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The Information Retrieval Paradigm

Set of Queries Set of Documents

Query 
Formulation Indexing

indexquery

matches based on string similarity
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Classical Information Retrieval
Simplified Form

search term

keywords

search index

search query

document corpus

document



Semantic Web Technologies , Dr. Harald Sack, Hasso Plattner Institute, University of Potsdam

The Information Retrieval Dilemma

● ambiguity of natural language (polysemy)
● different words/expressions for the same concept 

(synonyms, metaphors)
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Semantic Search

● Annotation of (text-based) metadata with explicit semantics
as e.g. semantic entities

● Entity-based Information Retrieval
○ Language independent

● Make use of underlying Knowledge Base, as e.g. 
○ content-based similarities among entities 
○ content-based relationships between entities

● Interoperable metadata via semantic annotations
○ for content-based description
○ for structural and technical description 

● Content-Based Navigation and Result Filtering (Search Facets)
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Semantic Search vs. Keyword-Based Search

● Query String Refinement
enables more precise or more complete search results

● Cross Referencing
enables to complement search results with additional associated or 
similar information

● Fuzzy Search
enables the determination of nearby results and results related by 
content

● Exploratory Search 
enables visualization and navigation of the search space 

● Reasoning
enables to complement search results with implicitly given information



The first Man on
the Moon

….
On the Moon, the 38-year-
old civilian commander, 
radioes to earth and the 
mission control room here: 
“Houston, Tranquility 
Base here, The Eagle has 
landed.”
….
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Entity Based Search

Search Query: Armstrong  on the Moon

Named Entity Resolution

dbr:Neil Armstrong dbr:Moon

dbr:Neil Armstrong

dbr:Moon

Named Entity Resolution

Indexing Entity-Based Query Matching

● simple entity matching
● similarity-based entity matching
● relationship-based entity matching
● ... 



The 2nd Man on
the Moon

….
Legendary astronaut 
Buzz Aldrin has revealed 
some captivating pieces of 
Apollo 11 memorabilia on 
social media in the last few 
days.
...
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Entity Based Search

Search Query: Armstrong  on the Moon

Named Entity Resolution

dbr:Neil Armstrong dbr:Moon

dbr:Buzz_Aldrin

dbr:Moon

Named Entity Resolution

Indexing Entity-Based Query Matching

● simple entity matching
● similarity-based entity matching
● relationship-based entity matching
● ... 

dbr:Neil_Armstrong

semantic
similarity two entities are considered  semantically similar, 

● if they share many property/value pairs
● if they share many properties with similar values
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Entity Based Search

Search Query: Armstrong  on the Moon

Named Entity Resolution

dbr:Neil Armstrong dbr:Moon

dbr:Apollo_11

dbr:Moon

Named Entity Resolution

Indexing Entity-Based Query Matching

● simple entity matching
● similarity-based entity matching
● relationship-based entity matching
● ... 

dbr:Neil_Armstrong

dbo:mission

dbo:Astronaut

rdf:type
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Entity Suggestion
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Information Exploration

e.g. via refer.cx WordPress PlugIn at http://blog.yovisto.com
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07: Exploratory Search
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Carl Spitzweg: The Bookworm, 1850


