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Motivation

American National Security
Advisor (1919-1996)

Q1575845McGeorge Bundy

Soviet politician, First Secretary
of the Communist Party of the
Soviet Union (1894-1971)

Q35314Nikita Khrushchev

Federal state, capital and largest
city of Germany

Q64Berlin

Sovereign state in Southeast
Asia

Q819Laos

35th president of the United
States (1917–1963)

John F. Kennedy Q9696

International economic
organization, 1958-1993

Q52847European Economic
Community

British politician and Prime
Minister (1894–1986)

Harold Macmillan Q128985

...

Knowledge Base
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Example

Many places and monuments have been named in honour of Washington, most

notably the capital of the United States, Washington, D.C. In addition, Washington

is the only US state named after a president.
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1.Step: Mention Detection

PERSON

LOCATION

LOCATION

LOCATION

LOCATION

Many places and monuments have been named in honour of Washington ,

most notably the capital of the United States , Washington, D.C.

In addition, Washington is the only US state named after a president.
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2.Step: Candidate Selection

PERSON

LOCATION

LOCATION

LOCATION

LOCATION

Many places and monuments have been named in honour of Washington ,

most notably the capital of the United States , Washington, D.C.

In addition, Washington is the only US state named after a president.

Association football player

Q16235149Conor Washington

American politician and former
mayor of the District of
Columbia (1915-2003)

Q935067Walter Washington

American politician, former
Mayor of the city of Chicago
(1922-1987)

Q295584Harold Washington

1st president of the United
States (1732−1799)

Q23George Washington

Candidate list

4/15

http://www.uni-dortmund.de


3.Step: Entity Ranking

Neural Network

Many places and monuments have been named ... Washington ... a president
Context

Harold Washington (Q295584)

George Washington (Q23)

Walter Washington (Q935067)

Conor Washington (Q16235149)

None

0.10

0.70

0.11

0.00

0.09

Association football player

Q16235149Conor Washington

American politician and former
mayor of the District of
Columbia (1915-2003)

Q935067Walter Washington

American politician, former
Mayor of the city of Chicago
(1922-1987)

Q295584Harold Washington

1st president of the United
States (1732−1799)

Q23George Washington

Candidate list
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Datasets

(a) HW-AIDA-CoNLL (b) IAM-DB (c) George Washington
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HW-AIDA-CoNLL

AIDA-B, MSNBC, WIKI, CWEBtest

300+
English

real no
46448

modern

[1] J. Hoffart, M. A. Yosef, I. Bordino, H. Fürstenau, M. Pinkal, M. Spaniol, B. Taneva, S. Thater . G. Weikum: Robust Disambiguation of Named Entities in Text. . Proc.
Conf. on Empirical Methods in Natural Language Processing , . 782–792, Edinburgh, UK, 20117/15
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IAM-DB

657
English

real yes
3650
2405

modern

[1] U. Marti . H. Bunke: The IAM-database: An English sentence database for offline handwriting recognition. Int. Journal on Document Analysis and Recognition, 5(1):39–46, 2002

8/15

http://www.uni-dortmund.de


George Washington

1
English

real yes
218
145

historic

[1] T. M. Rath . R. Manmatha: Word spotting for historical documents. Int. Journal on Document Analysis and Recognition, 9(2-4):139–152, 2007
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Baseline Approach

Q8010224
William Griffith

Q332419
Michael Foot

Q9630
Labour PartyHugh Gaitskell

Q33738

Manchester Exchange
Q11797268

Knowledge Base
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Baseline Approach

A MOVE to stap Mr. Gaihkell from nominating ang move
Labour lief Perrs in to he made at a meeting of Labour
OM Pr tomorrou . Mr. Mickael Foot her put down a
resolution on the subject and he is to be backed by Mr.
Will Griffiths , OM P fro Manchester Exchange .

Word Image
Handwriting

Recognizer [16]

Q8010224
William Griffith

Q332419
Michael Foot

Q9630
Labour PartyHugh Gaitskell

Q33738

Manchester Exchange
Q11797268

Knowledge Base

[16] L. Kang, J. I. Toledo, P. Riba, M. Villegas, A. Fornés . M. Rusiñol: Convolve, Attend and Spell: An Attention-based Sequence-to-Sequence Model for Handwritten Word

Recognition. . Proc. German Conf. on Pattern Recognition, . 459–472, Stuttgart, Germany, 2018
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Recognizer [16]

Textual NEL
Model [15]

two-staged approach
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Recognition. . Proc. German Conf. on Pattern Recognition, . 459–472, Stuttgart, Germany, 2018

[15] J. M. van Hulst, F. Hasibi, K. Dercksen, K. Balog . A. P. de Vries: REL: An Entity Linker Standing on the Shoulders of Giants. . Proc. Int. ACM SIGIR Conf. on Research
and Development in Information Retrieval , . 2197–2200, Xi’an, China, 2020
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Handwriting Text Recognizer

[1] L. Kang, J. I. Toledo, P. Riba, M. Villegas, A. Fornés . M. Rusiñol: Convolve, Attend and Spell: An Attention-based Sequence-to-Sequence Model for Handwritten Word

Recognition. . Proc. German Conf. on Pattern Recognition, . 459–472, Stuttgart, Germany, 2018
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REL: Radbound Entity Linker

Mention Detection Candidate Selection Entity Ranking

[1] J. M. van Hulst, F. Hasibi, K. Dercksen, K. Balog . A. P. de Vries: REL: An Entity Linker Standing on the Shoulders of Giants. . Proc. Int. ACM SIGIR Conf. on Research
and Development in Information Retrieval , . 2197–2200, Xi’an, China, 2020
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REL: Radbound Entity Linker

Mention Detection Candidate Selection Entity Ranking

[1] A. Akbik, T. Bergmann, D. Blythe, K. Rasul, S. Schweter . R. Vollgraf: FLAIR: An Easy-to-Use Framework for State-of-the-Art NLP. . Annual Conf. of the North American
Chapter of the Association for Computational Linguistics, . 54–59, Minneapolis, MN, USA, 2019

12/15

http://www.uni-dortmund.de


REL: Radbound Entity Linker

Mention Detection Candidate Selection Entity Ranking

entity context similaritymention-entity prior
P(e|m) Wikipedia2Vec

PERSON... have been named in honour of Washington , most notably the capital ...

1 2 3 4 65 7
Candidate list

[1] O. Ganea . T. Hofmann: Deep Joint Entity Disambiguation with Local Neural Attention. . Proc. Conf. on Empirical Methods in Natural Language Processing , . 2619–2629,
Copenhagen, Denmark, 2017
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REL: Radbound Entity Linker

Mention Detection Candidate Selection Entity Ranking

- Represents entities and their local context using embeddings

- Latent relations between mentions

[1] P. Le . I. Titov: Improving Entity Linking by Modeling Latent Relations between Mentions. . Annual Meeting of the Association for Computational Linguistics, . 1595–1604, Melbourne,
Australia, 2018
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REL: Radbound Entity Linker

Mention Detection Candidate Selection

Entity Disambiguation
Entity Linking

Entity Ranking
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Evaluation metric

Precision =
# of correctly detected and disambiguated mentions

# of predicted mentions by model
(1)

Recall =
# of correctly detected and disambiguated mentions

# of mentions in gold standard
(2)

F1 =
2 ∗ Precision ∗ Recall
Precision + Recall

(3)

InKB → only mentions that have an entity in KB or where NEL approach predicted an entity for

Strong annotation matching → mention has to be recognized completely and linked properly
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Results

Table: Named Entity Disambiguation (NED) and Linking (NEL) performances measured in InKB micro F1 score
based on strong annotation matching

AIDA-B MSNBC WIKI CWEB IAM GW

NED Annotation 87.9 91.9 75.7 76.7 69.4 22.6
HTR+D 74.8 80.1 63.1 60.1 54.9 19.4
HTR 52.0 59.0 47.9 45.8 31.4 12.9

NEL Annotation 79.1 75.4 40.1 47.8 49.8 15.2
HTR+D 68.0 64.2 33.2 34.9 38.1 12.5
HTR 56.7 55.7 30.6 33.8 27.5 7.1
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Conclusions
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