computing
Tangible interfaces
» Goals:
Comprehensive
Rapid learning
Predictable actions
Appropriate feedback
» Results:
Retention
Learning
Lowered anxiety.

Users feel empowered and
satisfied

Sunday, October 12, 2008 16




Thoughts on Direct
Manipulation

» Principle of virtuality — users enjoy being able to
manipulate some version of reality (Nelson ‘80)

» Principle of transparency — UI disappears and

’a8”20)WS user to apply intellect to task (Rutokwsiki

> Loglcal thinking (which engineers are good at)
doesn’t always lead to good design (Heckel '91)

» Gulf of execution and gulf of evaluation
(Hutchins, Holland, and Don Norman ‘86)

» Related to psychology literature on problem-solving
and learning research
Ex. Use beads to teach math (better than abstract terms)

Why people like the abacus over calc, esp. for teaching

Sunday, October 12, 2008 17



http://images.google.com/imgres?imgurl=http://www.math.ntnu.no/~hanche/april/abacus.jpg&imgrefurl=http://www.math.ntnu.no/~hanche/april/abacus.html&h=391&w=478&sz=29&tbnid=Q3HW6kjrLeMJ:&tbnh=102&tbnw=125&start=7&prev=/images%253Fq%253Dabacus%2526hl%253Den%2526lr%253D%2526ie%253DUTF-8%2526sa%253DN
http://images.google.com/imgres?imgurl=http://www.math.ntnu.no/~hanche/april/abacus.jpg&imgrefurl=http://www.math.ntnu.no/~hanche/april/abacus.html&h=391&w=478&sz=29&tbnid=Q3HW6kjrLeMJ:&tbnh=102&tbnw=125&start=7&prev=/images%253Fq%253Dabacus%2526hl%253Den%2526lr%253D%2526ie%253DUTF-8%2526sa%253DN

Direct Manipulation problems

» Blind / Vision-Impaired - If
you develop for a visual
Interface, this group might be
left out. Newer technologies
help.

» Screenspace

T Hillsboro City Schools - Microsoft Internet Explorer provided by Dragon Internet 1@\@
Takes up plenty T -
: 0 . © . BN @ ® ‘ D 2 i
Possible ‘abuse’ 9.0 3 48 86 2.2 88
Ackdrens | @] hetp:ffwwwe. hilsboro K1 2.ch.usf
Multiple pages can slow: user Do - Gy G - M - ki Nt - okt T ~
d Own 338 W. Main Steont o

Bad design is amplified
» Detail can be lost (graphs vs.

[
.

[H,

tables)
> Learning curve — users must Adminisoation |
learn meaning of icons, etc. Teachers [

Different for novice vs.
experienced users

Sunday, October 12, 2008

bk Hillsboro City Schools




Direct Manipulation problems

» Wrong conclusions — graphs

» Slow for fast typists (moving
hand to mouse Is relatively
slow)

» Poor for some notations (e.g.
math)

» Choosing the right icons/
metaphors Is difficult

» Requires:
Fast turnaround time (100ms or
less)
Reversibility (undo)
Both can be hard to code

Difficult to do w/ HTML (better
w/ Java or Flash)

Sunday, October 12, 2008 19




- "% C:AWINNTASystem32\edlin.exe (3l x]
I re‘ End of input file
*7?

Edit line lineft
JAppend [#lines 1A
- - Copy [startlinel, [endlinel,tolinel,times1C
M a n I p' I I atl O n Delete [startline][,endLine1D
End (save file) E
Insert [linell
List [startlinell,endline 1L
IMove [startlinel, [endline].tolineM
Pﬁgi[e Cthrow auaw chances) 53ta1~tline][,endline]P
> Advantages ;}%eptia;:e ! e Estartiineﬁ,eng{ine}E?}g[oldtext][CTRL+Znewtext]
earch startline .end inell? Stext
*  Continuous visual representation of jransfer [toline M [drive: I[pathlfilenane
objects and actions of interest Sk T
. . . 9: CHEAD)
u Phy5|ca| act]ons |nstead Of syntax .y 3: <META HTTP-EQUIV="Content-Type" CONTENT="text/html; charset=iso-8859-1
= Rapid, incremental, and reversible §: CHODY ‘hgeolor="HCCCCI9">
actions whose results are visible e
immediately
» Systems with Direct Manipulation 00 —
usually have the following: P
*  Novices can learn basic functionality o
quickly

= Experts can work quickly to carry
out a wide range of; tasks

= Intermittent users can retain
concepts

= Error messages are rarely needed

= Immediate feedback if actions
furthered or hampered goals

= Less anxiety due to comprehension
and reversibility

= Gain confidence because users
Sunday, October 12, 2008




Object Action Interface approach to
Direct Manipulation

=

I A e ARG | Elas
. f g * 1'% xea  Roy Mol B

>
Ay )
—
m - N - — . -

xg? L e T b )

{55 ] v fow 2

t
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Object Action Interface approach to
Direct Manipulation

» EX: organizing digital photos,

Stock portfolios . I S
» What are the objects? | l o s S
» \What are the actions? Wm bt AEEEL

Sunday, October 12, 2008 21




Object Action Interface approach to
Direct Manipulation

» EX: organizing digital photos,

stock portfolios - I e
» \What are the objects? ' ' éﬁ =3 astamci =n
» What are the actions? =Hi vt |meRETE |

» What is the interface?

Sunday, October 12, 2008 21




Object Action Interface approach to
Direct Manipulation

» EX: organizing digital photos,

stock portfolios - U 2 YN e [
> What are the objects? ' () R aaasaE =
» What are the actions? _,. %m s AR =
» What is the interface?
» Objects and actions are X

displayed close together

Sunday, October 12, 2008 21




Object Action Interface approach to
Direct Manipulation

» EX: organizing digital photos,
stock portfolios - e S SR O S
» What are the objects? ' ; .{ﬁ s asam i =
> What are the actions? ERRT e
» What is the interface?
> Objects and actions are -
displayed close together 5 Yok miawmn Smam o
> Little need to break down into i MR maes ERELEH
complex syntax Siacie S G

Sunday, October 12, 2008 21




Object Action Interface approach to
Direct Manipulation

EX: organizing digital photos,
Stock portfolios - e A I T

What are the objects? ' ‘- l{ﬁ e
What are the actions? FASTTE T el
What is the interface?

Objects and actions are
displayed close together

Little need to break down into i MR maes ERELEH
complex syntax Siacie S G

» Result: Closeness of task
domain to the interface domain
reduces cognitive load and
stress (stimulus-response
compatibility in Human Factors
research)

\/

\ A0 Zam\ fillTN,/

v

Sunday, October 12, 2008 21




OAI and DM

» Actions are Icons are more
‘natural” (developed earlier) thar
language

» 7 to 11 yr old, can handle the
DM approach (physical actions
On an object)

= (Concepts of conservation and
Invariance ‘

> 11+ is for formal operations
(symbol manipulation)
= Math, programming, languages
= Children often link early math, =
etc. to objects

» Easier not only for kids but for
everyone (Yet another
example!)

Sunday, October 12, 2008 22




Visual Thinking and Icons

» Visual Languages and Visual
Thinking (Arnheim 72) e

DEEa SR 2@ - Q0 wn = T wm = Tmesheeioon = 10« B Z U|EERSERE O-A-"T

Data viz and symbol people
Reaches out to the right- _
brained (look at all the users) RN

Shunned by many a left-brained  §
» Read a paper by an a|gor|th m / . :ﬁ'f::?.l‘..'ff.'mﬁilmx?;:‘il"f.;":‘;.3:37'«‘.‘2".”3‘2;‘-‘5". -
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People think diff tl

Should' provide several if
possible

» Depend on expected user base

Paint program (icons) vs. word
processors (text menus)
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Icon Design Considerations

» Stand out from
background and each
other

» Limit the number
» 3D not necessarily good
» Familiarity (ex.)

» Selected icons should be
easily found

» Animations, shadows, etc.
help

» Dynamic icons (Size
changes, thumbnails, etc.)

» Interaction between icons
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Icon Design Considerations

» Components of icons:

Lexical — brightness, color,
blinking etc. Pt Lo o et oy

Syntatics — appearance and
movements (lines, shape)

Semantics — object represented
Pragmatics — legibility, utility
Dynamics — receptivity to
actions

» Adding multimodal or subtle
affects helps users detect
anomalies

Phone dialing

Hypothesis: Directories played a
song when opened
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Direct Manipulation Programming

» Instead of just affecting a
simulation/system with
DM, how about

programming with it?
» Alice, AVS, Car making
robots
» Other examples of
programming with DM?
Car radio presets
Movie camera tracks
Macros
> Systems observe the user

and can replicate actions
(chess)
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Direct Manipulation Programming

AVS Hetwork Editor: | AVS Module Library: Supported |

» PITUI — programming In the user , , —_—
interface S - i - -

n : & r | [T r

Sufficient generality. F| = ] |

Access to data structures and ‘;' él - % ;'
operators = e = -

Ease in programming and editing Eme ﬁ ﬂ s :{
Simplicity in execution and B - e
supplying arguments [ = ] = |

] l o oo |

Low)—risk (low errors, reversibility,
etc.

» Cognitive-dimensions framework
(Green and Petre '96) = 7
Analyzes design ISSues .
Viscosity — difficulty in making

changes . -
Progress evaluation — execute
partial programs AL

Consistency, hidden dependences,
visbility, etc.

» Doesn't try to guess user’s

I display pixmap.

L |
e
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3D Interfaces

\
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3D Interfaces

» We live in a 3D world

o 1 g r:_)- 41§ 10 € |
:')'\. o :J' . ﬂ_"_ — - - v-.(o-- .-
e e e e e s e
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3D Interfaces

» We live in a 3D world
» Natural interfaces are better
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3D Interfaces

» We live in a 3D world
» Natural interfaces are better

» Therefore 3D interfaces will be the
ultimate

Sunday, October 12,2008




3D Interfaces

» We live in a 3D world
Natural interfaces are better

» Therefore 3D interfaces will be the
ultimate

» What's wrong with the above? -ﬁgt{@;' A=
= Natural interfaces aren’t always So e A
better! o —
= Making the interface simple (thus
unnatural) often aids performance
» Constrains movement
» Limiting possible actions
= Depends on application and goal of:
the user interface
» Surgery simulation

» Military simulation (general vs.
soldier training)

» Architecture, education, product
design

\ 4
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3D Interfaces

» We live in a 3D world
Natural interfaces are better

\ 4

» Therefore 3D interfaces will be the
ultimate

» What's wrong with the above? -FQD— jus]
e o

r—I r-I r—i =

Lirs

= Natural interfaces aren’t always
better!

= Making the interface simple (thus
unnatural) often aids performance
» Constrains movement
» Limiting possible actions
= Depends on application and goal of:
the user interface
» Surgery simulation

» Military simulation (general vs.
soldier training)

» Architecture, education, product
design

» Video games
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3D Interfaces

» What we really want are
enhanced interfaces

» Give us powers we don't
normally have

FIYing, X-ray vision, d
teleportation, undo, etc. -
Vioor
.

» Be careful we don’t become
overzealous

Air traffic control 3D display. .

Library interfaces using a
books on shelves (what is it
?ood for? What is it poor

or?) }Q .
» Hurts performance
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» Social interfaces + 3D can
be very powerful

= MMORPG (EveQuest)
= ActivedWorlds
* The Sims Online

» EXperiences
= Art gallary
= 3D Desktops (Mac's latest)

= Office metaphors did not
take off (BOB, Task Gallary)

= 3D Webbrowsing. Sure you
can arrange 16 web pages
spatially, but why?

» Compromises to provide
3D interfaces might be
undermine usability

* Think RTS games

» Discussion: Is the interface
holding back 3D?

D Clemmiis
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WontagenTad >

Robcad
f Craifon/Claiten !

Schnittebens ;
| | Feste Hoehe
! Benutzerskalierung> i

3D Interfaces Sl

Kollisionstiefe >
Koordinatensystem >
Translation >

» Use occlusion, shadows, perspective rotssen 3
carefully A

= Improves use of spatial memory (Ark Gittar >
'98) =l 3

= Distracting and confusing
» Minimize navigation steps

» Keep text readable (good contrast,
30 degree tilt max)

» Simple user movement (why: lock to
a floor?) Descent vs Quake

é a.
A‘\ A P

42 A
1@t
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3D Interface Development

» Developments that show promise:
3D sound
Stereo display (Ware and Frank '96)
Haptic feedback (mouse)
» 3D can help by:
Provide overviews to see big picture
Rapid teleportation (context shifts)
Zooming (aid disabled)
Multiple coordinated views (3dsmax)
3D icons can represent abstract or recognizable concepts

» Homework: Find a UI to accomplish a 3D task. Describe the system,
explain DM is applied. (Max 2 paragraphs)
Include a list of objects you can interact with
How it provides a global perspective
Feedback mechanism
Interaction mechanism (what does the user do to interact)
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Teleoperation

» (Combines:
Direct Manipulation
Process Control

» Human operators control physical = 1 & | A
processes in complex environments o N /J -
> Exam’)le applications: Mars rover : T
control, flying airplanes (Predator), 1\~ ¢ TIE

manufacturing, medicine (surgery)

» Supervisory control (Sheridan '92)

Different levels of human control : - Ry ———=
(automation) S

» Direct Manipulation Issues

Adequate feedback (data quality,
latency (transmission and operation
delays), incomplete, interference)

Presence

Point and click or more natural
interaction vs. typing
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VR Interaction

» Trying to simulate reality or an experience
Training, Learning, Exploring
EXpensive
Dangerous
Logistically Difficult

» Best interaction?

Flight simulators (they can cost $100 mil, but that’s still
a good deal!)

Why?
» Why do video game flight sims not cut it? (only $40!)

» Okay, we have monitors that show 3D worlds,
what else do we possibly heed?
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