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Adaptive System

● An interactive system that:

○ Adapt its behavior to individual users based on the 
user's profile, current goals and current situation.

○ Involve some form of learning, inference, or decision 
making.

● Adaptive != Adaptable





Need for User-Adaptivity

● Diversity of Users and Contexts of Use

● Quantity and Complexity of Interactive 
Systems

● Avoid Cognitive Overload Problems



General Architecture

 
● User Model

● Domain Model

● Interaction Model



Applications

● Supporting System Use
○ support routine tasks
○ adapting interface
○ giving advice
○ dialog control

● Supporting Information Acquisition
○ help finding information
○ information presentation
○ product recommendation
○ support collaboration
○ support learning



Application: Support Routine Tasks

● save time and
effort for the user

Google Calendar

SwiftFile



Application: Adapting Interface

● to fit better with the way the user uses the system

Microsoft Office Smart Menus
Adaptive top menu

(prototype)



Application: Adapting Interface

Example: the Smashing Magazine Big screen, desktop



Application: Adapting Interface

Example: the Smashing Magazine Normal screen, desktop



Application: Adapting Interface

Example: the Smashing Magazine Small screen, desktop
Landscape, 10" tablet



Application: Adapting Interface

Example: the Smashing Magazine Portrait, 10" tablet
Landscape, 7" tablet



Application: Adapting Interface

Example: the Smashing Magazine Portrait, 7" tablet
Smartphones



Application: Adapting Interface

Example: the Smashing Magazine Small smartphones
Feature phones



Application: Giving Advice

● offer information and advice about how to 
use the application

LUMIERE prototype
Microsoft Office 

Assistant



Application: Dialog Control

● Different dialog strategies for different situations

TOOT prototype.



Application: Help Finding Information

● help user to find relevant electronic documents 
based on the user's profile
○ by recommending documents
○ by indexing them by relevance
○ by providing the information spontaneously

Google Now gives you data 
about the teams you have 

searched before

It also gives you sensitive 
information based on your 
agenda, in a timely manner



Application: Help Finding Information



Application: Help Finding Information



Application: Help Finding Information



Application: Help Finding Information



Application: Help Finding Information



Application: Product Recommendation

● Give ideas about what to buy, use or do
● Based on trends of the user behaviour, 

friends, or answers on opinion forms
● Examples:

○ Amazon recommendations
■ A lot of other e-commerces offer this



Another example: FourSquare Explorer



Application: Information Presentation

● determine the best way to present a 
document to the user

AVANTI tourist 
information system



Application: Support Collaboration

● Help users collaborate, based on their profiles



Application: Support Learning

● based on the user's profile, alters:
○ the way the information is presented
○ the content of tests
○ the content and timing of hints and feedback

● supports the navigation through the content

ELM-ART system



Challenges

● predictability and transparency

● controllability

● unobtrusiveness

● privacy

● breadth of experience



● Whether if the user can understand what's 
going to happen after an action she takes
○ if I click this hidden option, will it be visible in the 

next time I need it?
● System's competence

○ if the user thinks the system is too good, she can rely 
too much on it and have trouble later

○ if the user underestimates the system, she may not 
benefit fully of it

Challenge: Predictability/Transparency



● If the user dislikes some behaviour of the 
system, she should be able to disable that
○ What if I clicked a menu option wrong, and I don't 

want it to appear in the main menu? Can I hide 
specifically that option?

● The user could be able to fine-tune the 
system's actions

● Enhanced by Transparency and 
Predictability, so the user can understand 
what's happening, but she still need to be 
able to change it

Challenge: Controllability



● Let the user do what she's doing
● Help the user instead of bother
● Less questions, more inference
● You're a computer, not a human

Challenge: Unobstrusiveness

The Lumiere 
prototype let the user 
say the assistant is 
bothering instead of 
helping, so the 
system will be less 
intrusive next time. 
Also, if the user 
ignores the box, it 
apologizes and go 
away silently.



Challenge: Unobstrusiveness



Challenge: Privacy

● Do you really need to know everything about 
your user to do your job?

● Tell the user what's that information for
● Rules here usually apply to all kinds of 

information systems
● Very common concerns in e-commerces, that 

have other reasons to use your information 
without your consent



Challenge: Privacy



Challenge: Breadth of Experience

● Shortening the user options (just because 
you know they're not going to choose some 
other) can also lead them to learn less about 
your system

● Incompleteness of relevant information can 
make your system give less useful ideas

● Filter bubble



Obtaining Information

● Explicit Self--Reports and -Assessments
○ Objective Personal Characteristics
○ General Dimensions
○ Specific Evaluations
○ Responses to Test Items

● Non-explicit Input
○ Naturally Occurring Actions
○ Previously Stored Information
○ Low--Level Indices of Psychological States



Learning about the User

● Techniques used to learn and make 
inferences about the user
○ Classification (Machine Learning)
○ Collaborative Filtering
○ Decision--Theoretic Methods (e.g.: Bayesian 

networks)
○ Plan Recognition
○ Stereotype Approach



Evaluation of the System

● Used to determine the accuracy of the 
adaptations, and to evaluate usability.

○ Wizard--of--Oz Studies

○ Simulations Using Data From a Non-adaptive System

○ Controlled Studies comparing System

○ Studies of Actual System Use
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Activity!
Group discussion. Please organize yourselves in a 

round-ish group.



Activity!

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


Activity!

Have you ever heard about 
Google Now before?



Your behaviour



Your e-mail



Your routine



Activity!

How does it understand this 
based on our usage of Google 

Services?



Activity!

What could it do that you 
haven't seen yet?



Activity!

Do you think it's too much 
information to be analyzed 
just to help you with your 

everyday life?


