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représentation mentale de la hiérarchie

Espace écran

Moins d'items affichés simultanément




Menu: Large number of items




Menu:
Large number of items

Fish-eye menus
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Strategies

Dimension
First modality Item
e Menu

Menu System

Second modality 38 + C’ Expert mode




Strategies

Dimension

First modality

Undo
Redo

Cut
Copy #8C
Paste 8BV
Paste and Match Style X0 #®V
Delete

Clear All

Duplicate %D I

Select All ®A
Deselect All

Spelling Find Next

Find Previous

Use Selection for Find
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Special Characters...

ltem

Menu

Menu System

Second modality

Expert mode
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Expert Mode: Mapping

mEdit Insert Slide Forma

New 38N
New from Theme Chooser...
Open... 380
Open Recent |3
Close $BW |
Save 38S
Duplicate - 8S
Rename...

Move To...
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Export b

Reduce File Size

Record Slideshow
| Clear Recording...

Choose Theme...
Save Theme...

Print... 3P
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Optimus Keyboard



Métamorphe



Métamorphe



Primary & Variant



Save

Save All

Primary & Variant



Align Right

N

/ Align Bottom

Align Left

Align Top

Directional Commands



Dichotomous Commands




Why are hotkeys underused!?

Eot Mnsert Format JEETTVTY View  windew  Share  Help

Bring Forwarc T EE
Bring %o Front y
Send Dackward
Send to Sack

Send Objerts to Background
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Align Okjects
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Fip Hoszontally
Fip Vertically
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Gestural
Menu Techniques



otaples

hisC

Groqeries

Ao

Clothing

(a)

[Kurtenbach et al. 91]

Marking menus

(b)



Demo of Marking Menus
Versus Linear Menus

Autodesk Research

0000 e .




Demo of Marking Menus
Versus Linear Menus

Autodesk Research

0000 e .




Speed & Accuracy
Learning & Memorization

Satisfaction

Other?



Speed & Accuracy
Learning & Memorization

Satisfaction

Other?

Brainstorming (2 minutes)

Pros & Cons & Properties (why)



Speed & Accuracy

- Circular design (decrease the average distance)

- Scale independence (the size of the marks does not matter)

- Expert mode (direct access)
Learning & Memorization

- Spatial memory (orientation)

- Muscular memory (fluid transition)
- Semantic relationship (open / close) @
. . [[Auto ] O [ House |
Satisfaction

() (b)

- Gestural interaction
Software adequacy

- In place
- Eyes-free selection (do not require visual control)



Compound marks

House

| Clothing |

~ Fruit

Apoles

" o

¢ 3
|

‘. J
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 Beznanas
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Limitations of Hierarchical Marking



Limitations of Hierarchical Marking



Limitations of Hierarchical Marking
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Limitations of Hierarchical Marking

SN



Limitations of Hierarchical Marking

@ NE-E



Limitations of Hierarchical Marking

@/ NE-E -NE



Limitations of Hierarchical Marking

NE-E -NE



Limitations of Hierarchical Marking

NE-E -NE -E



Limitations of Hierarchical Marking

NE-E -NE -E



Limitations of Hierarchical Marking

NE-E -NE -E
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Simple marks (Menu depth)
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Simple marks

Clothing




Simple marks

Clothing




Simple marks

Clothing

7 House I Auto

+un ) ma.o“

| Bananas



Simple marks

Clothing

7 House 1 Auto ]

44 )
>
2
a
«

Oranges




Limitation of simple marks?

— forget that | have a mark already - error
— (they are “modal”)



Flower Menus (curved gestures)

Save

A ' @
File search
Print preview

Print 7 [§]

Page setup /

Quit

Save Html

Send to Properiies

‘N[







Folded Menu

. S
- Reload ‘ LIk cV;(‘ﬂu 4 !
| bty 13 Font...
A7 . Change Case... v

View Source ieMe . Aignment

Vo
M 13 Font...
g — Change Case... v
| Forward Forward MU Alignment
1.3 q 13 Font...
\ 521 ‘ Bullets and Numbering...
—\ View Source ain] Alignment
enu; Line Spacing...
Change Case...
Reload Replace Fonts...

Skide Design...
8. Shde Layout... N |

Background... W
103 Object...

b}

Fame or Shame!?

How to predict whether a novel
menu technique will be efficient?



Model of Menu Performance

Cockburn, A., Gutwin, C. and Greenberg, S. (2007)
A Predictive Model of Menu Performance.
ACM CHI'07. ACM Press, pages 627-636



Performance

>

Initial
performance

Ultimate performance (M)

lﬂ Ilnsert Slide Format Arrange View Play Window Share

Cut ®X

Copy 8C

Paste BV

Paste and Match Style X 0%V

Delete

Duplicate %D [‘

IHGS!

Select All BA iy
Deselect All ORA

Spelling

Find Previous L

Special Characters.

Jump to Selection %) 63p0;

EE R

Modality Switch

Ultimate performance (M2)

A 4

A

\ 4

Time

> <€



Performance

>

Initial
performance

Ultimate performance (M)

Insert Slide Format Arrange View Play Window Share

Cut ®X

Copy 8C

Paste BV

Paste and Match Style X 0%V
Delete

Duplicate %D E

HCS

Select All %A

Deselect All ORA

Spelling

Find Previous ©#GC
Special Characters.

Jump to Selection %)

\ 4

A

A 4

A

Time

> <€




Editp Inserl  Shde Format  Arrange  View  Play  Window  She




‘ Menu
Opened
Activate

menu

Insert  Shde kormal  Amange  View  Play  Window  She

Urdso
Redo

Cut

Cepy

Paste

Paste and Match Style T4 8V

Delete
Clear All

Duplicate

Select All
Deselect A

Find
Spelling

Spedal Characters...




Localization

v
Menu
‘ Opened
Activate
menu

Insert  Shde kormal  Amange  View  Play  Window  She

Urdso
Redo

Cut

Cepy
Paste
Peste a

Delete
Clear All

Duplicate

Select All
Deselect A

Find
Spelling

Spedal Characters...




Localization

v
Menu ltem
‘ Opened Selected
Activate Select
menu item

Insert  Shde kormal  Amange  View  Play  Window  She
Urdo 83z

Redo G 8z

Cut 23X
Cepy 8C
Paste mv
Peste and Matck Style T4 8V

Delete
Clear All

Duplicate

Select All
Deselect A

Find
Spelling

Spedal Characters...




Localization

v
Menu ltem Item
Opened Selected Activated

Activate Select Activate
menu item item

Insert  Shde kormal  Amange  View  Play  Window  She
Urdo sl

Redo G 8z

Cut 23X
Cepy 8C
Paste mv
Peste and Matck Style T4 8V

Delete
Clear Al

Duplicate

Select All
Deselect A

Spelling
Spedal Characters...




Activate submenu

Localization

N Menu Item Item
Opened Selected Activated

Activate Select Activate
menu item item

® Keynote File BE08 Insert  Shde  Formal  Amange Vi Play Window She
Urdo

F'_‘(‘,Cl

Cut

Cepy
Paste

Peste and Matck Style T4 8V

Delete
Chear All

Duplicate

Select All
Deselect A

- Find .. SF
Spelling Find Next ®»C
Find Previous =0
Use Selection for Find  SE

Jump to Selection =)

Spedal Characters...




Activate submenu

Localization

N Menu Item Item
Opened Selected Activated

Activate Select Activate
menu item item

Inserl  Shde Formal  Arrange  View  Play  Window  She

P ar
Urdo ol

Redo G 8z

Cut 28X
Cepy 8C
Paste mv
Peste and Matck Style T4 8V

Delete
Clear All

Duplicate

Select All
Deselect A

Find .
Spelling Find Next
Find Previo
Use Sclect

Jump to Seled

Spedal Characters...




Activate submenu

Localization
v Menu Item Item
Opened Selected Activated
Activate Select Activate
menu item item
® Keynote File BE08 Insert  Shde  Formal  Amange Vi Play Window She

P ar
Urdo ol

Redo G 8z

Cut - 4

Cepy 8C
Paste mv
Peste and Matck Style T4 8V

Delete
Chear All

Duplicate

Select All
Deselect A

Find .. SF
Spelling Find Ne ®»C
Find Pre’::hus a0
Use Selection for Find  SE

Jump to Selection =)

Spedal Characters...




Activate submenu

Localization
v Menu Item Item
Opened Selected Activated
Activate Select Activate Execute
menu item item command
® Keynote File BE08 Insert  Shde  Formal  Amange Vi Play Window She

P ar
Urdo ol

Redo G 8z

Cut - 4

Cepy 8C
Paste mv

Peste and Matck Style T4 8V

Delete
Clear All

Duplicate

Select All
Deselect A

Spelling
Spedal Characters...

S0
Use Sclection for Find SE

Jump to Selection =)




Activate submenu

Localization

v Menu ltem ltem
. Opened Selected Activated
Activate Select Activate
menu item item

Execute
command

Select hotkey




Activate submenu

Localization

if hierarchical item

Item Item
Selected Activated

Activate Select Activate
menu item item

Execute
command

Select hotkey

. Start state @ Accept state O State —) Transition



Activate submenu

Localization

if hierarchical item

Menh| ltem ltem I )©
o- ST Opened ) \ Selected Activated
Activate Select Activate Execute
menu item item command

Select hotkey

. Start state @ Accept state Q State m—=P  Transition



Goal:

View History Bookmarks
ado

38z
i Cut X
Select the command “Find Copy 98C
Paste 3BV
. Paste and Match Style X {3V
Novice Users Delete
. . -\ / Select All BA
1) Localization: Visual search .
2) Pointing task AutoFill Form - 8A
Find =
Spelling and Grammar >
Substitutions I
Transformations I
Speech =
Special Characters... T

A




Goal:

Select the command “Find”

Novice Users
1) Localization: Visual search

2) Pointing task @|
Find




Goal:

Select the command “Find”

Novice Users
1) Localization: Visual search

2) Pointing task
D! Fin*




Goal:

Select “Find”

Expert Users

1) Localization: Decision time
2) Pointing task

View History Bookmarks

Rec:ot

Uni 387
38z
Cut 38X
Copy 38 C
Paste BV
Paste and Match Style X {3V
Delete
Select All A
AutoFill Form - 8A
Find =
Spelling and Grammar >
Substitutions 8
Transformations I
Speech =
Special Characters... T
A




Goal:

Select “Find”

| Find

Expert Users

1) Localization: Decision time
2) Pointing task



Goal:

Select “Find”

@l Find
h

Expert Users

1) Localization: Decision time
2) Pointing task



localization

a) Visual search
b) Decision time

c) Pointing task

d) Learning

View History Bookmarks

Undo
Redo

Cut

Copy

Paste

Paste and Match Style
Delete

Select All

AutoFill Form

Find

Spelling and Grammar
Substitutions
Transformations
Speech

Special Characters...

38z
362
FEX
#C

EV
X{EV

=A
{3A

vvvweyywyy

T




Fitts’ Law (Pointing task)

View History Bookmarks

Undo Y4
Redo G3¥Z
Cut 38X
Copy 38 C
Paste BV

Paste and Match Style X { ¥V
Delete

Select All BA
AutoFill Form O 8A
Find >
Spelling and Grammar >
Substitutions =
Transformations I
Speech =
Special Characters... 8T




Fitts’ Law (Pointing task)

T =a+ b log,(1+ D/W)

View History Bookmarks

Undo Y4
Redo G3¥Z
Cut 38X
Copy 38 C
Paste BV

Paste and Match Style X { ¥V
Delete

Select All BA
AutoFill Form O 8A
Find =
Spelling and Grammar >
Substitutions =
Transformations =
Speech =
Special Characters... 8T




View History Bookmarks

Undo $7
Redo 37
Cut 38X
Copy 38 C
Paste BV

Paste and Match Style X {3V
Delete

Fitts’ Law (pointing task)

Select All BA
AutoFill Form O ¥A
T =a+ b log,(1+ D/W)
Find I
T = a+ b log,(1+ n*h /h) Spellipg gnd Grammar >
-T = a+ b log,(1+ n) Substitutions I
Transformations I
Speech I
Special Characters... T

n: the number of items
h: item height




Fitts’ Law (Pointing task)

T =a+ b log,(1+ D/W)

T =a+ blog,(1+ n*h /h)
-T = a+ b log,(1+ n)

n: the number of items
h: itﬁeight

View History Bookmarks

Undo 387
Redo {3872
Cut 38X
Copy 38 C
Paste 3BV
Paste and Match Style X {3V
Delete

Select All A
AutoFill Form O 8BA
Find =
Spelling and Grammar =
Substitutions =
Transformations =
Speech =
Special Characters... T J




m Views lHistory Bocokmarks

Localization: Novice <& [

Cut X
Copy #C
Paste #V
Paste and Matck Style QO HV
Delate

Se ect All A

AutoFill Form TGHA

Visual search QD B —

Spelling and Grammar
Substitutions
Transformations
Speech

vyvwvwyy

Special Characters... NHT



Views lHistory Bocokmarks

Localization: Novice <& [

Cut X
Copy #C
Paste #V
Paste and Matck Style QO HV
Delate

Se ect All A

AutoFill Form TGHA

Visual search QD m—

Spelling and Grammar =
Substitutions I

— *
T=a+b™n Transformaticns I
Speech -

Special Characters... NHT



Localization O

Novice: Visual search O

T=a+b*n

Expert: Decision Time
(Hyck-Hyman Law)

T =a+ blog,(1/p;)
P.: probability of the event

m Views lHistory Bookmarks

Undo 7
Rado Nz
Cut #X
Copy #C
Paste HV

Paste and Matck Style QO HV
Delate
Se ect All A

AutoFill Form TGHA

Spelling and Grammar 8
Substitutions I
Transformations =
Speech I
Special Characters... NHT



View History Bookmarks

- Undo 387

a) Visual search 0%
b) Decision time o =
Paste BV

c) Pointing task
d) Learning

Paste and Match Style X {3V
Delete

Select All BA
AutoFill Form O ¥A
Find =
Spelling and Grammar >
Substitutions I
Transformations I
Speech I
Special Characters... T
A
< >
Novice: e=0 Expert: e=|

(visual search) (decision time)



View History Bookmarks

- Undo 387

a) Visual search 0%
b) Decision time o =
Paste BV

c) Pointing task
d) Learning

Paste and Match Style X {3V
Delete
Select All BA

AutoFill Form O #A

Find

Spelling and Grammar
Substitutions
Transformations
Speech

vVvvwywyy

Special Characters... T

A

< >
Novice: e=0 Expert: e=|

(visual search) (decision time)
Tvs = ays + bys *n



a) Visual search
b) Decision time
c) Pointing task
d) Learning

<

View History Bookmarks

Novice: e=0
(visual search)

Tvs = avs + bys * n

Undo 387
Redo 38z
Cut 38X
Copy 38 C
Paste BV
Paste and Match Style X {3V
Delete

Select All A
AutoFill Form - 8A
Find =
Spelling and Grammar >
Substitutions 8
Transformations I
Speech =
Special Characters... T

A
>
Expert: e=|

(decision time)

T4 = aq + bg * loga(1/Pi)



a) Visual search
b) Decision time
c) Pointing task

d) Learning

TI=(l-e) ¥Tys + € * T4

<

View History Bookmarks

Novice: e=0
(visual search)

Tvs = avs + bys * n

Undo 387
Redo 38z
Cut 38X
Copy 38 C
Paste BV
Paste and Match Style X {3V
Delete

Select All A
AutoFill Form - 8A
Find =
Spelling and Grammar >
Substitutions 8
Transformations I
Speech =
Special Characters... T

A
>
Expert: e=|

(decision time)

T4 = aq + bg * loga(1/Pi)



Brainstorming (30s)

Limitations & Possible Improvements
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Quit
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Where is ?

Semantic

Label |
Label 2

Label 3

Save
Label 4
Label 6

Label 7
Label 8

Label 9




Where is ?

Semantic

Label |
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Label 3
Save

Save As
Label 6

Label 7
Label 8
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Not "direct enough"

Indirect interaction through manipulation of interface elements
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pCubee

lan Stavness, Billy Lam, Sidney Fels
Human Communication Technologies Lab
University of British Columbia 2010




pCubee

lan Stavness, Billy Lam, Sidney Fels
Human Communication Technologies Lab
University of British Columbia 2010




G U I PAINTED TU I TANGIBLE
BITS BITS

THE PHYSICAL WORLD

THE DIGITAL WORLD

Adapted from Ishii - © MIT Media Lab




Physical embodiment of digital information and computation




Architecture of Tangible Uls

e.g. building model
Input/
Output e.g. video projection
of digital shadow
cantrol

tangible
thsicﬂl renresentatlon

dlglml

repres entahon

digital information




SenseBoard (2001)




SenseBoard (2001)




1/0 Brush (2004)




1/0 Brush (2004)




Gestural interaction



A gesture is a motion of the body that contains information [Kurtenbach]




A gesture is a motion of the body that contains information [Kurtenbach]



















Shark 2004/Shapewriter 2007




Shark 2004/Shapewriter 2007




Why?

- Based on user’s existing drawing and handwriting skills
[Kurtenbach et al. 94]

- Physically chunk a command and its operands into a single action [Buxton et al.
86

- Implicit and fast mode switching

- A lot of works in HCI
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Speed & Accuracy

Learning & Memorization

Satisfaction

Other?

(&,

[[Auto ] @ [ House |

(b)



0 B

SYM 20 IORT [Ty

Text entry Command selection



Object selection



L%

Object selection



Selection+command in one gesture

= StitchApp




Selection+command in one gesture

= StitchApp




Challenges

Create a gesture set

Define a gesture-command mapping

Imagine that you are designer
You have a list of 24 commands and
You want to build a gestural interface

How do you proceed?



Create a gesture set

Symbolic gestures

self-mapping
triangle rectangle circle
5. -\/ /\ jﬁ
check ceret ig-zag arrow

v

loft scuare brazket  right square brackat

v X
Tz

left curly brace nght curly drace star sigail

13,

]



Create a gesture set

Abstract Gestures

» + Organization
» + Accuracy

» - Gesture shape suggests no meaning

Save
Saveas Y4 Save Himl

File search

Print preview New
Print i — Open
Page setup Close

BN

Send to Properties

auwa | O | Howsz |

Ial

| (S |

3



Define a mapping

User defined gestures

Capture “natural” mappings

Move_ g Mowe ,yump

<
~’“\\§>

<)| % - |
RNy

Selec1 Group, ard jefect Grosp, Us? Sefea Shgie, or Selec” Siagle,
or allizens 1 Te grosp.

<\ f\ Faridmg \aod Rorase: drag comer

Obgact impsen indax
( l\ l finger lxcation. A
————
\' \ Frgectouches '

come toratate ) \



Define a mapping

User defined gestures

Capture “natural” mappings

St Sinlk,: LSS

mvz;}ump

D

AN

<

P

l \

J&fuquu‘: teddany

QO
O

Setect M ar
oralltersnt

2 /"‘\ Pardng!
Obyact impstn indax
finger lxcation.

command number of | % choosing
gestures “winner”
accept 1 100%
minimize 3 9C.9%
previous 2 9C.9%
sclect single 3 9C.9%
help 3 3€.4%
next 2 8€.4%
vpen 5 8€.4%
move 3 21.3%
cut 2 77.3%
rotate Bl 68.2%
shrink 5 68.2%
delete 5 63.6%
pan 2 63.6%
unco 4 63.6%
sclect group 3 59.1%
menu h! 54.5%
paste 4 54.5%
reject 5 54.5%
enlarze 5 45.5%
zoom: in 5 45.0%
duplicate Bl 3€.4%
zoom ot £ 22. 7%




Define a mapping

Semantic relationships
Focus on the relation between

» the different gestures
y the different commands

Highlight:

» Similarity
» Opposition
y etc.

Save as

Previous




5

Other post-wimp interfaces

















































- Hiroshi Ishii — Tangible User Interfaces
- pCubee — University of British Columbia
- 1/0 Brush — Tangible Media Group

- Sense board — Tangible Media Group

- Shapewriter — Shumin Zhai
- Marking Menus — Bill Buxton and Gordon Kurtenbach

- Scriboli — Ken Hinckley
- Cyclostar — Télécom ParisTech

- User-defined gestures

- Foundational Issues in Touch-Surface Stroke Gesture Design
- Chris Harrison webpage

- Watchlt — Télécom ParisTech

- Pinstripe — Aachen University


http://tangible.media.mit.edu
http://hct.ece.ubc.ca/cubee/
http://tangible.media.mit.edu/project/io-brush/
http://tangible.media.mit.edu/project/senseboard/
http://www.shuminzhai.com/shapewriter_research.htm
http://www.billbuxton.com/MMUserLearn.html
http://www.patrickbaudisch.com/projects/scriboli/
http://perso.telecom-paristech.fr/~via/projects/cyclostar
http://faculty.washington.edu/wobbrock/pubs/chi-09.2.pdf
http://hal.inria.fr/docs/00/76/50/46/PDF/fnt-gestures-survey-final.pdf
http://www.chrisharrison.net/index.php/Research/Welcome
http://perso.telecom-paristech.fr/~via/projects/watchit
http://hci.rwth-aachen.de/pinstripe

