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curl -X POST -H "Accept: text/turtle" -H "Content-type: text/plain” \ POS I
--data "The Stanbol enhancer can detect famous cities such as \
Paris and people such as Bob Marley." \

http://localhost:8080/enhancer co nte nt

"@type": [
"enhancer :Enhancement" ,
"enhancer :EntityAnnotation”

Enhancement Chain: default all 5 engines available

1

@ tika ( optional , TikaEngine)
"dc:icreated": "2012-84-13T13:43:56.0162",

o Iangid ( required , LangldEnhancementEngine)

ner i N ti jonEnhan tEngir .
O er ( required , NamedEntityExtractionEnhancementEngine) wenhancer :conf idence” : 17396.67,

"enhancer :entity-label": {
"@literal": "Bob Marley",
"@language": "en"

B Results
"enhancer :entity-reference": "http://dbpedia.org/resource/Bob_Mar ley",
"enhancer :entity-type": [

: as RDF
1

“enhancer :extracted-from”: “urn:content-item-shal:-4186ce@ddgobz7663a8ea60f c7acebeeefazalrd;
b

@ dbpediaLinking ( required , NamedEntityTaggingEngine)

Analysis
Chain

"owl:Thing"
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fise:TextAnnotation

fecend Suggestion 1

fise:selection
-context

dbpedia-oncPerson —

fise:EntityAnnotation

. 4
0897""xsd double +—u0 - rdf:type

.................................... ﬂse Conﬁdence ﬂse:enUty-Iabel-' Bob Marley@en |

dc:relation

fise:entity-type gbpedia-ont:Person,

- dbpedia-ont:MusicalArtist
fise:confidence Zv .............................................. :

\‘ |.0Mxsd:double

fise:EntityAnnotation dcirelation

'Bob Marley@en

: fise:entity- :
- dbpedia-ont:Person, reference rdfs:label—’; Bob Marley@en
dbpedla-onLComedlan R
© 0.68"xsd:double Cj,,,'?.‘FPf’.‘??P?‘.’..'?.9??’,?9?9,‘,’??‘%’,’9?",v”,,‘"'ey
fise:entity rdfs: Iabel—’ Bob Marley@en

- f: ,  rdislabel— B
Suggestion 2 \‘C{ _____________________________________________________
htep://bpedia. orglresourcelBob Marley (comedi Q)
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Metadata

_ oa:
?nn/o%ﬁ rdf:type ™1 Annotation

oa:hasBody oa'hasTarget oa:Specific
/ Resource
rdf: type
sptarget1 oa:Selector

. h S i
AnnOtatIOn oa:hassouree oa:hasSelector rdf:type

G o>

Media Fragment
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“My favourite actress is Natalie Portman.”

<#char=3_,12> | . _ Tokenizer <#char=3,12> Integration
a nif:String, nif:RFC5147String, nif:Word; a nif:RFC5147String, nif:String; through merged RDF
nif:anchorOf “favourite”; a nif:Word:
nif:referenceContext <#char=0,>; nif:anchorOf “favourite”:
nif:beginindex 3% nif:referenceContext <#char=0,>;

nif:endIndex 122 nif:beginlndex 113";

<#ichar=3,12> Snowball Stemmer nif:endindex  “6%;
nif:stem “favourit”. nif:stem “favourit”;

<#char=3,12> Stanford Core NLP nif:oliaLink <http://purl.org/olia/penn.owl#l)>;
nif:oliaLink <http://purl.org/olia/penn.owl#)J>; nif:oliaCategory <http://purl.org/olia/olia.owl#Adjective>;
nif:oliaCategory <http://purl.org/olia/olia.owl#Adjective>; nif:lemma “favorite”;
nif:lemma “favorite”. [sic]

itsrdf:taldentRef <http://dbpedia.org/resource/Favourite>;

<#char=3.12> DBpedia Spotlight itsrdf:taConfidence "0.10"*xsd:decimal.

itsrdf:taldentRef <http://dbpedia.org/resource/Favourite>;

itsrdf:taConfidence "0.10"*"xsd:decimal. @base <http://example.org/prefix>

Everything
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URI Scheme to generate Media Fragment URI’s

allows to automatically start end
iIntegrate information from different Components

Efficient Annotation Scheme
even suitable for word level annotations

selections can be encoded in the URI
reasoning can be used to reduce triple count

OLIA - Ontologies of Linguistic Annotation

supports 34 Annotation Models and 69 Languages ’:
© salzburgresearch 6


http://www.example.org/expl.txt#char=3,12

Combines
Open Annotation ... as core annotation structure
NIF ... to represent lower level NLP results (optional)

Extended with

Stanbol Enhancement Structure inspired
Annotation Bodies ... for high level annotations

Shortcuts for Media centric Annotation
processing
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rdf:type ———>

oa'hasBody oa'hasTarget

rdf type
sptarget1
fam: selector oa: hasSource

oa:
Annotation

oa:Specific
Resource

oa:Selector

?

oa:hasSelector rdf:type

fam:extracted-from v

© salzburgresearch

nif:sourceUrl

rdf:type

nif:referenceContext

!

context1

rdf:type

nif:String

nif:Context




sptarget1 oa:Selector
fam: selector oa: hasSource /1&
oa:hasSelector rdf:type

fam: extracted from '

PREFIX oa: <http://www.w3.org/ns/oa#>
PREFIX fam: <http://vocab.fusepool.info/fam#>

SELECT ?body ?source ?selector

WHERE {
?body a {annotation-type} ;

fam:extracted-from ?source ;
fam:selector ?selector .

© salzburgresearch Jakob Frank, Rupert Westenthaler



Annotates the language of the Content

@prefix ex: <urn:fam-example:> .

@prefix oa: <http://www.w3.org/ns/oa#> .

@prefix fam: <http://vocab.fusepool.info/fam#> .

@prefix nif: <http://persistence.uni-leipzig.org/nlp2rdf/ontologies/nif-core#> .

ex:lang-anno-1 a fam:LanguageAnnotation

dct:language "en ;
fam:confidence “0.9998"""xsd:double

e

e
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Annotates Named Entities mentioned in the Text
e.g from Named Entity Recognition (NER) Tools

ex:ent-ment-anno-1 a fam:EntityMention ;
fam:entity-type dbo:Place;
fam:entity-mention "Salzuburg"@en
fam:confidence "0.876"""xsd;double ;
fam:selector <http://www.example.com/example.txt#char=20,27> ;
fam:extracted-from <http://www.example.com/example.txt>

<http://www.example.com/example.txt#char=20,27>
a fam:NifSelector, nif:String ;
nif:referenceContext
<http://www.example.com/example.txt#char=0>
nif:beginIndex "20"""xsd:int ;
nif:endIndex "27"""xsd:int
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Annotates an Entity related to the Text
Entities do have an URI| and are managed by Vocabularies

ex:keyword-anno-1 a fam:EntityAnnotation ;
fam:entity-reference dbr:Wolfgang Amadeus Mozart ;
fam:entity-type dbo:Person;
fam:entity-label "Wolfgang Amadeus Mozart"@en ;
fam:confidence "0.789"""xsd;double ;
fam:extracted-from <http://www.example.com/example.txt> .

Entity Annotations do not define the mention(s) of the Entity
In the Text.

© salzburgresearch Jakob Frank, Rupert Westenthaler




Combines an Entity Mention with a Linked Entity

Links an mention in the Text with an Entity as defined yb a
Vocabulary.

ex:linked-entity-anno-1
a fam:LinkedEntity, fam:EntityMention, fam:EnttiyAnnotation ;
fam:entity-reference dbr:Salzburg ;
fam:entity-type dbo:Place;
fam:entity-mention "Salzuburg"@en ;
fam:entity-label "Salzburg"@en ;
fam:confidence "0.893"""xsd;double ;
fam:selector <http://www.example.com/example.txt#char=20,27> ;
fam:extracted-from <http://www.example.com/example.txt>

© salzburgresearch Jakob Frank, Rupert Westenthaler



Suggest multiple Entities for a Mention

ex:entity-linking-choice-anno-1 a fam:EntityLinkingChoice ;
fam:entity-mention "Salzuburg"@en ;
oa:item ex:entity-suggestion-1, ex:entity-suggestion-2 .
fam:selector <http://www.example.com/example.txt#char=20,27> ;
fam:extracted-from <http://www.example.com/example.txt> .

ex:entity-suggestion-1 a fam:EntitySuggestion;
fam:entity-reference dbr:Salzburg ;
fam:entity-label "Salzuburg"@en ;
fam:entity-type dbo:Place ;
fam:confidence “0.973"""xsd:double ;
fam:extracted-from <http://www.example.com/example.txt> .

ex:entity-suggestion-2 a fam:EntitySuggestion;
fam:entity-reference dbr:Salzburg (state) ;
fam:entity-label "Salzuburg"@en ;
fam:entity-type dbo:Place ;
fam:confidence “0.573"""xsd:double ;
fam:extracted-from <http://www.example.com/example.txt> .

© salzburgresearch Jakob Frank, Rupert Westenthaler



Classifies a Content along multiple Categories

ex:topic-classification-anno-1 a fam:TopicClassification ;
fam:classification-scheme my:ConceptScheme ;
oa:item ex:topic-anno-1, ex:topic-anno-2
fam:selector <http://www.example.com/example.txt#char=0> ;
fam:extracted-from <http://www.example.com/example.txt>

ex:ex:topic-anno-1 a fam:TopicAnnotation;
fam:topic-reference my:ClassicalComposers ;
fam:topic-label "Classical Composers'@en ;
fam:confidence "0.872"""xsd:double.
fam:extracted-from <http://www.example.com/example.txt>

ex:topic-anno-2 a fam:TopicAnnotation;
fam:topic-reference my:Austria ;
fam:topic-label "Salzuburg"@en ;
fam:confidence "0.743"""xsd:double.
fam:extracted-from <http://www.example.com/example.txt>
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NIF 2.0 Transformation Engine [1]

part of the org.apache.stanbol.enhancer.engines.nlp2rdf module
version: >=0.12.1and 1.0.0-SNAPSHOT
serializes the Analyzed Text Content Part as NIF 2.0

FISE to FAM Converter Engine [2]

provided by the eu.fusepool.p3.stanbol-engines-fise2fam:
stanbol-engines-fise2fam module

version: 1.0.0
converts the RDF of the Stanbol Enhancement Structure to the FAM

[1]
[2]
© salzburgresearch Jakob Frank, Rupert Westenthaler 16


http://stanbol.apache.org/docs/trunk/components/enhancer/engines/nif20
https://github.com/fusepoolP3/p3-stanbol-engine-fam

Analysis Chain configuration
opeyiNLP " for NLP Annotations
DBpedia Linking using ‘SJMachineLinking [1]
NIF 2.0 Engine
Text Annotation New Model Engine  apachecon-demo chain

for prefix/suffix information of Selectors @ langdetect (required , LanguageDet:

. $ opennlp-sentence ( required , Ope

FlSE 2 FAM Englne § opennlp-token ( required , OpenNip
& opennlp-pos ( required , OpenNIpPc

& machinelinkingAnnotate ( requ

 text-annotation-new-model (-

Q fise2fam ( required , Fise2FamEngine

[1]
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https://github.com/michelemostarda/machinelinking-stanbol-enhancement-engine

Query Enhancement Results

as RDF Triple Store
and SPARQL Endpoint

Apache .
Marmotta

Squebi as SPARQL editor [1]

Demo Data

6 English, 4 German, 4 Italian, 4 French and 4 Spanish
news articles about Ebola

[1]
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https://github.com/tkurz/squebi
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Web View  REST API
Apache Stanbol Enhancer

Enhancement Chain: apachecon-demo all 7 engines available < List of Enhancement Chains > 4
Paste some text below and submit the form to let the Enhancement Chain apachecon-demo enhance it:

Texas healthcare workers at risk of Ebola asked to stay out of public
Seventy-five staff members of Dallas hospital asked to sign ‘binding legal order’ that states they will avoid public spaces

Healthcare workers deemed to be at risk of contracting Ebola after dealing with a patient who died from the virus in Texas are being asked
to sign voluntary agreements to stay away from the public, after Dallas authorities decided against declaring a state of emergency.

Seventy-five staff members from Texas Health Presbyterian hospital are being given a “binding legal document and order” that states they
will avoid public transport, not go to areas where large numbers of people congregate, and continue to be monitored twice a day for
symptoms, county judge Clay Jenkins said on Thursday.

Any of those involved in the care of Thomas Eric Duncan who refuse to sign the agreement would be subject to a legal control order,
Jenkins told reporters after a meeting of the county commissioners court in downtown Dallas. “All the remedies of the law are available,”
he said. However he said he believed this would not be necessary. “These are hometown healthcare heroes,” he said. “They’'re not going to
jail.~

Output format: | Turtle + || Run engines

Enhancement Process Metadata

Execution of Chain apachecon-demo completed in 735ms. 4

Raw RDF output

<urn:enhancement-51fce9el-6d53-982b-all5-44ca50ede735-annotation>
a <http://www.w3.org/ns/oa#Annotation> ;
<http://www.w3.org/ns/oa#annotatedat>
"2014-11-05T09:35:20.3662"""<http://www.w3.0org/2001/XMLSchema#dateTime> ;
<http://www.w3.org/ns/oafannotatedBy>
"com.machinelinking.stanbol.enhancer.engines.machinelinking.impl.MLAnnotateEnhancementEngine"""<http://www.w3.0rg
/2001/XMLSchema#string> ;
<http://www.w3.org/ns/oa#hasBody>
<urn:enhancement-51fce9el-6d53-982b-all5-44ca50ede735> ;
<http://www.w3.org/ns/oafhasTarget>
<urn:enhancement-51fce%el-6d53-982b-all5-44ca50ede735-sptarget> ; 9

© salzburgresearch




property hasValue isValueOf

WHO @en
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property

© salzburgresearch

hasValue

) can decl @en

WHO @en

nization ( @en

751

754

isValueOf



property hasValue isValueOf

0.8540145754814148

Medicine

© salzburgresearch



PREFIX nif: <http://persistence.uni-leipzig.org/nlp2rdf/ontologies/nif-core#>
PREFIX oa: <http://www.w3.org/ns/oa#>
PREFIX fam: <http://vocab.fusepool.info/fam#>

SELECT DISTINCT ?doc ?mention ?start ?end ?entity WHERE {
?mention a <http://vocab.fusepool.info/fam#EntityMention> ;
fam:extracted-from ?doc ;
fam:entity-mention ?mention ;
fam:selector ?selector ;
oa:item ?suggestion .
?selector nif:beginIndex ?start ;
nif:endIndex ?end .
?suggestion fam:entity-reference ?entity .

} ORDER BY ?doc ASC(xsd:integer(?start))
LIMIT 100

EU @de 223 225
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PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX nif: <http://persistence.uni-leipzig.org/nlp2rdf/ontologies/nif-core#>
PREFIX oa: <http://www.w3.org/ns/oa#>
PREFIX fam: <http://vocab.fusepool.info/fam#>

SELECT DISTINCT ?confidence ?tag ?topic WHERE {
?m a <http://vocab.fusepool.info/fam#TopicAnnotation> ;

4

fam:extracted-from <http://localhost:8080/apachecon-demo/data/news5.txt> ;
fam:confidence ?confidence

14
fam:topic-reference ?topic ;
fam:topic-label ?tag .

} ORDER BY DESC(xsd:double(?confidence))

LIMIT 100
confidence tag topic
0.7198156118392944 Medicine
0.14788953959941864 Health

0.13229481875896454 Statistics
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PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX nif: <http://persistence.uni-leipzig.org/nlp2rdf/ontologies/nif-core#>
PREFIX oa: <http://www.w3.org/ns/oa#>

PREFIX fam: <http://vocab.fusepool.info/fam#>

SELECT DISTINCT ?tag (COUNT (?tag) AS ?count) WHERE {
?m a <http://vocab.fusepool.info/fam#TopicAnnotation> ;
fam:extracted-from ?doc ;
fam:confidence ?confidence ;
fam:topic-label ?tag .
FILTER ( xsd:float(?confidence) >= "0.33"""xsd:double ) .
} GROUP BY ?tag

ORDER BY DESC(?count) B Medici
eaicine

M Health

W Politics

B Law

B Communications
B Religion

B Science

B Military

B Biology

B Economics

M Infrastructures
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