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Multi-touch Surfaces

e [echnologies
* \Workplaces

e (Gaze + Touch
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Why Multi-touch Surfaces”

e Single-touch is already very intuitive

e Jouch at locus of attention (direct touch)

 No additional device Iis necessary

e Richer and more natural interactions

* Multiple fingers of one hand and two-handed interaction

* [urther step towards Ubiquitous
Computing

e Enables multi-user interaction

» Tabletops already convenient working environment
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Problems with Touch Input

—ast but in Inaccurate

1.6

* Fat finger problem

actual target \\... 7 x—-

[Holz and Baudisch CHI "11]
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Problems with Touch Input

* Ergonomic Issues * Lack of haptic feedback

Next Week!
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lechnologies

e Resistive

* Vision-based
+ Frustrated Total Internal Reflection (FTIR)

o Diffuse lllumination (DI)

e Pixel Sense

e (Capacitive

7/ Simon Voelker: Multi-Touch Surfaces



Resistive Touch Screens

e FHexible hard-coated outer membrane

/ » Conductive coating

= . z v ~ ¢ |nsulating spacer dots

* (Conductive coating

e (5lass substrate
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Resistive Touch Screens
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Vision-based Touch Screens

Tabletop

_ g

Projector IR Camera
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Frustrated Total Internal Reflection (FTIR)

Foamed Silicone

Acrylic

] 5 o

T~ ) 1

Projector IR Camera
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Diffuse lllumination (DI)

Tabletop

J¢ po .

Projector IR Camera
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Example of DI: Microsoft Surface 1
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Diffused Surface lllumination
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Reduced Form Factor
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Capacitive touch

FINGER ')

| RWTHAACHEN
' UNIVERSITY
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Receiving Electrodes

Transmitting Electrodes

RWTH
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Receiving Electrodes

Transmitting Electrodes

RWTH
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RWTH
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IN-class Exercise: Predicting Future

Will multi-touch Interaction
replace the desktop
metaphor”?

RWTH
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Multi-touch Workspaces

The DigitalDesk (CHI ’91)
Living with a Tabletop (TABLETOP ’07) Experiences (CHI ‘12)

RWTH
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Multi-touch Workspaces
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Vertical vs. Horizontal Surfaces

¢ \/ertical e Horizontal
+ Good for reading task 4+ Annotation task

+ Good for overviews + Placing everyday object

— QGorilla arm effect — Neck pain

RWTH
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Combining Horizontal and Vertical

u o ViCat (Chen, Tabletop ‘006)

Tilted Tabletop (Miller-Tomfelde, "08)
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Curved Surfaces

Sun Starfire (Tognazzini, CHI '94) | | BendDesk (Weiss , TS ’10)

Curve (Wimmer, NordiCHI ’10) RW\TH
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BendDesk System Overview

vertical

curve

horizontal

- | R\NTHAACHEN
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INnteraction on Curved Surface

|RWI1'I
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INnteraction on Curved Surface

e Curve influences dragging
performance

 Body mechanics matter

e (Continuous gestures work, but haptic
parrier

e Different cognitive mappings between
2D vs. 3D space

- Vision-based touch screen!

RWTH
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INdirect louch

Visual
Output

louch Input

RWTH
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Two-State Touch Model

land on

Qut-of-
= d
Ift off

[Buxton, INTERACT "90]

. &

RWTH
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Three-State Touch Model

land on Grab
Out-of-
F d
@.
Drop
Track Drag

Ift off [Buxton, INTERACT '90]
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Direct vs. Indirect louch

Direct Touch

/0

Indirect Touch

/

Simon Voelker: Multi-Touch Surfaces

/O ‘
<7
w Out-of- p
.range - .range w
w _ - w _ - = _
w
"

/

'




Multiple State Machines

Input Output

RWTH
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Multiple State Machines

Input Output
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58

What Is the best state-switching methoa

for indirect multitouch system!?

RWTH
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State Switching Methods

Lift-and- Tap Hold
G ~ - G G
Pressure Quasimode Pressure Switch

<a
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Study 1: Single Finger

RWTH



Study 2: Two Fingers

RWTH
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Study 3: Two Hands

RWTH
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INdirect louch: Errors
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Combining Direct and Indirect Touch

RWTH
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Possible Solution: Eye-Tracking

Languages: BX "W 0 | = Shepping trolloy

Catalogue Advice and information ¢ Heuga?  Product search

Home

back | help

Quick links

Howdo 1 .7

Please select ')

® [he user's gaze:

Y
/ P office

cts online > Kitchen
utility room

= cap Think combinations...
. free? Just fill in your
creative flooning scltions.  details.

Combine
SmartSteps
Combine our new solid
floor tées with Meuga
carpet tiles

+ Extremely fast

Get inspired...
Se amazed by cur latest images of Heuga modular flooring

Get creative Find a store Wow! look at these creations

See how you can mix and  Want to see and feel our Here we share some of the designs created by Heuga
match Heuga cesigns to products? Jusk fill in your customers. If you have a Heuga floce you'd like to
create your own floce. pesteode. share, wa'd love to see &/

—
tanguages: BR (nglizh ™8 Gorman ams Dutch BB frorch

Mome | Abeuts

Suzinesz zclutions | Imprezsum | Centact us | Our po! Sitemap | Melp

.2

e Cepyright 035, Hauga Heme Flacring BV, a divizlon of Intarfaze. All rights rozerved.

— EkEyes are constantly moving

— Easy to distract
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Combining Direct and Indirect Touch

Indirect Touch Surface Selection (ITSS)

<& .

RWTH
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Combining Direct and Indirect Touch

Indirect Touch Object Selection (ITOS)

RWTH
53 Simon Voelker: Multi-Touch Surfaces



ombining Direct and Indirect louch

ITOS
2.4+ ObjectSize
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Multiple Screens
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Touch + Gaze

Combining Gaze with Manual Interaction to Extend Physical Reach (PETMEI'11)

Eye Drag & Drop
fa) Set Gaze \ (1) a) Set Gaze @ B3)

<]

b) Touch Hold; : b) Touch Release: b) Object Moved :

Eye Cut & Paste
a) Set Gaze @ a) Set Gaze @ ‘ @

b) Touch TapQ

b) Touch Tap: :‘ Object Moved; z

RWTH
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Touch + Gaze

Gaze-touch: Combining Gaze with Multi-touch for Interaction on the Same Surface (UIST 2014)

» Concept: \ o/ e P Ve
A ~ / iyl ~ / :
* gaze selects, touch manipulates “_ /'“-/f? Y 4 / N ﬁ\;
* Addresses Problems:
e [at finger problem r o.\ a ¢.\ - @i,\
\‘_,‘ \_ | \_ g
| 5 O O
e SOME ergonomic problems Yy, T ) L
- 4 ,2~\ N M |
S~ /S f ‘

RWTH
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We combine gaze with multi-touch for...
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Touch + Gaze

Gaze-touch: Combining Gaze with Multi-touch for Interaction on the Same Surface (UIST 2014)

' Select point | Multi-touch  Touch motion Precision / control-display gain = Finger interference = Selecting two close points  Multiple remote selection
5@ Q © %ﬁ @ N O Q, @™ O
\ \ Ny . "
i ( | '6 73 0 F N ; '
5- \ | , y, / \ N “ / \ 4 "
| | ® @ () Step 1

e | |
f) A\ p | -‘,A'

\ ' 1} ) :
.// \ { w ™

Gaze-touch

— 9111

R 9 10101

“2, J0100
‘a%‘sklnor;('
A, 41101
S 011
P
M’C

91000

(0000

1010

20110

0011

Simon Voelker: Multi-Touch Surfaces



The user's gaze is indicated by a grey circle.

A

\




Draw directly, configure pen indirectly



Trace line directly and indirectly



Summary

* Multi-Touch is very intuitive

e pimanual interaction

e Problems:

o fat finger (solutions: indirect touch; gaze + touch)
e naccurate (solution: indirect touch)
e ergonomic issues (solutions: indirect touch + gaze)

 |imited haptic feedback (solution: tangibles <= next week)
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