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Neil Armstrong, the 38-year-old civilian commander, 
radioes to earth and the mission control room here: 
“Houston, Tranquility Base here, The Eagle has landed.”

http://dbpedia.org/resource/Neil_Armstrong

1) Detect Named Entities in Text
2) Determine possible Candidate Entities
3) Filter Entity Candidates
4) Disambiguate Entity Candidates according to Context

Named Entity Resolution
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(1) Detect Named Entities in Text
Named Entity Resolution

● Linguistic Analysis with

○ POS Tagging

○ Named Entity Recognition

○ n-gram Analysis

○ Normalization 

Neil Armstrong, the 38-year-old civilian commander, 
radioes to earth and the mission control room here: 
“Houston, Tranquility Base here, The Eagle has landed.”

http://parts-of-speech.info/ 

http://parts-of-speech.info/
http://parts-of-speech.info/
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Named Entity Resolution

● Linguistic Analysis with

○ POS Tagging

○ Named Entity Recognition

○ n-gram Analysis

○ Normalization 

Neil Armstrong, the 38-year-old civilian commander, 
radioes to earth and the mission control room here: 
“Houston, Tranquility Base here, The Eagle has landed.”

Neil Armstrong, the 38-year-old civilian commander, 
radioes to earth and the mission control room here: 
“Houston, Tranquility Base here, The Eagle has landed.”

Person
Location
Organization

http://nlp.stanford.edu:8080/ner/ 

http://nlp.stanford.edu:8080/ner/
http://nlp.stanford.edu:8080/ner/
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mission control 2-grams
control room

mission control room 3-grams

5
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(2) Determine Possible Entity Candidates
Named Entity Resolution

● Gazeteer: semantic entities  ↔  assigned labels

● ca. 40M labels for 9M DBpedia entities

disambiguate

● Homonyms

○ disambiguation pages via dbo:wikiPageDisambiguates

redirect

● Synonyms

○ redirected via dbo:wikiPageRedirects
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(2) Determine Possible Entity Candidates
Named Entity Resolution

disambiguate

● resolve chains and cycles in DBpedia link graph

● aggregate all labels from redirect and disambiguation paths 

within the leafs

redirectredirect

redirect

label a1 label a2

label a3

label a4

label a5 label a6
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(2) Determine Possible Entity Candidates
Named Entity Resolution

disambiguate

● resolve chains and cycles in DBpedia link graph

● aggregate all labels from redirect and disambiguation paths 

within the leafs

redirectredirect

redirect

label a1 label a2

label a3

label a4

label a5

label a3
label a2
label a1

label a6
label a5
label a3
label a2
label a1
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(2) Determine Possible Entity Candidates
Named Entity Resolution

Neil Armstrong, 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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(3) Filter Entity Candidates
Named Entity Resolution

Neil Armstrong, the 38-year-old civilian commander, 
radioes to earth and the mission control room here: 
“Houston, Tranquility Base here, The Eagle has landed.”

Person
Location
Organization
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(4) Disambiguate Entity Candidates
Named Entity Resolution

● Context Analysis

○ considers ambiguity, accuracy, reliability

○ of source data (provenance, static properties)

○ as well as of mapping [label -> entity]

N.Steinmetz, H.Sack: Semantic Multimedia Information 
Retrieval Based on Contextual Descriptions, ESWC 2013
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(4) Disambiguate Entity Candidates
Named Entity Resolution

Neil Armstrong, the 38-year-old civilian commander, 
radioes to earth and the mission control room here: 
“Houston, Tranquility Base here, the Eagle has landed.”● Link Graph Analysis

● Co-Occurrence Analysis

● Relevance Ranking

induced Link Graph
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(4) Disambiguate Entity Candidates
Named Entity Resolution

Harald Sack/Barbara Fichte, Linked Data for Media Production,EBU MDN Workshop 2015,Geneva, Switzerland, June 10, 2015Harald Sack, BIS 2015 / 4th Int. DBpedia Community Meeting 2015, Poznan, Poland, 25 June 2015CC BY-NC-SA 2.0 

Neil Armstrong, 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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(4) Disambiguate Entity Candidates
Named Entity Resolution

CC BY-NC-SA 2.0 

Connected

Component

Analysis
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(4) Disambiguate Entity Candidates
Named Entity Resolution

CC BY-NC-SA 2.0 

1) Identify
    Connected
    Components
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(4) Disambiguate Entity Candidates
Named Entity Resolution

CC BY-NC-SA 2.0 CC BY-NC-SA 2.0 

(2) Identify
      Connected
      Components
      that cover 
      most term 
      partitions
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(4) Disambiguate Entity Candidates
Named Entity Resolution

CC BY-NC-SA 2.0 CC BY-NC-SA 2.0 CC BY-NC-SA 2.0 

(3) Strongly
      Connected
      Components
      consolidate
      disambiguation
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● Link Graph Analysis

● Co-Occurrence Analysis

● Relevance Ranking

(4) Disambiguate Entity Candidates
Named Entity Resolution
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(4) Disambiguate Entity Candidates
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Neil Armstrong, 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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(4) Disambiguate Entity Candidates
Named Entity Resolution

General Approach:

1. Always start disambiguation with the most reliable algorithm on most 

accurate and most reliable data

2. Resolve the remaining ambiguity with less reliable algorithms on less 

reliable data

KEA Named Entity Resolution

1. Connected Component Analysis on Link Graph

2. Co-occurrence on wikipedia text corpus

3. Popularity Based Link Graph Analysis

4. Negative Context Analysis

N.Steinmetz, H.Sack: Semantic Multimedia Information Retrieval Based on Contextual Descriptions, ESWC 2013
N. Steinmetz, H. Sack: About the Influence of Negative Context. ICSC 2013
R. Usbeck et al, GERBIL - General Entity Annotator Benchmark, WWW 2014
J. Waitelonis and H. Sack, Named Entity Linking in #Tweets with KEA, #Microposts 2016
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Next: 05 Semantic Search
OpenHPI - Course Linked Data Engineering - Lecture 6: Advanced Linked Data Based Applications

Caspar David Friedrich, Wanderer above the Sea of Fog (1818)


