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Creating interfaces for  
emerging information technology 
and  
developing information technology 
for tasks that do not yet exist 

Lynda Hardman 

Interactive Information Access 
http://www.cwi.nl/interactive_information_access  

More…is better? 

•  Users 
• Data 
•  Applications 
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Network effect 

• Web 
– Mosaic was the first “good enough” browser 

• Mobile text messaging 
–  interface was “good enough” 
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What is the problem? 

• We didn’t see the web coming 
• We didn’t see text messaging coming 
•  The linked data web is closer than you think… 
•  So what do we need to do? 

–  create novel applications 
–  for large amounts of data 
–  for many different users 
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Outline of talk 

•  Reflect on how long it takes for a culture to 
develop a medium 

•  Reflect on different roles in (information) 
applications 
–  computing scientists create technology 
–  everyone else uses it, and/or studies its use 

• Describe development of three applications 
–  data driven 
–  existing user task 
–  “new” user task 
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We had images 

Cave Chauvet-Pont-D’Arc 
© Jean Clottes 
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And then we developed text 

Dead Sea scrolls 

Newspapers 
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Visual (moving images) 
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Visual (moving images) 
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Application “generations” 

•  Personal computers 
–  spreadsheet 
– word processor 

• Web 
–  browser 
–  “Google” 
–  link-based search algorithms 

• Web 2.0 
–  blogs 
–  facebook 
–  (linked data) 
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Why can’t “we” design new technology? 
•  users 

–  unable to see beyond current technology 

•  technologists 
–  busy developing incremental, complex technology 
–  new technology enables new/unpredictable functionality 
–  don’t know how to talk users about their real needs  

•  interface designers 
–  new solutions close to existing solutions 

•  (new media) artists 
–  “random” exploration of interaction space – driven by 

novel/creative but not “useful” 
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What is the Web of Data? 

•  linked data – data from your database(s) 
•  URIs, possibly identifying media fragments 
• + annotations (tags) 
• + links among fragments & annotations 
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How much linked data is there?  

May 2007 
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Credit: Chris Bizer 
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Linked data cloud March 2008 
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Credit: Richard Cyganiak 

Linked data cloud September 2008 
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http://www4.wiwiss.fu-berlin.de/bizer/pub/lod-datasets_2008-09-18.png 
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Linked data cloud March 2009 

http://www4.wiwiss.fu-berlin.de/bizer/pub/lod-datasets_2009-03-05.png 17 

> 4.5 billion RDF triples, interlinked by around 180 million RDF links 

Who are the users? 
Why would they use the cloud? 
What tasks can be supported? 
How will the semantics help? 
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How can semantics help  
with interactive information access? 
• Query construction 

–  disambiguate input 
–  selection of available terms 

•  (Semantic) search algorithm 
–  graph traversal 
–  query expansion 
–  RDFS/OWL reasoning 

•  Presentation of search results 
–  grouping by property 
–  visualization on timeline, map 

Data sets in E-Culture demo  

20 
http://e-culture.multimedian.nl/resources/datacloud/  
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Browsing annotated collections of 
cultural heritage artefacts 
•  Who: Those interested in cultural heritage 

•  Why:  Exploring artefacts available in repository 

•  What: Search combined collecHons 

•  How:  autocompleHon to suggest topics, organise results 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22 http://e-culture.multimedian.nl/demo/session/search 
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Use of linked data in E-Culture demo 

• Query construction 
–  auto-completion uses strings found in “data” and 

“concepts” 
–  suggestions are grouped and ordered using links among 

items 

•  Result set 
–  uses empirical balance between “closeness” to search 

string and non-intuitive path 

•  Result presentation 
–  uses grouping of result set to show breadth of results 
–  uses no particular ordering within each group 
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Subject Annotation 

Who: Professional annotators  
Why: Subject matter annotation of 700.000 prints  
What: Search in multiple thesauri for annotation terms  
How: Autocompletion on who/what/where/when  
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http://e-culture.multimedian.nl/pk/annotate 

Use of linked data in annotation task 

•  Query construction 
–  auto-completion compares string in query with terms in thesauri 

•  Result set (the set of terms used to construct the menu) 
–  terms that contain the string 

•  Result presentation (in the selection menu) 
–  uses grouping of results depending on entry field 
–  ordering also dependent on entry field 
–  presentation of additional information differs per thesaurus and 

annotation field 
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Michiel Hildebrand, Jacco van Ossenbruggen, Lynda Hardman and Geertje Jacobs. 
Supporting subject matter annotation using heterogeneous thesauri, a user study in 
web data reuse. IJHCS in print. 
http://ftp.cwi.nl/CWIreports/INS/INS-E0902.pdf    
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Study of information use by cultural 
heritage experts 
 Understand the cultural heritage experts’ 
information seeking needs. 

– Why do cultural heritage expert search? 
– What are the typical experts’ search task? 
– What sources do they use? 
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Why do CH experts search? 

• Object handling: restoration, acquisition, or loan 
•  Exhibition: finding themes, comparison studies 
•  Publication: for peers or for general public 
• Managing collections’ documentation: updating 

records 
•  Building thesauri: used for annotation and search 
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Key Findings 

1.  Information gathering as primary task 
2.  Searching in multiple sources 
3.  Communication with other experts 
4.  Provenance and trust 

Prototype comparison search – bar chart 

30 http://e-culture.multimedian.nl/lisa/session/compsearch/tutorial 
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Prototype comparison search - map 
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Conclusions 

•  Build specific application 
• Determine information need 
•  Select data sources for task 
•  Ensure access to provenance information without 

being intrusive 
–  remember hyperlink markers 20 years ago? 

•  Investigating re-usable interface components 
–  autocompletion 
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What does this mean? 

•  Are there new tasks? 
• What kind of new? 
•  Can we identify them before they emerge? 
•  Can we help to form them, by helping users think 

out of the box in (higher-level) tasks they really 
want to carry out 
–  Alia Amin et al., Interact 2009 “"Fancy a drink in Canary 

Wharf?": a user study on location-based mobile search” 
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Overall conclusions 

•  Linked data is already here 
•  Be aware of the context in which the technology or 

interface is being developed 
•  Remember that users are human 

–  but that computers aren’t  

• Watch Kevin Kelly: 
http://www.ted.com/index.php/talks/
kevin_kelly_on_the_next_5_000_days_of_the_web
.html 
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What next?  

•  Identify user tasks 
– work with Frank & Abdo on communicating experiences 

on mobile devices 
–   (Vanessa) (methods to identify tasks) 

•  Understand more about data 
–  Explore “semantic gap” with Cees Snoek  

(what do we want to extract from images/videos) 

• Develop HCI methods to inform direction of 
technology development 
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