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Human-Computer
Interaction

Create Al-driven interactive systems that support
personalized interaction by

= capturing a user’s specific needs/states/abilities

= adapting the interaction accordingly

= while preserving transparency, user control and trust

Al-driven interactive is also know as User-Adaptive-Interaction (UAI)



Adaptation Cycle

J Adapt behavior to user U on the basis of nontrivial
iInferences from information about U

Forms (_Jf (_L Inference/Learning: }
adaptation how to adapt

| User Model |

l | Inference/Learning:
| Input sources

Relevant user
properties/states




Why UAI?



Why UAI?

d High functionality applications: feature overload

 E.g. word processors, media editors, learning-management
systems *

Hard to design them to work well for each individual user

1 Specialized applications where personalization is highly
valuable
* web-browsing, recommender systems, e-commerce,
* education, health
* computer-supported collaborative work
« digital entertainment, social media

d And users often do not know/want to personalize
(customize) their application



Overview

J Functions and Forms of UAI
d Components

d Usability and Evaluation

Reference paper: A. Jameson. "Adaptive Interfaces and Agents" in
Human-Computer Interface Handbook, eds J.A. Jacko and A. Sears,
2008. (pointer in reading list)



UAI: Functions and Forms (some)
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Support System Use: High Functionality
Applications

WZ2%% "

F = All functionalities available in the application

M F,, = functionalities the user has mastered

_ | F, = functionalities the user is aware of but does not use

2} F g = functionalities the user believes are available




Support System Use:
Some Forms of Adaptation

J Give advice on system usage
= e.g. suggest unknown or seldom used functionalities

= on demand or unsolicited
1 Adapt the interface itself

] Take over routine tasks



UAI: Functions and Forms (some)
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Give Advice on System Usage:
the Microsoft Office Assistant

Y H | | A | b — m”i...
Micr...

What would you like to do?

™. Microzoft Excel - Bookl il 5t t|
”ﬁ File Edit Wiew Insert Format Tools Data wWindow Help == x] g F":_l__l
DEEHSRY (sBRd o-0 @@ = A 45 D H| o - T Db |
|| aria -0 - B IU|IEEE=EE %%, WN[EE _-b-A- ) Mai..
I—
Lo picr. |

© sSortalisk
® Sort datain a PivotTable

© Defaulkk sort orders

® ‘when I sort, I donot get the resulks 1
expect,

® Insert cells, rows, or columns

¥ See more. ..

@ Search

@ Tips @ COptions @ Close

~

14| 4| » [ b Sheet1 { Sheetz [ Sheets / | «]
Ready | Sum=53 | | | |




Advice on System Usage:
Recommend Commands to IDE Users

Gasparic, Janes, Ricci, Zanellati: GUI Design for IDE Command
Recommendations. |Ul 2017: 595-599

i dhet A NGRS I BN TIRCIRE S A AL N R SR A e R A [Quick Access |l & |19
= 13 Package Explorer | = [0 11 YourProgramjava  Open Resource 3 m
“ | v @ yourtrojec - Open Resource -
2 v (™ ere ! 15
» @ yourProject ' ctrl + shift + r 1 ; B
e [7 YourProgram java : 5

. Enables quick finding and opening of project resources, |

Usage example of Open Resource:

i) HelloWorld java 1 HelloWorld java 4] GUIHelloWorld java &
Recommendations @ package yourprojects ] | package yourproject: .
| public class HelloWorld ( impart javax.swing.JoptionPane; :

4 ODen Resource : public static void main(String(] args) { public class GUTHellowWorld |
. , t " !
: || @ Open Resource o x P S0pttontane. shouisssagedidiopl sail, "eiic Worldl |

'

| Select an item 10 open (? = any character, * = any string) - E

i Gul : i
1 ) i
' Matching items: 2 !

: » i
A i[GUiHelloWoridjava i

yourproject/sre/yourproject

)] Show In = Open With ~ | Open

i Wl Step-by-step guide video i

Why is it recommended to me? i

| Open Resource is used by 48% of competent users who are interacting with the IDE in a similar 3) :
| way as you. It is often used in JSP-HTML editor when users are editing Java methods.


https://dblp.uni-trier.de/db/conf/iui/iui2017.html#GasparicJRZ17

Adapting the Interface: Promote Most
Relevant Commands

iew Insert Format Tools Table Window Help
¥ L@ ag 'e B I U|E|===|i=:= & A | Highlight colors ~ Fort colors ~

View Insert Format Jools Table Wi View Insert Format Tools Table W
&ﬁﬂ»ﬂﬁ! B 7 Ui

k EII:aow Double-Arrow

(b)

Gajos, Czerwinski, Tan, Weld: Exploring the design space for adaptive
graphical user interfaces. AVI 2006: 201-208

14




Adapting the interface:
Gmail Folder List Windows “Quick Access”

— ; e ~ Fri
v 3F Quick access
= M Gmail = M Gmail “= Documents »*
¥ Downloads *
I- Compose I. Compose &= Pictures »
AAAl 2021 - SM14
® martijn ® martijn Funding -
» I my-conf 1 » B my-conf 1
v I my-talks v I my-talks UBC »
@ MNotes @ Notes NSERC-discovery &
+ B nserc 1 + B nserc 1
Doscovery-2021
B WHY-2018 ~ less
«  More #  Starred my-papers »
®» Important Inria »
@ chats
©® spam . MyPapers b g
B Trash COGS200 # v Re
® Categories Miller PhD stude
B 322-15WT2
® 502-2015 532-544-2019Teach
» 532 532b-2019
B advisory-boards 532b-2022
B appointments and visitol
® ATUAV AIED-2022




Adapting the Interface: Appearance

Typical Motor Ability Mouse User With Impaired Dexterity
L - I::I, Lighe 0n _ o
-5 o ? 10 ! ! ! | ! i | ! ! ! np
_2 e Law Comeariar 1
} ¥l Ligha Light on L
@ o - : o
: Ll LB L]
l_ Ighe on | |
S
(a) (b)
I Classroom

Classroom

Light Bank AV Controls Vent Light Bankia/v ControIsVent-

Left Projector ® Off Lr?ft Cf”ter nght
- @ Light Level|7—- & Power LightLevel LightLevel LightLevel
% " Input = 0 e 0 A 0 Ao
= Center Low
; Light Level? @® Computer 1 On 4 On 4 On
] _ O Computer2 OMed — > s

Right OVideo . . )

¥ Light Level|7 & Screen O High Off Off Off

4 - 4 s 4 4 -
(c) (d)

Figure 1: Four GUls automatically generated under the same size constraints for four different users: (a) a typical mouse
user, (b) a mouse user with impaired dexterity, (c) a low vision user and (d) a user with a combination of low vision and

impaired dexterity. All but (a) were generated using SUPPLE++ described herein.

Gajos, Wobbrok, Weld: Automatically generating user interfaces adapted to

users' motor and vision capabilities. UIST 2007: 231-240
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Taking over routine tasks: PAL
(Personalized Assistants that Learn)

« Large research initiative sponsored by USA - DARPA to devise all-
encompassing personalized assistance

e e e e
60 L]
) =
Sam 500
ORI ..‘. = :
y =
# Leation: Conference Room EJ256 »° 38 [ Reserve? .
# Hast: Pauline Berry o [7] Inchde host in meeting? =
i =
Details for Selected Candidate Event
pmn
Summary: emma status =
Time: Friday, .00 am, for 1 hr 2pm
Participants: Pauline Berry, Nedl vorke-Smith, Bart Peintner =
Location Co e Room EJ256 v rogms)
Becursoverc. |mopodance.. Calegore., Proect, e
apm
................. =
-
[ Fri,8am to 10am i Spm =
O Fri, 8:30am to 9:30am (Corferere Room £1256)
e IR
[l & Fri, 9:30am to 10:30am (Corference Room E1256)
Paricipant: £ essapes
I & Fri, 10am to 11am (Corderence Room E1256) B Psdeebury indffersce 5[ Firistd sasehing b sebadubes
= - ||| | EE et Peiviner
e

Ptime System for Scheduling Assistance (Berry et al,
Knowl. Inf. Syst. 52(2): 379-409 (2017)

 PAL generated several commercial applications, including SIRI


https://www.darpa.mil/about-us/timeline/personalized-assistant-that-learns
https://dblp.org/db/journals/kais/kais52.html#BerryDDGPY17

Why UAI?

d High functionality applications: feature overload

 E.g. word processors, media editors, learning-management
systems *

Hard to design them to work well for each individual user

1 Specialized applications where personalization is highly
valuable
* web-browsing, recommender systems, e-commerce,
* education, health
* computer-supported collaborative work
« digital entertainment, social media

J And users often do not know/want how to personalize
(customize) their application



Web Browsing, recommender
systems, e-commerce applications

1 Adaptivity as a solution to the problem of
information overload

= Supporting Info Acquisition and Decision Making
J Some forms of adaptation

= Retrieve relevant information/ recommend objects

= Tailor the information presentation



UAI: Functions and Forms (some)
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Finding Information

Google  google

All News Maps

Videos Images More

About 25,270,000,000 results (0.43 seconds)

Top stories

Smart speakers
just a fad? Think
again. The year

ahead for Alexa, Goo...

CBC.ca
2 days ago

—> More for google

Anker’s Roav Bolt
isa USB car
charger with
Google Assistant built. ..

The Verge

2 hours ago

Q

Settings Tools

Apple burns >
Google in giant

billboard touting

privacy at CES

The Hamilton Spectator

1 day ago



Recommending objects: M

ovieLens

BEmovielens-Mozila =) x|
i Eile Edit Wew Go EBookmarks Tools  Window  Help

e - e Recsd '5%;% I& http://movielens. umn. edufsearch?action=newSearchigenre=All&date=Alddomain=R atings&genreSearch=1 j é‘,EEBI‘thl ;?nt‘ -
i f&HUmE | "';;!Buukmarks

movielens
helping you find the right movies

Shortcuts Search

Search Titles

[ _Gu

™ Use selected huddies!

Search Genres
IAIIGBanS j IAHDates j

Domain: IYUur Ratings 'I

M usze selected buddies!

Search Genres! |

Select Buddies

" Test Buddy

What are buddies?

Home
Predictions Your
for you 3 Ratings

KHKKK [Costars 7]
Kx KKK [Eostars -]
KHKKK [Eostars 7]
KAKKK [Eostars 7]
KHh KK [d5stars 7]

*AKK  [10ses 5
2 T
**X3  [35ees H
*kk3  [FEeems 5
**%3  [5ees 5
**XY  [35ems F
*k%k  [Goees F
**kk  [0ees 5
*%9  [ees =

Welcome conati | Logout
You've rated 15 movies.

| Manage Buddies | Your Preferences | Help

Found 15 movies | Domain: Ratings | Genres: All | Dates: All
Show Printer-Friendly List | Suggest a Title

Page 1 of 1

Movie
Information

Adventures of Priscilla, Queen of the Desert, The {1994} DD, info | imdb
Comedy, Drama

Almost Famous (2000) 0YD, YHS, info | imdb
Comedy, Drama

Some Like It Hot {(1959) 00D, info | imdb
Comedy, Crime

To Die For (1995) info | imdb
Comedy, Drama

Bullets Over Broadway (1994) info | imdb
Comedy

In the Name of the Father {1993) info | imdb
Drama

To Kill a Mockingbird {1962} info | imdb
Drama

Erin Brockovich {2000) 0YD, YHS, info | imdb
Drama

Mask of Zorro, The {1998) 0D, info | imdb
Action, Adwventure, Romance

Mummy, The (1999) DVD, infa | imdb
Action, Adventure, Horror, Thriller

Striptease (1996) 0VD, info | imdb
Comedy, Crime

High Fidelity (2000) 0D, YHS, info | imdh
Comedy

Talented Mr. Ripley, The {1999) 0D, VYHS, info | imdb
Drama, Mystery, Thriller

Patriot, The (2000) 0VD, VHS, info | imdb
Action, Drama, War

Green Mile, The (1999) DVD, VHS, info | imdb
Drama, Thriller

FoAHHo = Must See
Fodevedest = Will Enjoy
Fokoderse = It's OK
KK 707037 = Fairly Bad
Fvevevese = Awful

Wish
List

Ol OOl COpECl COpecl CIEeril O EEcll 1l

i/ start @ (& © oG palm Desktop

cascade -

Sec... | |} 532b-2003

| .:} Local Disk {23 | q Microsoft Phat... I @ intro-class.ppt

DﬂwnlnadMan..‘I IERe:inannQu... Imovielen...

\ ol

E
4

« i F:25PM



Recommending Objects: Ads!

E.g. Google/Gmail ads

How Gmail ads work

When you open Gmail, you'll see ads that were selected to show you the most useful and relevant ads. The
process of selecting and showing personalized ads in Gmail is fully automated. These ads are shown to you
based on your online activity while you're signed into Google. We will not scan or read your Gmail messages to

show you ads.


http://mail.google.com/support/bin/answer.py?answer=6603

Tailoring Information Presentation:
SETA (ardissono & Goy, 2000)

LETES | hitp: Aalk d.unia. 2021 f2etalone ./ news hell negoao Snldg P action=nestinest=lacile j @T arg comrelsl
. i e el
Ea Al i Y ZhE
phoras s EH N Fosichibes fot rodti-ine cheess st ohlo ool s
4 - Facife j w The size of fhe ferm is: 1807210 (nak)
¥ 105 Owdlabke in the following colors grey,

e e T T T e e e
& The inifal Mmessose ol the I:II'IEI"l.El'lI'II;I mazhine

oo be ot mioat &0 s=sconds lorg [Eelp|

|& ® H rtor=: b= mosived mesoges using
seoure fechrnology, which enables you 1o
tachnicol imda list=r o ke without rewirding the tops
(hakz)

® Tha answaihn mmoching stoks:s marscnes
loastingy, ol togathar of most 25 rrinutss

(hekn)
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Tailor Information Presentation:
SETA

Tailoring the Interaction with Users in Web Stores 41
7- Facile %@‘ « Message storage on digital memory (help)
+ Mazimum length of the initial message: b0
e put Facile in the cart secC. @E:'
jﬁ'ﬂﬁ"ﬂ* + Mazimum length of the stored messages: 29
. i min. {hel
* Available colors: grey, black (help)
I + Size: 150x/0:A210 (help)
techinicd] ihfs + Exhausted Memory warning message (help)
Lit. 108000 + Filtenng function (help)
« Led (help)
+ Passibility to remotely listen to messages and
delete them (help)
+ hdemo facility (help)
E meare information

Figure 14, Detail of a presentation page describing the “Facile”™ answering machine,
tallored to an expert user.



Support to Learning/Training

d Which forms of adaptation are relevant?

Take Over
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AUuto TUtor (Graesser et al 2000, 2010)

» Helps students learn a variety of topics by guiding them in question-
answering dialogues

2 - | T cxporlorg syulorey Faolje pow we B word [oosssing @

e
ahad Corvnaten Wen grobamem Hom el yous apge e { mpsles ne e g
-, r .

i = Ll s
Tiloe Tha Eoa=sifg Sysiem o b ook m0 i Thes § Srmoded Seres
F:



http://www.youtube.com/watch?v=aPcoZPjL2G8

Andes (Conati et al 2002, Vanlhen et al 2005)

» Provides an interface for students to solve physics problems

» Interactively monitors the student’s problem solution and intervenes with
adaptive suggestions when the student needs help (coached problem

solving)

YSNANDES Physics Workbench - [P11-2-Solution.fbd]

[ﬂ File Edit Diagram VYariable Yiew Help

=18 x]

= R e L = e R e =
. L Variables |
LJ A 2000-kg car in neutral at the top of a 20-degree inclined —
|| driveway 20 m long slips its parking brake and rolls down. Name | Definition _ | %-Comp | ‘v-Comp |
——| Assume that the driveway is frictionless. 2 T0 car starts rolling
= = T car hits garage door
74 At what speed will it hit the garage door? W mc massof car
—_ W Fw magnitude of the Weight For...
—
Al Answer:
D
E /
23 20m
I I - 20° =
7 -
= 1. —
g c Ew.=mcxg
2. W
B w
(=] 3.
& :
- - 5.
Think about what you need to do in order to
have a complete free body diagram for the car. 3
Explain further Hide
. & i

For Help, press F1

[NUM 00021 4




UAI: Functions and Forms (some)

Functions
Support Support
System Info Acquisition/ Euppc_)rt Support Support
Usage Decision Making carning Collaboratior] [Entertainment
¢ Advice _ :
T;ketc_)ver A;(;I]gpt on Retrieve Info/ Talllor Advice
outine System || Recommend Objects Info on
Tasks Interface Usage Presentation task

Forms of Adaptation



Support to Learning/Training

d Most forms of adaptations are relevant

= Provide help on both interface usage and
learning tasks

= Take over routine tasks not crucial for learning
= Adapt the interface to facilitate learning
= Help finding information

= Recommend learning material (lessons,
exercises, activities)

= Tallor content/presentation of learning material



UAI: Functions and Forms (some)

Functions
Support Support
System Info Acquisition/ Euppc_)rt Support Support
Usage Decision Making carning Collaboratior] [Entertainment
Advice _ :
Tlgketc_)ver A;(;I]ipt on Retrieve Info/ Talllor Advice
outine System || Recommend Objects Info on
Tasks Interface Usage Presentation task

Forms of Adaptation



UAI: Functions and Forms (some)

Functions
Support Support
System Info Acquisition/ Euppc_)rt Support SUPPON
Usage Decision Making carning Collaboration| [Entertainment
¢ Advice _ :
T;ketc_)ver A;(;I]gpt on Retrieve Info/ Talllor Advice
outine System || Recommend Objects Info on
Tasks Interface Usage Presentation task

Forms of Adaptation



Support Collaboration

J Help people interact effectively

= Computer-Supported Collaborative Work
(CSCW)

= Computer-Supported Collaborative
Learning (CSCL)

d Specific forms of adaptation for
collaboration?



UAI

Functions
Support Support
System Info Acquisition/ Euppc_)rt Support SUPPOH
Usage Decision Making carning Collaboration| [Entertainment
¢ Advice _ :
Tsketc_)ver A;ﬂzpt on Retrieve Info/ Talllor Advice
outine System || Recommend Objects Info on
Tasks Interface Usage Presentation task

Forms of Adaptation



Support Collaboration

Recommend suitable collaborators
Give advice on collaboration process

Adapt the interface to facilitate
collaboration

= E.g., enforce specific roles



UAI: Functions and Forms (some)

Functions
Support Support
System Info Acquisition/ Euppc_)rt Support SUPPOH
Usage Decision Making carning Collaboration| [Entertainment
¢ Advice _ :
Tsketc_)ver A;ﬂzpt on Retrieve Info/ Talllor Advice
outine System || Recommend Objects Info on
Tasks Interface Usage Presentation task

Forms of Adaptation



Support Entertainment/Social media

J Explosion of applications
= User-Adaptive Games

= Adaptive TV (e.g. Netflix, Amazon Prime)

= Social Media
J Again, many forms of adaptation can be relevant

= Recommend games, partners, friends, TV programs,
tweets

= Adapt the interface to maintain engagement
= Adapt information presentation

= Advice on task



UAI

Functions
Support Support
System Info Acquisition/ Euppc_)rt Support SUDPOH
Usage Decision Making carning Collaboration| [Entertainment
¢ Advice . :
Tsketc_)ver A;(;I]zpt on Retrieve Info/ Talllor Advice
outine System || Recommend Objects Info on
Tasks Interface Usage Presentation task

Forms of Adaptation



Overview

J Functions and Forms of Adaptive IUIs
J Components

J Usability and Evaluation



Intelligent Agent (Poole and Mackworth 2010)

] Its actions are appropriate for its goals and circumstances

e Including limited resources
- Itis flexible to changing environments and goals

It learns from experience

prior knowledge
past experiences |
goals/values Actions
observations )

o
- .
‘_-ﬂ'



Representation and Reasoning

1 To reason about the environment an agent needs
to represent it => knowledge

1 One of Al goals: specify techniques to
« Acquire and represent knowledge about a domain
* Use the knowledge to solve problems in that domain



Knowledge in UAI



Knowledge in UAI

JKnowledge about the user (user model)

JKnowledge about the application domain/task
(domain model)

JKnowledge about the communication process
(interaction model)



User Model: Which User Properties
Should be Represented?

Forms (_Jf (_[ Inference/Learning: }
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User Model: Which User Properties
are Represented?

Forms (_Jf (_[ Inference/Learning: }
adaptation how to adapt

Depend upon the type(s) of
adaptation that we want to
achieve

| User Model |

b
=7 g
) ¥, f
|
: l

l | Inference/Learning:
| Input sources
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Example: SETA

Tailoring the Interaction with Users in Web Stores 41
7- Facile %@‘ « Message storage on digital memory (help)
+ Mazimum length of the initial message: b0
e put Facile in the cart secC. @E:'
jﬁ'ﬂﬁ"ﬂ* + Mazimum length of the stored messages: 29
s s min. thel
* Available colors: grey, black (help)
I + Size: 150x/0:A210 (help)
techinicd] ihfs + Exhausted Memory warning message (help)
Lit. 108000 + Filtenng function (help)
« Led (help)

+ Passibility to remotely listen to messages and
delete them (help)
+ hdemo facility (help)

“Tniloring the Internction with Users in Wels Stores 41

i -
7. Facile " * Message siorage on digial memony felp)
+ Maxlmum length of the Inkilal message: 80

langth of tha stored messages: 25

hhhhhhhhhh
Lit. 100000

Flgure 14, Detail of a presentation page describing the “Fac
tallored to an expert user.

Figure 14. Detail of a presentation page deseribing the “Facile™ answering machine,
tailored to an engpert usor.



SETA: Which User Properties are

Represented?

Forms of
adaptation

th Users in Web Stores 41

7. Facile + Message storage on digital memory (help

+ Maximum length of the initial message: 60
| sec. (hel|

| + Maximum length of the stored messages: 25
min. (hel

+ Available colors: grey, black (helx)

+ Exhausted M warning message (helg)

4
e

Lit. 108000 |
* Led (help

| + Possibility to remotely listen to messages and

| dalete them (hely

| « Merno facility (help)

‘é mere information

Figure 14. Detail of a presentation page describing the “Facile” answering machine,
tailored to an expert user.
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Example: DiamondHelp

B I‘I‘-‘hut do you want to dn'!‘]

Overview of washer-dryer. Choose the fabric and stain.
Run an existing cycle. Define a new cycle.
Sawve work and exit.

m Choosing the fabric and stain > Choosing the fabric

help
I oops

[ What next? 'i
L .

g b’
. i What do you want to de? i
- = -

e

s -
g Choase the fabric and stain ,.L
ps

E _[_ Please press the Fabric Load picture to pop up the fabrie :huiws]

No, felp
Cancel choosing the fabric and stain. | ¥ sops
Run Cycle | Fabric and Stain ] Wash Settings Dry Settings '
Standard Cycle Fabric Load Staiin h
L 3% A
Mixed Garments Mo Stain |
_ " N Rinse Only Rinse & Spin Only Bry Only
| Rename || Delete g| O = O _,-lf"

Figure 15.8. Example of collaborative assistance offered by

DIAMONDHELP.



DH: Which User Properties are

3 IPIeasu press the Fabric Load picture to pop up the fabric ehaiws]

No. help
Cancel choosing the fabric and stain. | ¥ aops

Run Cycle " Fabric and Stain | Wash Settings Dry Settings
Standard Cyche | [ FabricLoad Stain
$O A
Mixed Garments Mo Stain
( Rinse Only Rinse & Spin Only Dry Bnly
name || Delete | (=] (=) (=]

Figure 15.8. Example of collaborative assistance offered by
DIAMONDHELP.
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Which User Properties are Represented?

Forms (_)f <_£ Inference/Learning: }
adaptation how to aldapt

User Model

Goals

Beliefs/Domain knowledge
Proficiencies

Behavioral regularities
Interests

Preferences
Personality

Affective state
Context of interaction

-2
e
iy

‘ | Inference/Learning:
| Input sources

Relevant user
properties/states




User Model: Acquisition

User’s input + inference/learning mechanisms

¢
T

3 I= 6

o
= l

L>| | Inference/Learning:
nput sources Relevant user
properties/states




User’s input
- Explicit

« Self-reports (personal characteristics, proficiencies,
Interests)

 Tests

« Evaluations of specific objects

J Non Explicit

= Naturally occurring actions (e.g., mouse clicks,
scrolling..)

= Low level measures of psychological states (e.g. facial
expressions, eye-gaze, hart rate).

= Low-level measures of context (e.g., position via GPS)



Acquisition mechanisms
J Knowledge-Based (or Expert-Based)

= Define rules (deterministic or probabilistic) to identify
relevant user properties based on existing
theories/knowledge

] Data-Based

e Learn relevant user features from data (e.g
labeled or unlabelled example behaviors)

J Hybrid



Knowledge-Based Example

A computer tutor can use expert-defined rules to infer student’s

knowledge of a particular topic from her correct or incorrect answers, or
from knowledge of related topics

If answer to question X is correct

Then there is a probability p(c) that the user knows topic T

If answer to question X is incorrect

Then there is a probability p(i) that the user knows topic T

56



Knowledge-Based Example
ACT-R Models for Intelligent Tutoring Systems

Eq: 5x+3=30 ;|Goals: [Solve for x]

* Rule: |To solve for x when there is only one occurrence, |unwrap (isolate) x.
EqQ:5x+3=30; anls: [Unwrap X] |

* Rule: To unwrap ?V,|find the outermost wrapper ?W of ?V and remove ?W

Eq: 5x+3=30; Goals: [Find wrapper ?W of x;| Remove ?W]

* Rule:[To find wrapper ?W of ?V, find the top level expression ?E on side of
Emmmﬂ\/u | INING 7V, W to part of ?E that does not contain ?V

Eq: 5x+3=30; Goals: [Remove “+3”]

e Rule:To remove “+?E”, I_subtract “+?E” from both sides

Eq: 5x+3=30;[Goals: [Subtract “+3” from both sides]
* Rule: To subtract “+?E” from both sides ....

Eq: 5x+3-3=30-3




Data-based example

Agent that helps users discriminate which newsgroup (or tweeter)
postings to read and which ones to skip

Action| Author  Thread Length Where
el |skips | known new long home
¢2 |reads | unknown new short work
e3 |skips | unknown old long work
¢4 |skips | known old long home
e5 |reads | known new short  home
e6 |skips | known old long work

Learn how to classify new postings on property Action (skip, read) from
attributes Author, Thread, Length, and Where, based on existing labeled

examples 58



Domain Model

JClosed World (e.g. domain to be taught in
educational application)

= Usually well defined

= Rich representations are possible

JOpen World (e.g. the Web)
= |ll defined

= Requires to deal with lower levels of representation



Communication Model

- How different forms of adaptation are actually
Implemented in the interface

J Must follow design principles for usability
= Predictability and Transparency
= Controllability
= Unobtrusiveness

= Privacy

Breadth of Experience
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how to provide explanations

Vision: Personalized XAl

 Intelligent systems that understand to whom, when and

e Good Ul tools for users to access then on demand

Why?
How?

Forms of adaptation

*Glve help

*Adapt interface
Tailor Information
*Recommend Objects

« EXPLANATIONS

Input sources

User Model

D S ——

*Goals 7
{ *Knowledge ?

*Behavioral ?
Regularities

*Preferences ?

e Interface Actions

* Facial Expressions
 Physiological Signals
 Speech

Emotions ?

«Cognitive Load
?




Overview

J Functions and Forms of Adaptive IUls
J Components

J Usability and Evaluation



Evaluation of Adaptive |UI

For performance and user satisfaction
= Wizard of Oz Studies
= Simulations using data from a non-adaptive system

= Controlled studies

= Field Studies



Some Topics

Supporting System Use:

« Taking Over Routine Tasks Can add specific topics

» Providing Help students are interested in
» Tailoring the Interface

Adaptive Support to Learning
« Student Modeling
 Model Tracing and Issue Tracing Tutors
» Decision Theoretic Tutors
Supporting Info Acquisition/Decision Making
» Support for Browsing
« Recommending Products
« Adapting Info Presentation
Explanation, Trust, Transparency, Fairness in UAI
Conversational Agents
Modeling and adapting to
« User Affect
« Cognitive Measures (cognitive load, attention)
* Meta-Cognition



Tu.

18

Mixed-Initiative
Interaction

Next Time

E. Horvitz. Principles of Mixed-Initiative User Interfaces. CHI
'99, 159166

One question | by noon Monday
No summary

Bunt A., Conati C. and McGrenere J. (2007). Supporting
Interface Customization Using a Mixed-Initiative Approach.

[UI 2007, International Conference on Intelligent User
Interfaces, 92-101.

One Question and summary by noon Monday
(post questions in Piazza folder "Jan18"
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CPSC 532C/554C 201 2021W?2 Topics in Artifici  jump to Today
al Intelligence - HUMAN-CENTRED Al it
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Spring 2022

Cristina Conati«
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Survey for students
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