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Information Presentation
• Information providers have a lot of 

information to convey to their users
• Those users want only some of that 

information, presented in a meaningful way
• Thus information filtering and synthesis have 

become significant research areas
• Interactive applications that do this can be 

great sources of data for user models when 
users iteratively choose from filtered items
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The Museum Domain

• Visitors see exhibits in some  
order (sequential, random, …)

• There is often not space on 
museum labels to put all 
interesting information

• Mobile technology can be 
used to enhance the 
experience with adaptive 
multimedia presentations
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• But museums have additional interests 
besides the exchange and enhancement of 
information with their visitors

• Museums are also interested in being 
“sticky”, where visitors are involved even 
after returning home, will want to return to 
the museum, or encourage others to visit

• Museum applications with user models can 
help both the museums and the visitors
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An Expected Interaction
An interaction scenario might then be:
• The visitor enters the museum and gets a PDA
• The visitor provides basic UM seed data
• The visitor explores the museum, requesting 

information from the PDA on exhibits
• The visitor sees presentations, with the ability 

to cancel them or express interest in them
• When finished, the visitor returns the PDA and 

is given a customized printed report
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Mobile Museum Presenter

• Uses infrared beacons to infer 
position and orientation

• Shows interactive movies that 
conveys the museum’s content

• Allows the visitor to choose 
what information they see

• Cross-referenced by topic to 
allow the visitor to explore 
connections to other exhibits
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Gathering User Model Data
• What:

– Stereotypes (from age, occupation, etc.) via 
questionnaire when the visitor arrives

– Interactions (exhibits and movies chosen), 
recorded by a user log as choices are made

• How? (intrusive vs. non-intrusive)
• Can enough data be collected for 

personalization?  How intrusive must we be 
in order to collect enough?
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• We can help museums be “sticky” while 
improving visitors’ experiences 

• One way is to create an individualized, 
adaptive post-visit report of a visitor’s tour

• The report can help the visitor remember 
what they saw and link it to other information

• Ensuring the report is individualized makes it 
more likely the visitor while read it, take it 
home, and show it to friends.
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Report GenerationReport Generation
At the end of the visit, a single-page report is
printed before they leave the museum:
• Multimodal (email, paper)
• Containing text, images and hyperlinks
• Multilingual (English and Italian) as most 

visitors to major museums are international
• Containing relevant information that was 

missed, especially personalized information
• Recommendations for further information
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Report Generation
• Such a report needs to aid the user in 

associating each paragraph with an exhibit
• It is also essential that the visitor understand 

that the report is individualized
• Variation can help accomplish this:

– Different visitor paths through the space
– Organization (sequential, thematic, …)
– Perspective (artistic, historical, …)
– Clustering and abstracting visitor interests to 

interpolate over missing user model data
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Flow of Information
• The mobile presenter uses a knowledge base 

and initial user model stereotype, which is 
then refined by choices made during the visit

• The knowledge base is used to infer an 
interest model from the user model

• The interest model drives the report generator
• The two applications are completely discrete; 

only the mobile system changes UM data
• The report generator has no control over how 

the user model data is gathered or represented
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Resulting User Model
Moved in front of January for 223.0s

Started January-Fresco Overview
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Completed Presentation on CASTLE

Stopped Presentation on CASTLE-WALLS
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Completed Presentation on TOURNAMENT
Completed Presentation on KNIGHTS

Stopped Presentation on SPECTATORS
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Exploiting the User Model
• The user model is not rich enough by itself to 

drive report generation
• It doesn’t know what abstract topics the 

visitor is really interested in
• Thus it can’t assemble a report centered 

around the visitors’ interests
• It also can’t supply the types of factual and 

narrative details needed in a report
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• There is no existing text corpus that could 
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• It provides a common conceptual framework 

between the user model and applications like 
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• It is organized around a hierarchical ontology
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The Interest Model
• The user model does not tell us what exhibits 

in the museum the visitor is interested in, but 
only what he or she has seen

• It also does not describe what abstract 
concepts, such as gothic architecture, are 
interesting, especially across many exhibits

• Ideal personalized reports that are interesting 
to visitors are organized around these abstract 
topics, using specific items as supporting facts
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Necessary Interest Model Operations
• Filtering: Removing or retaining particular interests that 

satisfy a filter condition, such as all artwork elements 
containing animals or farm implements.

• Clustering: Grouping similar interests under more abstract 
hierarchies, such as aristocrats from lords and knights.

• Sorting: Placing a series of interests in some logical order.
• Splitting: Separating similar items into groups depending on 

an external element, such as when similar items are 
distributed across multiple exhibits.

• Searching: Looking through the KB for items similar to a 
given interest, to populate the text with additional details.
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• Produces full page reports about 11 frescos in 

the Castello Buonconsiglio museum
• The reports can be in English or Italian
• Anecdotally, we have seen a large amount of 

variation in tests
• Has not been evaluated

– User satisfaction?
– Quantitative measurement of variation?
– Return museum visits or web site hits?
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• The text in these reports can currently only be 

produced with knowledge-based methods
• An interest model can be inferred from the 

user model collected by another application
• The KB helps bridge these applications
• Standardized operations (services) on the 

interest model can improve report quality
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• Museums want to present only expert 
information, not what is added by visitors

• Techniques for social collaboration may 
backfire if visitors are not compatible
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