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Introduction
Context and subsumption
Prerequisites to embed distributed Web resources in knowledge transfer and learning
F i i i f ti lit (IQ)Focusing on assessing  information quality (IQ)

A three-level  quality assessment model

The second level: Enhanced user interaction to qualify  resources

Example: Relevance in  tag-based image searchp g g
Game-based tag rating in folksonomies
On the concrete example of Flickr - an Web 2.0 photo sharing community - we will 
see how game-based rating interoperation as one example of enhanced interaction 
increases the images relevancy in folksonomiesincreases the images relevancy in folksonomies.

Evaluation of our tag rating example using Flickr.
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Summary and outlook
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Introduction: Context and subsumption

qKAI project
The overall aim is to utilize distributed Web resources (especially Open Content) for 
knowledge transfer and learning.g g

We have to provide standard tasks of knowledge engineering:
Acquisition, formalization, representation, visualization.Acquisition, formalization, representation, visualization.

We have to determine and enhance the quality of content:
Analyzes and enrichment of meta information is one important aspect regarding 
i f ti litinformation quality.
User’s opinion and knowledge can be used to annotate, rate and rank content.
The more we know about a resource, the better we can reuse it.
We deploy information quality concepts as assessment toolWe deploy information quality concepts as assessment tool.

We have to tackle extended interaction and incentive for user's attendance:
Deriving new user interaction scenarios based on Open Content.
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Interoperation as possibility to deduce new knowledge,
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Introduction: Distributed Web resources

Knowledge bases are numerously available as 
distributed resources on the Web

Linked Open Data (LOD) in Semantic Web: E.g. DBpedia 
as RDF representation of Wikipediaas RDF representation of Wikipedia.
Next to semantic data there are several further resources 
available:

Text: e.g. Wikipedia, Freebase, 
Images: e g Flickr Locr PanoramioImages: e.g. Flickr, Locr, Panoramio, …

To let users interact with Open Content out of distributed 
Web resources, a.o. finding, inquiring, selecting and , g, q g, g
adequate representing are important tasks.

The more we know about a resource, the better we can 
reuse itreuse it.

Especially in Web 2.0 we have to deal often with 
uncertain authorship and content created by non-experts
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uncertain authorship and content created by non experts 
- everybody can become an author easily (prosumer).
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Introduction: Quality of Content

If we want to embed Web content into knowledge transfer and learning, the question about 
the quality of the data is indispensable. 

Information quality (IQ) can be utilized as a tool to derive personalization and userInformation quality (IQ) can be utilized as a tool to derive personalization and user 
preferences in web-based information and knowledge systems, because it offers metrics to 
determine the “fitness for use” of autonomous, distributed resources. 

Currently Web users are claiming for more sophisticated content and less triviality [3]Currently, Web users are claiming for more sophisticated content and less triviality [3] –
especially regarding Web 2.0 content.

To utilize autonomous web resources, qualitative assessment of the broad information load 
becomes more and more importantbecomes more and more important.

Statements about the resources information quality (IQ) enhance its “fitness for use”.

… “Information quality (iq) is one of the main discriminators of data and data sources on the 
Web. … The autonomy of Web data sources renders it necessary and useful to consider 
their quality when accessing them and integrating their data.” [1].
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Introduction: Assessing information quality (IQ)

Information quality is often described as “fitness for use” in the relevant 
literature.

This implies that information quality is to a great extend subjective, because we 
have to mention multi-dimensional criteria

Depending on context user preferences and tasksDepending on context, user preferences and tasks.
If we talk about information quality, we also talk about user preferences and 
personalization.

Subjective dimensions of IQ must be assessed by the help of user interaction
User interaction can be basic, direct or indirect feedback. 

There is no absolute quality, but we can compare resources with each other 
(Open World Assumption) rate, rank and weight them.
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A three-level quality assessment model

We adjusted a three-level assessment model to our purpose:

First level assessment: Meta data analyzes
Metadata plays an important role for the determination of IQ-criteria. 
We have criteria that are directly included in a resource like format, timeliness, 
authorship, provenance, language, … e.g. Dublin Core elements.
The more meta data we have the better we get to know the contentThe more meta data we have, the better we get to know the content.

Second level assessment: User interaction
Criteria that can be assessed with the help of user interaction.Criteria that can be assessed with the help of user interaction. 
Questionnaires are often used to get feedback from the user for this purpose.
According to C. Bizer this is called Rating-based assessment.

Third level assessment: Intelligent analyzes
Employing NLP (Natural Language Processing) might detect some more information 
hidden inside the resource by entity recognition: NER (Named Entity Recognition), 
PoS (Part of Speech) Tagging or automated summarization
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PoS (Part of Speech) Tagging or automated summarization, …
According to relevant literature this called Content-based assessment.
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IQ assessment by enhanced user interaction

The problem while assessing IQ with the help of user interaction is:
How to motivate users to ongoing interaction like rating, rating or weighting? 

Questionnaires are often used to get feedback from the user for this purpose:
But filling out questionnaires is not very motivating, isn’t it?

We need some rewarding and incentive to participate …

Gaming is fun and very popular especially in Web 2.0 contexts.

We see game-based interaction as a use-case with high design and interaction 
receivables that is well suited to evaluate enhanced interaction with distributed 
resources exemplary.
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qPOINT: Rewarding any kind of interaction

We developed an ontology-based, globally interaction rewarding model.
It offers a game-oriented point and level system documenting (logging) any 
interaction upon any resourceinteraction upon any resource

Learning progress, personal knowledge, and interests can be derived.
There is a kind of history protocol for every activity of a user with a resource.
Every resource that is visualized or just queried by qKAI can be rated and ranked byEvery resource that is visualized or just queried by qKAI can be rated and ranked by 
user interaction or automated metrics like metadata detection. 
The more a resource is requested, the more statitistically data we gain.

The more we know about a resource, 
the better we can personalize its usage.
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qPOINT: Interaction tasks and improvable IQ criteria

Every interaction is rewarded with 
so called qPOINTS.
This is based on an interactionThis is based on an interaction 
catalog with assigned points.
Every interaction task is based on 
the conjunction between athe conjunction between a 
resource and a user. 
We have different types of 
interaction:interaction:

Edit, create, 
annotate/add/interlink, rate/rank.

Additionally gaming joker optionsAdditionally gaming joker options 
can be implemented:

Nonsense-Joker, Know-It-All-
Joker Explorer Joker Hint Joker
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Joker, Explorer-Joker, Hint-Joker, 
…
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Example of enhanced user interaction
to qualify Web resourcesto qualify Web resources
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Example: picture search on the Web

It is difficult to find relevant pictures to related search terms.
A Google search for the term „Jaguar“ offers the following results:

H diff i b h i l d h ? I i bi• How to differentiate between the animal and the car? It is ambiguous …
• Humans can differentiate, a “normal” search agent can not that easy …
• One solution is the Semantic Web, but not all data is available in RDF –
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e.g. Flickr images and other Web 2.0  communities.
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Tagging and groups in folksonomies

Tagging is very popular in Online communities these days.
Everybody can participate in tagging content
Tags offer a wide range of keywords but are subjective as well and 
might be confusing sometimes.
Groups allow pre-Groups allow pre
selected content and
increase the precision
and relevance of theand relevance of the 
recall.
Our idea to improve
search results is a 
keyword-oriented
group search and 
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g p
ranking.
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qRANK: Game-based tag ranking in folksonomies (1)

We developed a tag ranking game called qRANK to rate and rank Web 
resources.
RANK i il bl W b i ( l t RESTf l) d b dqRANK queries available Web services (almost RESTful) and embeds 

returned content in a predefined gaming setting.
We added some algorithms to enhance the precision (relevance) of the g p ( )
search results like e.g.  interestingness rating or precision formulas for 
folksonomies.
Additionally every gaming interaction is logged and ranks playedAdditionally, every gaming interaction is logged and ranks played 
content enabling the users’ collective intelligence by and by.
Results are stored in qKAI but are still semantically interlinked with the 
provenance source not to loose the resources’ context and for updating.
Techniques used are semantically Linked Data (annotation, interlinking), 
server-side Java, Adobe Flex/Flash and a MySql database – to be
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server side Java, Adobe Flex/Flash and a MySql database to be 
flexible in representation.
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qRANK: Screenshot and gaming targets 
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qRANK: Image tag list, related tag list and ranked tag list 
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Evaluation: Flickr search for the terms „rathaus“ and 
„hannover“
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Evaluation: Flickr search for the term „dog“
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Conclusion

All over, information quality enhancement is getting more and more important – especially 
regarding the flood of autonomous Web resources without responding authorship.

We presented exemplary the role of information quality in web-based information and 
knowledge transfer with smart interaction. 
We adapted an existing assessment model to our purpose in qKAI and showed some 
examples for enhanced, rating-based interaction that is suitable to qualify Open Contentexamples for enhanced, rating based interaction that is suitable to qualify Open Content 
stepwise in an incentive way. 
Incentive for user participation and interaction is implemented in qKAI as game-oriented, 
ontology-based and global rewarding model for any kind of interaction. 
I f ti lit b tili d t l t d i li ti d fInformation quality can be utilized as a tool to derive personalization and user preferences 
in web-based information and knowledge systems, because it offers a.o. metrics to 
determine the fitness for use of autonomous, distributed resources.

The evaluation of our game-based assessing approach for Flickr images showed  
promising results and the contents’ quality increased obviously.
Single tasks are reusable and combinable in different scenarios (implemented as atomic 
Web services)
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Web services).
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Thank you very much for your attention!
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