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Common screen resolution: 800x600
Number of toolbars: 8
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» Increased sales from $50 million to $100 million.
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» Suggested new products that increased earmngs by 23%.
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What Can We Do About This?

» Customization
* User interface agents

« Adaptive user interfaces
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Adaptive user interfaces



Adaptive user interfaces

1. Exploring the Design Space of User Interfaces
That Adapt to What Users Do
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Adaptive user interfaces

1. Exploring the Design Space of User Interfaces
That Adapt to What Users Do

2. SPR Web: Adapting to Users’ Color Vision
Abllities




Adaptive user interfaces

1. Exploring the Design Space of User Interfaces
That Adapt to What Users Do

2. SPR Web: Adapting to Users’ Color Vision
Ablilities

3. SUPPLE: Adapting to Users’ Motor Abilities




Part [l: Synthesis

e [raditional one-size-tits-all design inevitably
leads to discrimination. Adaptive User Interfaces
can democratize access to digital resources.

* [0 succeed, we need to empower designers and

programmers to use more powerful abstractions
INn Ul development
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Exploring the Design Space of User
Interfaces That Adapt to What Users Do

with Mary Czerwinski, Desney Tan, Daniel Weld, Kate Everitt
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The Split Interface
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Mapping the Design Space
for Adaptive User Interfaces:
The Good, the Bad, and the Ugly

Video available at https://www.youtube.com/watch?v=6QotlgYAmIY



Satisfaction? Performance?

Split Interface
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What makes Split Interfaces work!?
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What makes Split Interfaces work!?

il Please find and click this button - Microsoft Word a ﬂ d
File Edit Wew Insert Format Tools Table ‘Window Help - X

® Use of adaptive mechanism is optional

® Minimal cost of incorrect prediction



Split Interfaces in Real World
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Exploring the Design Space of User
Interfaces That Adapt to What Users Do

e User intertaces that adapt continuously to what
users do can improve both performance and
satistaction

« Split Interfaces are a particularly effective design
pattern:
» Use of adaptive mechanism is optional

 Minimal cost of incorrect prediction




SPR Web:

Subjective Response—Preserving Recoloring
Tool for Websites

David Flatla

Katharina Reinecke
Carl Gutwin £ ¢

Krzysztof Gajos "




- )

7 thinas ... about Olav’s Advanced Daily Search
Moisturiser with Cooling Essence S

o cmmens @
Tweet '

Color-encoded
iInformation




.......

ng fabulous about beauty

7 thinas ... about Olav’s Advanced Daily Search
Moisturiser with Cooling Essence

Search:

Color-encoded
iInformation




g fabulous about beauty Z'

7 thinas ... about Olav’s Advanced Daily Search
Moisturiser with Cooling Essence

Search:

comments )
e

Color-encoded
iInformation




7 things ... about olay's advanced daily
moisturiser with cooling essence

)i .
lancome rouge in love - beauty bloggers party
art in beauty: holton rower x dior
just & little bit more with benefit hervana
that fine line - maybelline hypersharp liner

anlis

red of the day - burberry lip cover soft satin
lipstick in brick red (19)

my origins experience - made fabulous with
plantscription!

flawlessly ... with shiseido perfect refining
foundation




It Is not sufficient to make access
possible

Access also has to be equitable



Recoloring Problem

Individual
Original image color Color mapping

perception
model



Recoloring Problem

Objective function components:

* Preserve Differentiability

Prior work
e Naturalnhess



Recoloring Problem

Objective function components:
* Preserve Differentiability

* Naturalness SPR
T Web
* Preserve Subjective Response

* Preserve Subjective Response Differentiability



Activity: passive (-) to active (+)
0.25 0.74 1.49 2.68

Temperature: cool (-) to warm (+)
--0.49 -0.30 0.06 1.81

Weight- heavy (-) to light (+)

0.12 0.62 1.01

Ou, et al. A Study of Colour Emotion and Colour Preference. Part I: Colour Emotions
for Single Colours, Color Research & Application, 29(3), 2004.




What subjective responses
do people with color vision
deficiencies have to color?
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Results

» Differentiability: as good as prior work

 Naturalness: significantly better than prior work



Results from a User Study

e Activity: as good as prior work
e Temperature: significantly better than prior work

 Weight: as good as prior work



It Is not sufficient to make access
possible

Access also has to be eqJuitable

SPR Web provides people who have color vision deficiencies with
e similar access to color-encoded information

e similar color-mediated experience



SUPPLE:
Adapting to Users’ Motor Abilities

with Daniel Weld and Jacob Wobbrock
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It IS not sufficient to make access
possible

Access also has to be eqJuitable



DESIGN



Design by Genius

Specification




Design by Exploration

Elaboration
(Opportunity-seeking:
from singular

10 multiples)

Reduction
__(decision-making:
from broad

Lo specific)

starting
point

[Buxton, Sketching User Experiences]



Design as Optimization

Elaboration
(opportunity-seeking:

 Consider all possible designs
 Use a quantitative metric of quality to pick the best

* Do it quickly!



Enumerating The Design Space
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Enumerating The Design Space

Discrete choice Integer selection
from a fixed from a bounded
set of options range



Use a quantitative metric of
quality to pick the best

cost(



Learn What A Person Can Do

Pointing Dragging List Selection

Select 21 3




Find a solution quickly!

1017
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Adaptation to Devices
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wemeser s ADVANCE PROGRAM / REGISTRATIQN === =ssssssnses
The advance program of PERVASIVE 2005 is now online
http:/ /www.pervasive.ifi.Imu.de/program.html|

The early registration deadline is March, 14th 2005
http:/ /www.pervasive.ifi.Imu.de/registration.html
Registration for a workshop only is available.

Some Pervasive 2005 workshops have extended their
deadlines for another week. Please take advantage of the
opportunity to present your research results in one of

the following workshops:

W2:International Workshop on Software Techniques for Embedded

and Pervasive Systems (STEPS), 2005
(deadline extended to March 1st)

http:/ /www.pervasive.ifi.Imu.de/workshop.html#W2

W3:PerGames 2005: Second International Workshop on Pervasive
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SUPPLE:
Adapting to Users’ Motor Abilities

e User interface design as optimization

» Automatically generated user interfaces
optimized for a person’s motor performance can
improve performance and satisfaction of users
with motor impairments

* Universal design is an elusive dream: designs
that help some users will cause harm others



Message #1:
Adaptive User Interfaces

can democratize access
to digital resources
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Adaptive Visual Design?

Katharina Reinecke
and Krzysztof Gajos
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First Impression of Aesthetic
Appeal Impacts

e Perception of trustworthiness
* Willingness to engage

e Usabillity!



Study: Individual Ditferences
N Perception of Visual Appeal

400+ web sites
e 40,000 participants

e 43 countries




National Culture

Germany

©
(D]
(@
(@
4]
O
=
v
<
)
V)
(D]
T
c
T
)]
=

4 5 6
Colorfulness




Education

Ocolorfulness B complexity

®
O
Q.
Q.
®
X
®
O
o

8
I
6
S
4
3
2

A

o

pre-high  high school college graduate PhD
school school




ﬂ HOW IT WORKS COURSES SCHOOLS & PARTNERS REGISTER NOW
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Introduction to Computer Science school HarvardX

Course Code: CS50x

. . . . Classes S : ' , self- d
An introduction to the intellectual enterprises of computer oo anytime, sefl-pace

science and the art Of programming. Estimated effort: 9 problem sets (10 to 20

hours each), 1 final project

About this Course )
Prerequisites:

CS50x is Harvard College's introduction to the intellectual enterprises of None.
computer science and the art of programming for majors and non-majors
alike, with or without prior programming experience. An entry-level course
taught by David ). Malan, CS50x teaches students how to think algorithmically
and solve problems efficiently. Topics include abstraction, algorithms, data

Register for CS50x

and choose your student track

structures, encapsulation, resource management, security, software

engineering, and web development. Languages include C, PHP, and JavaScript 9.7K
plus SQL, CSS, and HTML. Problem sets inspired by real-world domains of
biology, cryptography, finance, forensics, and gaming. As of Fall 2013, the on- Student Reviews ****i

campus version of CS50x was Harvard's second-largest course.

Students who earn a satisfactory score on 9 problem sets (i.e., programming # Write a review
assignments) and a final project will receive a certificate from HarvardX. This
Is a self-paced course - you may take CS50x on your schedule.

Dy ezix *****
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Introduction to Computer Science el

Course Code CS50x

Yes, please!

. . . lasses Star , self-
An introduction to the intellectual enterprises of computer Classes Start Ampime, seif paced

science and the art Of programmingA Estimated effort 9 problem sf(s (110 to 20
hours each), 1 final project

About this Course - X
rerequisites:

CS50x is Harvard College's introduction to the intellectual enterprises of None
computer science and the art of programming for majors and non-majors
alike, with or without prior programming experience. An entry-level course
taught by David ). Malan, CS50x teaches students how to think algorithmically
and solve problems efficiently. Topics include abstraction, algorithms, data

Register for CS50x

and ¢ ur student track

structures, encapsulation, resource management, security, software
engineering, and web development. Languages include C, PHP, and JavaScript 9.7K
plus SQL, CSS, and HTML. Problem sets inspired by real-world domains of
biology, cryptography, finance, forensics, and gaming. As of Fall 2013, the on-
campus version of CS50x was Harvard's second-largest course.

e *dkd

Students who earn a satisfactory score on 9 problem sets (i.e., programming # Write a review
assignments) and a final project will receive a certificate from HarvardX. This
is a self-paced course - you may take CS50x on your schedule.

by ezix 0 8.8 0.0 ¢

No, gracias

One-size-fits-all




Yes, please!

m HOW ITWORKS COURSES SCHOOLS & PARTNERS ~ REGISTER NOW
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Introduction to Computer Science

An introduction to the intellectual enterprises of computer
science and the art of programming.

About this Course

CS50x is Harvard College's introduction to the intellectual enterprises of
computer science and the art of programming for majors and non-majors
alike, with or without prior programming experience. An entry-level course
taught by David J. Malan, CS50x teaches students how to think algorithmically
and solve problems efficiently. Topics include abstraction, algorithms, data
structures, encapsulation, resource management, security, software
engineering, and web development. Languages include C, PHP, and JavaScript
plus SQL, €SS, and HTML. Problem sets inspired by real-world domains of
biology, cryptography, finance, forensics, and gaming. As of Fall 2013, the on-
campus version of CS50x was Harvard's second-largest course.

Students who earn a satisfactory score on 9 problem sets (i.e., programming
assignments) and a final project will receive a certificate from HarvardX. This
is a self-paced course - you may take CS50x on your schedule.

|, por favor!

School HarvardX

Course Code: C550x

tart anytime, self-paced

ffort: 9 problem sets (10 to 20
hours each), 1 final project

Prerequisites:

None.

Register for CS50x

and

9.7K

*kkkd

# Write a review
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What do you want to learn today?

« W3C identifies how the Web will Transfom the Digital
Sgnage Industry
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Computer
Science is
nerdy

* treehouse

Computer
Science is cool

What do you want to learn today?

Treehouse is the best way to learn how to design and develop for the web and iOS.

iOS Development

B Vet Deviopmen

W3C

STANDARDS

Ed web Design and
Applications

Web Architecture
n Semantic Web
XML Technology
Web of Services
ﬂ Web of Devices

m Browsers and
Authoring Tools

... Or view all

WEB FOR ALL

WiCAtZ
Accessibity

Views: deskiop moblle print

STANDARDS PARTICIPATE MEMBERSHIP ABOUT W3C

» W3C Identifies how the Web will Transform the Digital
Signage Industry

18 July 2012 | Archive

W3C announced today new momentum for making the Web the future
interoperable platform for Digital Signage. W3C issued a summary of key topics
and use cases for bringing Digital Signage to the Web, as well as a first gap
analysis of enhancements to the Web to enable the transformation of the Digal
Signage ecosystem. Digital signage covers a spectrum of display szes and
locations, from sports arenas and urban viceo terminals of every shape, to
monitors in elevators, storefront windows, train stations, and public kiosks
featuring rich interactivity. In June, an initial opportunity 1o discuss next-generation
Web-based Digital Signage services drew Industry stakeholders to a W3C
Workshop “All Signs Point to the Web," hosted by NTT. Read the full press release
about the Workshop report and join the Web-based Signage Business Group to
develop use cases and requirements for standardization.

» Registration Open for Mobile Web Training Courses (in
English y en Espariol)

18 July 2012 | Archive

» Four Device API Specifications Published; HTML Media
Capture Last Call

W3C By Region

S«p

The World Wide Web Consortium (W3C)
IS an international community that
develops open standards 1o ensure the
long-term growth of the Web. Read
about the W3C mission

JOBS

Technical Editor for HTML Working
Group

Web Accessiility Specialist

Web Accessibility Engineer

W3C BLOG

Report from Bellevue: meaningful
advances on Do Not Track
26 June 2012 by Nick Doty

Implementing ADMS and the Core
Vocabularies
25 June 2012 by Phil Archer




Message #2:
To succeed, we need to empower

designers and programmers to
use more powerful abstractions in
Ul development




Abstractions for
Adaptive Interfaces

CommandBarControl

CommandBarButton CommandBarComboBox

CommandBarPopup

Click Change




Abstractions for
Adaptive Intertaces

Untitled document
File Edit View Insert Fommat Tools Table Add-ons Help All changes saved in Drive

&S~ T 100% Normal text Arial

<div id="boldButton"
class="aooa-tnolbar-toggle-button goog-toolbar-button goog-inline-block"

role="button" aria-disavtec=2false" aria-pressed="false"
sty Lle="-webKlt-user-select: none;" aria-iitucen=tfalse"
data-tooltip="Bold (%B)" aria-label="Bold (%B)">

< class="n e e
style="- 'L 11 b il
<% role="button
ST
<
SLyLE= —wEDK1l—user-sewecCt. none, ~»
< class="docs-icon-img-container docs—-icon-img docs—icon-bold"
aria—-hidden="true" style="-webkit-user-select: none;">&nbsp;
</ >
</ >
</ >
</ >



Model-Based Design”
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J Perform Error [ Correct Error ]

[Paterno, Mancini, Meniconi '97]

Classroom:
L,

Projector:
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Light Level: Power: Screen: Power: Input: Vent:
T: <int, [0,10]> T: bool T: bool T :bool u| T: <string, {data1,data2, video}> T: <int, [0,3]>




Neither Designers Nor Programmers
Use High-Level Models!

 Chic
[Boli

KeEnN

foot - programming by Ul vocabulary

N, e

- al., 2005]

o Sikuli - programming by Ul appearance
[Yeh, Chang, Miller, 2009]

e Prefab -

Dixo

N and Fogarty, 2010]

reverse engineering Ul semantics




Wanted: lools that Empower
Designers and Programmers

 Empowering designers: e.g., Gummy
Meskens, Vermeulen, Luyten, Coninx, 2008]

i > - B




Wanted: lools that Empower
Designers and Programmers

 Empowering designers: e.g., Gummy
Meskens, Vermeulen, Luyten, Coninx, 2008]

 Empowering programmers?



Synthesis

1. Strategy for designing usable Adaptive User Interfaces:
» Use of adaptive mechanism is optional

* Minimal cost of incorrect adaptation
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Synthesis

1. Strategy for designing usable Adaptive User Interfaces:
* Use of adaptive mechanism is optional
 Minimal cost of incorrect adaptation

2. It is not sufficient to make access possible.
Access also has to be equitable




Synthesis

1. Strategy for designing usable Adaptive User Interfaces:
e Use of adaptive mechanism is optional
 Minimal cost of incorrect adaptation

2. It is not sufficient to make access possible.
Access also has to be equitable

3. One-size-fits-all approach to design inevitably leads to
discrimination. Adaptive User Interfaces Can Enable
More Democratic Access to Digital Resources.

Computer Computer
Science is Science is cool

STANDARDS ~ W3C Identifies how the Web will Transform the Digital
Signage Industry




Synthesis
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4. We need to empower designers and programmers to
use more powerful abstractions in Ul development
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