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ow do we Interact with computers ¢

Al perspective on HCI:
Human-in-the-loop
Use human input to improve the algorithm



ow do we Interact with computers ¢

Al perspective on HCI:
Human-in-the-loop

Use human input to improve the algorithm

User types
Google suggests
User chooses

Adout 5.700 000,000 resuts (0.07 seconds)

Enables users 1o search the Web, Usenet, and images. Features include PageRack, cacking
fand transiation of results, and an option 10 find similir pages. + Show slock quote for GOOG
www. google com/ - Cached - Similar

Google Images. The most comprehensive image search on the web.
www.google com/imghp - Cached - Simiar

Google Maps )
Find local busicnsses, view maps and ot driving drections in Google Mags.

News for google

Google Goos Gaming With Search Pugzies

43 minutes

This week, Google is happy 10 obtlige, introducing a new puzzie caled “a Google a
Day” that asks users 0 — what oise? — use the search engine 10 soive the ..
Wall Street Joumal (biog) - 7 related articles - Shared by 5+
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ow do we Interact with computers ¢

It Human-in-the-loop
uses human input to improve the algorithm

Shouldn’t we also have
‘Computer-in-the-loop’ to empower the user?



Human-Computer Partnerships

VWe already create models of users
to Inform the system

Shouldn't we also create models of the system
to inform the user?

We need to create effective
human-computer partnerships
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Human-Computer Partnerships

To share control, users need:

Appropriability

Expressivity



What can we learn from physical tools ?

VWe can use physical tools as designed. ..




What can we learn from physical tools ?

But we can also improvise !










Take a smartphone ...




Smartphone interfaces are simple




Smartphone Interfaces are simple

Why not powerful, expressive and simple ¢
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Major design trade-off

power How to balance:
power of expression
simplicity of execution!?

simplicrty



Solution: Shift the curve

power Simple things
should be simple,

complex things
should be possible

simplicrty



uman-computer partnerships
People can

adapt to technology they learn 1t
adapt the technology they appropriate it

Appropriability

/=

Expressivity



uman-computer partnerships

People can
adapt to technology they learn 1t
adapt the technology they appropriate it

Computers can
adapt to people they learn (Al)
adapt people’s behavior they teach (CAl)



How can | learn
which gesture
executes which command?



Octopocus

Experts just perform the gesture




Octopocus

Experts just perform the gesture
Novices pause ...
and the Octopocus guide appears




Octopocus

Progressive feedforward
What gestures are available 7

Progressive feedback
What did the system recognize ?




Inking the 'Help' command



How can | learn
new gestures
that execute commands ?



#
Zhal, S. & Kristensson, P-O. CHI'03






CommandBoard

Transform gestures into commands ...

Contact




CommandBoard

Transform gestures into commands ...

Contact

draw:
alice

choose contact:
Alice Brooke




CommandBoard

Transform gestures into commands ...

Contact

write:
alice
choose contact:
Alice Brooke
choose comm app:
Alice Brooke




CommandBoard offers a simple, efficient and incrementally learnable technique for
Issuing gesture commands from a soft keyboard.




CommandBoard

Execute any command from a gesture keyboard

Screen Space Contact

WhatsApp

execute command,

il add gesture shortcut

Ccross choose

mand bar - , l command option i command option
suggestion bar tap word choose word or command

text input | ; enter text/emoticon,
space ! change layout,
specify command




Brightness Sans Mono

Alvina, Griggio, Bi & Mackay UIST' |/



Insert Table




Appropriability

How can |
create my own
oesture commands!?












Fleldward:

Fieldward

Shows a color gradient
indicating optimal directions
to make a recognizable gesture




Expressivity

How can |
generate
expressive text?
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Human expression

Handwriting I1s expressive ... SMS messages -- not so much

eseec ATAT 12:58 PM LT ..

< Messages (1) Michel Contact

20 minutes door to
door.

It's crazy.

Thursday 5:03 AM
Hi
Can you talk?

Give me a minute

You can call

Thursday 8:51 AM




uman expression vs. Machine classification

Machine learning algorithms:
Goal Is to classify the correct word
Human variation Is treated as noise



Gesture typing algorithms are great . ..
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Expressive Keyboard vs. Machine classification

Machine learning
Guess the correct word (classify)
Throw away human variation

uman-centered approach
Create expressive output
ransform human variation




Expressive Keyboard

m Expressive Keyboard

himom<Y ©C ¢ rich output :
) mapping
we are coming word

to tonight from recognizer: feature
what word? analysis

qwer tyu.i
a s d f gh j k |
Z X ¢C vbnm

rich gesture

These features can be mapped to color,
change the expression of an emoji,



Expressive Keyboard

Map gesture variation to output properties

Users control: Expressive Keyboard
_te><_t Color xpressiveKeyboar ) )
f | Hirom ® © @ rich output —
ont style word

we are coming
tonight

emojis

recognizer: feature
what word? analysis

ieh gesture




Expressive Keyboard — measure variation

Expressive Keyboard

great great great color
great great

mapping

SEND

recognizer: feature

to great for what word? analysis

qwer r tyuiop
Al i8] [l kXY fgl 1Rl BIE Rk

Z X ¢cvbnm

rich gesture



Expressive Keyboard — Expressive emaojis

Expressive Keyboard

emoticon :
mapping

“emoji”

recognizer: feature

the emoji )
keyword? analysis

qwer r tyu.l
a s df gh j k
Z X ¢ vbnm

rich gesture



Next: Expressive lypography

Current project:

Express how the
text appears ... by
modifying your
gesture typing

Expressive Typography project. Contexts for using expressive
typography. Ways to control input and output features in diffe-
rent contexts. Demonstration of the prototype and the font
variations. Types of dynamic font variations. The quick brown fox

jumps over the lazy dog. Sphinx of black quartz, judge my vow.
(Plain)

Expressive Typography praject. Contexts for using expressive
typography. Ways ta control input and output features in diffe-
rent contexts. Demonstration of the prototype and the font
variations. Types of dynamic font variations. The quick brown
fox jumps over the lazy deg. Sphinx of black quartz, judge my
vow. (Informal-Totally)

EXPreSSive TyPography ProjeCt. Contexts for ySing expressive
tyPography. ways to Control inpyt angd oytpPyt featyres in
different contexts, Demonstration of the prototype ong the
font yariations. Types of dynamic font yariations, The quick
bfown foX jumPS over the 102y dog. Sphinx of plack quartz,
jud9e my vow. (Spread-Totally)

Expressive Typography project. Contexts for using expressive
typography. Ways to control input and output features in
different contexts. Demonstration of the prototype and the
Jont variations. Types of dynamic.font Variations. The quick
brown fox jumps over the lazy dog. Sphinx of black quartz,
Judge my vow. (Elegant-Totally).







