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Introduction

g0s : multitouch surfaces

(2004 : JazzMutant Lemuer )

2006 : Jeff Han FTIR

Affordable
—— wmultitouch screens
(tnput + output)

\2007 : LPhone
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Introduction

DA i

INDUSTRIAL PEVICES :

Just a few gestures are used

Most of them require a maximum of two fingers

what about research ?




Introduction

DA i

INDUSTRIAL DEVICES :

Fr'-of-':- r’-phle .Com

Most of them require a maximum of twe one 2 fingers

what about research ?



Related Work : Gestures

Multi-finger direct manipulation

Figure 3.5: The hand cursor lets the user move the puzzle pieces as though sliding
objects on a physical table.

= just a few propositions...

Moscovich et al., gl 2006



Related Work : Gestures

«Natural tnteractlons

Wilson et al., UIST 2008
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Related Work : Gestures

@ Advantages ?

= Take advantage of avatlable knowledge

m «Could» be easter for novices

Prawbacks ?

] @

still implicit vocabula ry (not evergthiwg Ls taken Lnto account)

!

Limited : Lack of expressiveness (richness, gramwmar?) for experts

(muste, stgn language, ...)



Related Work : Gestures

Don Norman (2010) Living with compLethg :

« We seek rich, satisfying lives, and richiness goes along with
complexity »

= A solution for Norman : goods designs
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Related Work : Gestures

Back to the past




Related Work : Gestures

Engelbart (1962) M,salo'LLL’cg Pllemama

High-Performance vs Ease-of-Use

= « The high-performance knowledge workers of the futwre are
expected to be very skillful »
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Related Work : Gestures

Back to the past




Related Work : Gestures
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Related Work :

Absract/Lconie gestures vocabularies

Ewngelbart’s keyset (196&2)

Gestures

A— T

Stenotype (225 words/ min)

ST IR T
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Related Work : Gestures

Absract/iconic gestures vocabulartes

Search B b c d e
~—=l Next

Enter
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Flingerworks , 2002

Figure 2. Vocabulary of gestures demonstrating the subtleties that
can be recognized. The starting positions of the fingers are shown
in red, the blue trails shows the path during the gesture.

m) Expressiveness, possibilities Damaraju et al., Tabletop (TS 2008
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m but...vocabularies are often arbi’cmrilﬁ defined

= Hard to learn (not revealing)
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Related Work : Gestures

Absract/iconic gestures vocabulartes
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Figure 2. Vocabulary of gestures demonstrating the subtleties that
can be recognized. The starting positions of the fingers are shown
in red, the blue trails shows the path during the gesture.

m) Expressiveness, possibilities Damaraju et al., Tabletop (TS 2008
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= but..|vVocabularies arve often arbitrarily defined ‘

= Hard to learn (not revealing)
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Position : Multi-finger postures

Multi-finger postures

contact
area
A )
“Whole | Whole-hand | Whole-hand
Hand” postures i  gestures
................. A
|
1 2 ' . .
Fingers Multi-finger | Multi-finger
postures . gestures
[
>
Static Dynamic contact

motion
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Contribution | : Design Guidelines

Design quidelines from motor studies

m Maximise freedom and avatlable combinations

= Minimise discomfort

we start from the «natural» hano posture
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Contribution | : Design Guidelines

Design quidelines from motor studies

Lee et al., 1995, Model-based analysis of hand posture

(Lwterolepewala wee of ﬁwgers, angular constraints)
m 1: Exclude chord gestures that require Lifting etther the middle or

ring finger from the table, without also Lifting at least one of their
neltghbors.



Contribution | : Design Guidelines

Design quidelines from motor studies

Hager-Ross et al., 2000, uantifying the independence of human finger
movements

(move without accompany Lng movement, not to follow other fingers’
movements)

m 2: Create additional chord gestures by moving the most
independent fingers, L.e. the thumb, index finger and piwhg,
away from their natural position.
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EBentribution T

Design Guidelines

Independance of Thumb (T)
and Index fingers

Test Vocabulary




Contribution | : Design Guidelines

Cowntrolled cxperimewt 1 (With 12 stimulated experts) :

Tactile tool palette vs. multi-finger posture

e T . S o e — - -
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Contribution | : Design Guidelines

Cowntrolled experimewt 1 (with 12 stmulated experts) :

B
L \

Tactile tool palette vs. multi-finger postures

m Swaller oompLe’ciow timee
= Participants are confident in thelr performance

m but...Much wmore ervors
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Contribution | : Design Guidelines

m Even Lf the users kinow what gesture to perform, they must learwn,
how to perform it

m Systewms for learning or guidance ?

== = S s e o o o e e s e
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Related Work : Learning

Available systems for guidances

Out-of-context (Touchghost, Apple...)

Contextual static cheat sheet (Shadowaguides, ...) / vocabulary

widgets (BaLLLg et al., Ww et al., ...) / Commands

BaiLLg et al., (HM 2008

ocooo  Trackpad
| «|» || Tout afficher Q

Vitesse de double-clic

lllllll
Taper pour cliquer

| Glissement verrouillé

uuuuuuuu
Faire défiler

ooooooooooo

Apple Tmclepaal
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Position : Dynamic, contextual, in-situ

pynamtic / contextual / tn-situ gutding technigues (vocabulary)

feedback + feedforwarol
wo additional room weeded

fluid novice/ expert tra nsttlon

k
Fig. 3: OctoPocus displays three gestures and commands.
’
Ku.rtewba Gl’l S Tracing copy causes paste to disappear and cut to get thinner.

Marking menus




Contribution 2 : Dynamic Guide

OD@

—> step—bg—step an

Arpege : f’%
& f & | 0
(4)
b)

= Yna mLC
m Lnteractlve

= from little finger to thumb (occluston)



Contribution 2 : Dynamic Guide

Arpege gulole




Contribution 2 : Dynamic Guide

Arpege guide

Invoking the PARIS command

with help of Arpege
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Contribution 2 :

Arpege Spectal Cases

In case of error,

the user can lift any finger to return to an earlier state

T

Ervor -> Unodo

Dynamic Guide

_Joint Paths

[ Quit J
O
2)

— | —

Disjolnt Paths +
Now-tnvolved finger
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Contribution 2 : Dynamic Guide

Controlled experiment 2 (with 12 participants) :

Cheat-Sheet vs. Arpege

Boston p%

NewYork ﬂ




Contribution 2 : Dynamic Guide

Controlled experiment 2 (with 12 participants) :

Cheat-Sheet vs. Arpege

= Ecual for completion time / Use of help / Learning

m = times less errors with Arpege
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Current work : Multi-Finger Widgets

categorisation

= inspired by existing widgets

= reified usual gestures

= otor stuwdiles

...................

(a) 6%) | cm &) | (c) ‘EE
(@)
=
\ X \\ \»i

Maltk et al.

(b)
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Current work : Multi-Finger Widgets

Multi-finger widgets
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Conclusion

Multi-finger gestures

- POLH morphic learning (commands ? gestures ? mappiwgs ?)
= We need a categorisation of learning technigues
static / interactive / relfied guides

gestures categorisation (existing and possible)
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