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Stuart Card - keynote @ CHI 12

“how to ground the field, accelerate its progress, and make
it cumulative by fashioning theories and incorporating
them into practice”

Ly Technology develops by combinatoric evolution and we need to
understand how HCI| works with technology, to focus on
technological and theoretical progress all together in order to
successfully take on the new “golden age” that HCl is entering now.



designing interaction techniques engineering interactive systems
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interaction design challenges technology

-when interaction design is driven by technology DESlGN

L —
< ) )
» N
o
/J
¥ 1
2 o

i

OF INTERACTION

TECHNIQUES

=

-when interaction design is constrained by technology

" T —

b/



.designing with limitations
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when interactinn de<ian ic driven hv technonlnav

o TO rus D es ktO p with O. Chapuis & P. Dragicevic

. ... .designing with limitation
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.designing for features
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[BiPad - CHI’12]
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BiPad with |. Wagner & W. E. Mackay

.desighing for features
Ly handheld devices

multitouch capabilities
objective : bimanual interaction in mobility

designing for fe: solution : design space and multiple designs

Dominant arm Non-dominant arm

One-hand Forearm
Support

One-hahd Palm
Support

[BiPad - CHI’12]
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.designing with limitations
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-designing for features
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SpiralList & SnailList with E_ Lecolinet

objective : manipulating large lists on mobile devices
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-openness and interoperability issues
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[Gliimpse - UIST’11]
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| Gliimpse with P. Dragicevic & F. Chevalier

objective : improve markup langage editing
solution : in-place & on-demand animations
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® .openness and interoperability issues
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G I iim pse with P. Dragicevic & F. Chevalier

Gliimpse:

What you gliimpse is what you get

Pierre Dragicevic
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Stéphane Huot
LRI - Université Paris-Sud & CNRS, INRIA

E-mail:

. Fanny Chevalier
[Gliimpse - UIST’11]
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when interaction. desian is constrained hv technolonav
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.integration of new designs
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Rhythmic Interaction

with E. Ghomi, G. Faure,
O. Chapuis & M. Beaudouin-Lafon

objective : explore rhythmic patterns as an input method

solution : design, feasibility & technology

.integration of new designs
Ly standard input devices

universal recognizer
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-replication and new desigh opportunities

[BiPad - CHI’12]
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BI Pad (again) with |. Wagner & W. E. Mackay

objective : bimanual interaction in mobility
solution : design space, design & toolkit

.replication and new desigh opportunities
L “real-world” applications

toolkit
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engineering unleashes interaction design

-when technology defines possible designs
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.building blocks and combination
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FlowStates
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with C.Appert, P. Dragicevic & M. Beaudouin-Lafon

objective : prototyping advanced interaction
solution : state-transition (SwingStates)

& data-flow (ICon)
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new IConStateMachine(” 7, canvas) { STATE MACHINE

State idle = new State() { "100m'

Transition zoom = new Event) { ..

}i

new IConStateMachine(” ", canvas) { STATE MACHINE
State idle = new State() { 'PAN'
Transition pan = new Event(Pan.class) { ... };
Yi

ublic class Zoom extends IConEvent { Fuent
protected double dZ; “o0m'
public void setSlotDZz(double dz) { dZ = dz;
public double getSlotDZ() { return dZ; }
public boolean occurs() { return dZ > 0; }

public Pan extends IConEvent { EuenT

private double dX;

private double dy;

public double getSlotDeltaX() { return dX; }

public double getSlotDelta¥() { return dY; }

public void setSlotDeltaX(double dx) { dX = dx; }

public void setSlotDelta¥(double dy) { dY = dy; }
200

Zoom
az II]EUIGE'
700M
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Pan
DeltaX Device
DeltaY PN’

.building blocks and combination
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FlowStates
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new IConStateMachine(”zéom", canvas) { STATE MACHINE
State idle = new State() { ‘T0om’
Transition zoom = new Event(Zoom.class) { ... };
}i -
}
new IConStateMachine(”pan”, canvas) { STATE MACHINE
State idle = new State() { PN’
Transition pan = new Event(Pan.class) { ... };
}i
}
fbublic class Zoom extends IConEvent { \ Fuent
protected double dZ; -
public void setSlotDZ(double dz) { dZ = dz; }
public double getSlotDzZ() { return dZ; }
public boolean occurs() { return dz > 0; }
J
public Pan extends IConEvent { EVENT
private double dX; "IN’
private double dY;
public double getSlotDeltaX() { return dX; }
public double getSlotDelta¥() { return dyY; }
public void setSlotDeltaX(double dx) { dX = dx; }
public void setSlotDelta¥Y(double dy) { dY = dy; }
}
Device
‘100m’
Device

with C.Appert, P. Dragicevic & M. Beaudouin-Lafon
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l B o CkS with E. Pietriga, R. Primet & M. Nancel

objective : rich graphics & advanced interaction in

multi-surface environments
solution ¢ separation of concerns
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.interoperability and extension
Ly separate graphics and interaction

several levels of combination
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~ Reload all plugins
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WILD Tools
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Name: pointed screen

Version: 0.2

Dependencies: WILD Tools-0.1

Author: Stuf

Website: htroflinsitudo o Projecta SWILD
Summary. compute which screen is pointed.

ASInz

flowstates test plagin

Zinky.local > WILD Input Server started on 2012/09/0
Zinky.local > Initializing ICon...

Zinky.local > ICon initialized on 2012/09/09 09:38:0
Zinky.local > Initializing UL...
Zinky.local > *** IConEnvironment Warning : cannot ac
Zinky.local > WILD Input Server ready!
Zinky.local >

This plugin adds an ICon device that computes which screen is pointed by a spatial device in a multi-screens configuration.

It takes a 3D vector in input and send the name of the selected screen, the host name and local ccordinates of the pointer as output,
The “spatial configuration™ of the screens is read from configuration files (see the options panel of the plugin and the example file),
A visual feedback will also be added in future versions,

Description:
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. Reload this plugin
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-opening closed systems

T — Mouse2 pan

[Metisse - Chapuis and Roussel, UIST’05] [FlowStates - IHM’09]
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-when technology defines possible designs
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example of adjacent possible: the Wiimote
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example of adjacent possible: the Wiimote

Top
power’ o ‘up’ switch
switch = N
'right’ switch
'left' switch
"down’ switch- 'A' switch
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< +' switch
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‘B’ switch
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J. Brindza & J. Szweda, netscale.cse.nd.edu

Ly 43



Low-cost Multi-Point Interactive
Whiteboard using the Wiimote

Johnny Chung Lee
Human-Computer Interaction Institute
Camegie Mellon University




.Engelbart, augmenting human

intellect (60s) .Kay, a personal computer for

monday afternoon 1A%

LE T Tud °
children of all ages (70s)
december 9 B CANS 1
e CLREA!
3:45 p.m./arena 3D COLD (orxis
Chairman: SR
DR. D. C. ENGELBART ¢k - FROXEW LO0rLs
Stanford Research Institute 2 RiIGCELLAN
- Menlo Park, California EMOF S TORI
a research center HARDWAR
for augmenting human ;:‘ BEVEAD
intellect {1l

This session is entirely devoted to a presentation by Dr.
Engelbart on a computer-based, interactive, muiticonsole
display system which is being developed at Stanford Re-
search Institute under the sponsorship of ARPA, NASA and
RADC. The system is being used as an experimental lab-
oratory for investigating principles by which interactive
computer aids can augment intellectual capability. The
techniques which are being described will, themselves,
be used to augment the presentation.

The session will use an on-line, closed circuit television
hook-up to the SRI computing system in Menlo Park. "
Following the presentation remote terminals to the system, ' 1/, . *I wish to God these calculations were
in operation, may be viewed during the remainder of the ) executed by steam'"

conference in a special room set aside for that purpose. Charles Babbage (age 19%)

ca, 1803

The Dynabook

*The Analytical Engine weaves
algebraic patterns, just as the
Jacquard lLoom weaves patterns in
silk." .

~Ada Augusta

Countess of Lovelace

-Weiser, integrating computers s

seamlessly into the worid (late 80s)






\
%,

v ’.O

Dynabook
N s ’
Xel'OX1&thO /
(the interim Dynat(>o7o§<; . w.l M P ’ ,
®y
SmaHlTalk /

MVCe

(79)



ideas and the adjacent possible

Evaluation
Revision

Integration

Evaluation
Prototyping

Extension

Integration
Evaluation
Prototyping

ENGINEERING
OF INTERACTIVE
TEM

[ TorusDesktop] [BiPad]

Evaluation
Revision
Extension

[Dynabook, Kay]
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ideas and the adjacent possible

Evaluation
Revision

Integration

Evaluation
Prototyping

Extension

Integration
Evaluation
Prototyping

ENGINEERING
OF INTERACTIVE
TEM

[ TorusDesktop] [BiPad]

Evaluation
Revision
Extension

[Dynabook, Kay]
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the adjacent possible of a toolkit
.toolkit

provide

extension

~

combination

~~

enable
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provide = atomic parts

-widgets

TexiField | [TextArea

.strokes interpreters
L et 5T gestures recognizers
SATIN ravs ==t =

[Hong & Landay - UIST’00] B %fn = oSt ro kes

.gestures

@ .state machines

FlowStates - - .data-flow devices

.abstract events
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enable = extension, combination, reuse and interoperability

.i n h e I’itan ce ’ Ich bin das JMenultem | — [E{ Ich bin das JCheckBoxMenultem

A NI S NS R et PO (A |

extension
.creation @? — B(ge'& '

Teolbarbutien  TosbarChec Sox
FanelCaptien

.Structural = =
combination

Jdogical

extensions
reuse

.combinations

.internal
interoperability

external
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perspectives: tools for designeering interaction

.system and programmmg languages

System utilities
Kernel ("xnu’)
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.system and programming languages

File

Edit Run Compile Options Debu: Break/uwatch

AP
oo oo QI
Appicanen serrices.

Carbon Core services
Coro' J{_coe ounivson Y coresrvees Y roncs i}

Core OS ("Darwin")

System utilities

Kernel ("xnu’) s Turbo Pascal®
else
sessage * loved Turbo Pascal’;
write ( )
writeln
end.

| Fi-Help FS-Zoom Fé-Switch F7-Trace F3-Step F9-Make Fl@-Menu
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system & programming languages
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Jdow-=-level language/libraries
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system & programming languages

system and pro;

AP
BSD Classic Java

Application services

(auarie ) openci Y prinicers )]

e Core services
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system & programming languages
.system and pro;

J
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Carbon NG $0/Vicos
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[Metisse - Chapuis & Roussel, UIST’05]
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.system and pro;
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system & programming languages
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system & programming languages
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system & programming languages
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Application services
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Core services S
Cﬂrbon testl:area({square,10}).
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Core OS ("Darwin") {c,(--32)*5/9}

end.
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perspectives: tools for designeering interaction

.system and programming languages

progras KenLovesTurboPascal;

String;
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sketching interaction, not interfaces

.creative protot)

[Appie XCodd .- - ]

[Denim - Lin et al, CHI’00]

.rapid and iterative design
Ly structural and logical combinations

unifying the levels of prototyping

576(



perspectives: tonnls for decianeerina interactinn
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perspectives: tools for designeering interaction

.adaptability for end-users
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adaptability for end-users

.adaptability for

.interaction as a first-class object
@ | L interaction manipulation

iInteraction transformation
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adaptability for end-users

.adaptability for
= A .interaction as a first-class object
Ly interaction manipulation

iInteraction transformation
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adaptability for end-users
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to be continued...

The Adjacent Possible

Ubiquitous
'Computing

LCD Apple’s

' Videoplace
Multltouch

MT=a+b.log2(D/W+1) =
Fitts’ Law in HCI §

The Mount Improbable

Wpad

I I I
2010 2000 1990 1980 1970 1960
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