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What is the role of
the human in the future?
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What kind of ‘partnership’ ?

Take a taxi
Driver in control




What kind of ‘partnership’ ?

Take a taxi
Driver in control

Drive a motorcycle

User in control




What kind of ‘partnership’ ?

Take a taxi
Driver in control

Drive a motorcycle
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Who needs a
self-driving Ferrari ?




Relationships with computers

»

Computer as tool ’ \ Human-

Computer
Interaction

Empower users




Relationships with computers
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Computer as tool ’ Human-
Computer
Empower users ' Interaction
Computer as servant Ui
Delegate tasks 1”9 Artificial
| Intelligence



Relationships with computers

Computer as tool Human-
Computer

Empower users Interaction
Computer as servant Y

Delegate tasks 1”9 Artificial

j Intelligence

Computer as medium

Communicate Mediated

Communication




Competing perspectives

Machine learning perspective:
Human-in-the-loop
Human is input to the algorithm
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Competing perspectives

Machine learning perspective:
Human-in-the-loop
Human is input to the algorithm

Human-Computer Interaction perspective:

Computer-in-the-loop
Algorithm is input to inform the user



Human-Computer Partnerships

Instead of only creating models of users
to inform the system

Shouldn’t we create models of the system
that inform the user?



Human-Computer Partnerships

Combine:

computer as a tool

to augment human capabilities
and

computer as a servant

to take over undesirable tasks

Keep the user in control



Fundamental design trade-off

ower
P Goal:

Simple things are simple
Complex things are possible
simplicity



Fundamental design trade-off

ower
P How to balance:

power of expression
simplicity of execution ?
simplicity



Solution: Shift the curve

ower :
P Solution:
shift the curve !
>
A
simplicity



Compare to physical tools

We use them as designed . . .




Compare to physical tools

or we can improvise ...




Compare to physical tools

or we can improvise ...




We can also
make mistakes ...




We appropriate physical tools




We appropriate physical tools

any object can become an instrument
any instrument can solve multiple problems Ve




We appropriate physical tools

any object can become an instrument
any instrument can solve multiple problems A

Why not software?




Today’s software

Designed for secretaries
In the 1970s:
documents
files
folders
cut—and-paste
trash cans ...

Yesr the IBM Electric can handlé a crisis — it turns



Xerox Star in 1981

‘GUI
Graphical
User
Interface

Focus on copying
not creating



40 years
later ...
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What about smart phones?

Can we create tools
that give us power ...

without losing simplicity?



Smart phones are easy to use




Smart phones are easy to use




Can we learn to ‘play’ our phones?

Progress from novice to virtuoso ...




One solution:
Gesture-based commands



Human-computer partnerships

People adapt to technology = learn it
adapt technology = appropriate it

Discoverability

Appropriability

Expressivity



Discoverabllity

How to learn which gesture
executes which command?



Dynamic Guides

Experts just perform the gesture

Bau & Mackay, UIST'09




Dynamic Guides

Experts just perform the gesture
Novices pause . . . a dynamic guide appears

Bau & Mackay, UIST'09




Dynamic Guides

Progressive feedforward
What gestures are available ?

Progressive feedback
What did the system recognize ?

2 o] o
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Bau & Mackay, UIST'09




Inking the 'Help' command



How to create personal
gesture commands?



Fieldward

Create your own gesture commands
easy for user to remember

Malloch, Griggio, McGrenere & Mackay CHI'|'/



Fieldward

Create your own gesture commands
easy for user to remember
easy for the system to recognize

Malloch, Griggio, McGrenere & Mackay CHI'|'/



Fieldward

Draw a gesture for ‘set timer’

If it ends in a red zone
the gesture already exists

Malloch, Griggio, McGrenere & Mackay CHI'|'/



Fieldward

Draw a gesture for ‘set timer’

If it ends in a red zone
the gesture already exists
If it ends in a blue zone @)
the gesture can be
recognized

Malloch, Griggio, McGrenere & Mackay CHI'|'/






Discoverability

How to achieve
power of expression
... sSimply ?



MENU

CommandBoard

Transform the space
above a soft keyboard
Into a command input space

Offers the power of a T
: : qgqwe T T t yuiop

command-line interface

on a mobile phone

a s d f g h j k |

4 z x ¢c v bnm @Q

Alvina, Griggio, BI & Mackay UIST' |/




MENU

CommandBoard

Type ‘doodle’
then ‘execute’ gesture A
Launches ‘doodle’

if I the
q1 W2 e3 r4 t5 y6 u7 iB 09 pO
a s d f g h j k |

4 z x ¢c v b nm @Q

Alvina, Griggio, BI & Mackay UIST' |/




CommandBoard

Type ‘doodle’
then ‘execute’ gesture A
Launches ‘doodle’

Type ‘color’
then select a color

Alvina, Griggio, BI & Mackay UIST' |/

MENU

£ -
q‘l W2 e3 r4 t5 y6 u7 i8 09 pO
a s d f g h j k I

4 z x ¢c v b nm @Q




MENU

Commandboard

Use progressive feedforward to
discover strike-through command

I 3
q‘l W2 e3 r4 tS y6 u7 i8 09 pO
a s d f gh j k |

4 z x ¢cvbnhnm €

Alvina, Griggio, BI & Mackay UIST' |/




MENU

Commandboard

Use progressive feedforward to
discover strike-through command

When you know the gesture
you just draw it

It ..
q1 W2 e3 r4 t5 y6 u7 iB 09 pO
a s d f g h j k |

| slept-threugh loved the lecture D

Alvina, Griggio, BI & Mackay UIST' |/




Expressivity

How to generate
expressive output?



Human expression vs.
Machine classification

Machine learning algorithms:
Goal is to classify the correct word
Human variation is treated as noise
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Gesture typing algorithms are great . . .

Four ways to input
the word “great” S e b & aw Y o
g s 1) R LR Bl kg 5 N h | kI

EEaEE < K B B Al | <
123 e 123 s

All produce the .
iIdentical result: A Skl A9 SR
great | d h j k |—. f?d f'g-h j k nw‘
20 RGN B VA FON [ e AEL ]
123 1 123 i



Expressive Keyboard

Machine learning approach pepper pepper pepper
Classify the correct word  FoFREEDEOrODESENONG: GOrLUEEONG!:

Als[efedclnl o) [als|olrlclu]olk|L] [a]s|ofrtedudodsdn

Remove human variation Z[x[cvisinia]  [zlxlclvIelnm]  [z[x[c[vs]n]m

| SPACE SPACE SPACE

Alvina, Malloch & Mackay CHI'| 6



Expressive Keyboard

Machine learning approach pepper pepper pepper
Classify the correct word  FoFREEDEOrODESENONG: GOrLUEEONG!:

Als DfF«G_H JIx# |Als|p|FlclH]u|K|L| |A|s|D¥FEtedHiaticdL

Remove human variation Z[x[cvisinia]  [zlxlclvIelnm]  [z[x[c[vs]n]m

| SPACE SPACE SPACE

Expressive Keyboard approach
Transform human variation into expressive output
color, emojis, typography ...

Alvina, Malloch & Mackay CHI'| 6
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Expressive Typography

Expressive Typography

Vary fonts for different
audiences, goals and contexts

Dynamic typography plain style
Dynamic typography plain style
Dynamic ty /pogrqphy informal style
Dynamic t/podraphy kids style
Dynamic tyPog aphy spread style 2E e
Dynamic {ypography elegant style 4 z xcvbnma

Dynamic typography scripte style ns | @

if | 4
1 74 3 4 S, 6 7/ .8 9 0
qgwe T r t vy ui oop

k |




Human-computer partnerships like these?

st

Discover  Appropriate Express




Human-Computer Partnerships

Discoverabillity

Expressivity






Discoverabllity

How to learn which gesture
executes which command?



Paper Tonnetz

Euleur’s Tonnetz

Create pitch relationships
hexagonal 2D square
Link to a musical score

1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 &‘rr--’
| | | | | | | | | | | | I | | I | | | | | | | | | | | | | L
T[1,2,9] Bass

Create music with gestures

00208
0202020

4

Garcia, T'sandilas& Mackay SMC'[ 2




The composer starts with the bass part




How to create personal
gesture commands?



Knotty Gestures:

Draw a knot to define a command
Interact now or later

Tsandilas& Mackay AVI'10



Knotty Gestures

Knots can define
mathematical or
other relationships

Level 1: knot defin
a table calculat

Level 2: knots defining
mathematical functions
applied over nearby columns

Level O: knot defining
a tabular structure




Knotty Gestures

Draw a line with a knot
Choose “recording” to define the type of line




Knotty Gestures

Add another knot to define
the start of the recording

start =



Knotty Gestures

Add a third knot to define
the end of the recording

start eng —=




Knotty Gestures

Slide the pen back and forth
to play the recording

start eng —




Knotty Gestures




Expressivity

How to generate
expressive output?



Quid Sit Musicus werlel Breiie: 2014

13th century musical scores
Each note indicates expression

Pillippe Leroux




Paper Composer HM' 14

Associate gesture characteristics
with sounds and features

compose
& perform

Garcia & Mackay, IHM “14




Quid Sit Musicus?

QUID SIT MUSICUS?
BY PHILIPPE LEROUX



Tomorrow:
true human-
computer

partnerships

empower
rather than
frustrate
(or replace)
people




Format Slide Show

s - ¢ -
Software tools @ .o

IHJReorderObjects 9.1 | 1100 | 1110 | 11201 |

[IJ Reorder Overlapping Objects
Example: Powerpoint S L—

% Bring Forward

Alignment and distribution I Send Backward

I\_l Group

Ungroup

Regroup

.@ Rotate or Flip

Cumbersome buttons
— Align or Distribute |=, Align Left
and pull-down menus (= Align Center

I Align Right
W Align Top

|1 Align Middle
l]_[] Align Bottom

E Distribute Horizontally
|E| Distribute Vertically

Align to Slide
¥ Align Selected Objects




StickyLines

Reify
alignment
distribution
‘tweaks’




creating a StickyLine
and snapping
objects to it




Otlo;

copenhagen

9

Thank you!

Wendy Mackay
mackayQ@Iri.fr

¥ Follow us @gotocph

/
/ y
— ~ O\ | <
— O\ T
. =g = ] /
—



.
9

GOTO Copenhagen 2018

Conference Nov. 19 - 21

Otlo;

copenhagen

Click ‘Rate Session’
to rate session b~
and ask questions. ‘

¥ Follow us @gotocph

| |
/ y
- \\ \ ." 4
— O\ -
! _ "\ =g = ] §
—



.
9

GOTO Copenhagen 2018

Conference Nov. 19 - 21

Otlo;

copenhagen

QY

Remember to

rate this session
—-I-h &lV\k Lj O U./ ;W \}}

¥ Follow us @gotocph

/ y
— ~ O\ | <
O\ e
. =g = ] /
—



GOTO Copenhagen 2018

Conference Nov. 19 - 21

Otlo;

copenh1gen

9

Did you remember
to rate the previous
session 7 %

¥ Follow us @gotocph

| A
_ ~ OO\ |
O\
- 4



Otlo;

copenhagen

9

¥ Follow us @gotocph




