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Annotation in Natural Language
Processing (NLP)

NLP System
Tokenizer

POS Tagger
Entity Tagger
Relation Tagger
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<document source ../>

<sentence begin ... end../>
<token begin .. end ../>

<token begin .. end ..>

<entity person begin .. end>
<entity organization begin .. end/>
<relation is_ceo_of begin .. end/>
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Advantages of the UIMA Framework

Interoperability between NLP systems
- Portability of components

- Flexible exchange of components
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Advantages of the UIMA Framework

Interoperability between NLP systems
Portability of components

X Flexible exchange of components



Exchange of components in UIMA

* Adaptation Efforts
* Over-write Wrappers
* Create Matching Files

* Define a Common Annotation Type
System in advance



Annotation in NLP Systems

Wi

mi

NLP Tool I

NLP Tool W

Suite 1 | L
.@ POS

@

NLP Tool
Suite 2 ’_L Token
POSn @

Wi

NLP Tool I

Suite n | L

Suite 3 |
Token
POS2

j



Annotation in NLP Systems

i Wi

NLP Tool IS NLP Tool

{» Token
POS

Suite 1 | Suite 3
Token
POS

POS

Wi

NLP Tool W .

NLP Tool
Suite 2

Suite n | L»::Z]




Advantages of the UIMA Framework

Interoperability between NLP systems
Portability of components

Flexible exchange of components



Design of an
Annotation Type System

* Requirements from various NLP teams

* Annotation guidelines and schemata



Requirements for an Annotation Type
System

Broad coverage for the information extraction
Compatible to “standard” NLP annotation schemata
Definition of the core type system which is extensible
Using UIMA specific features

* Multiple annotation of the same type
* Annotation control through the restriction of values



Annotation Guidelines & Schemata
Corpus Annotation

* Annotation languages (e.g. XML (in-line, stand-off))

* Annotation levels:
- Document Meta (e.g. Dublin Core Metadata Initiative)
- Linguistic Analysis (e.g. TEIl, XCES (EAGLES), Penn Treebank)
- Semantic Analysis (e.g. MUC, ACE, GENIA)

* NLP system annotation guidelines?



Coverage
Multi-Layered Annotation Type System

1. Document Meta: author, publication data, source

2. Document Structure & Style : title, sections, text bold
3. Morpho-Syntax: token, part-of speech, lemma

4. Syntax: chunks, constituents, dependency relations

5. Semantics: entities, relations, events

6.



Annotation |

+componentId: uima.cas.String
+confid ;i

1. Basic Annotation

uima.cas.Double
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ResourceEntry
oource: wima.cas.String [ DiscontinuousAnnotation |
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tversion: uima.cas.String
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2. Document Meta Information

DocumentAnnotation
[nawe: wimg.cos. sving |

tname: uims.cas.Sting

Header
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PubType +language: uima.cas.String |
I - ] pyrig: nima.cas. String

tneme: uime.cas.Sting S: uima.cas.FSArray = AuthorInfo |

iyttt il ManualDescriptor | [AutoDescriptor ]
+pubTypeList: uime.cas.FSArray = PubType —<>|+kewgrdnst= Gima.ces.FoArray — nggrdl P
tdocType: uima.cas.String LY
L
Journal |
“IssN: uima.cas.string I Keyword | pubmed.ManualDescriptor |
volume: uima.cas. rine
e e e TS ring pubmed.Header [Trame: wima.cas.string tMaSHLiSt: [P —— MasHHaadinql
4+impactFactor: uima.cas. String ptationStatus: uima.cas.String = citat leatdtsource: wima.cas.string .-

3. Morpho-Syntax

Token

™ g: uima.cas.FSArray = FOSTag
[—<(+lemma: Lemma

1 +feats: GrammaticalFeats

Abbreviation

POSTag
+tagsetId: uima.cas.string GrammaticalFeats | +depRellist: uima.cas.FSArray = DependencyRelation
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PennPOSTag
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4. Syntax

+stemmedForm: StemmedForm

s = Lsngu1+lanauaae: uima.cas. String = Tancgu EI

| Lemma StemmedForm|

[evatue: seridevatuc: sering |

I
Constituent

+parent: Constituent JaN
+head: Token
toat: wima.ces.String

DependencyRelation

TreebankChunk

PTBConstituent Tproetive: uima.cas.mcolean

+label: uima.cas.String

+formFuncDisc: uima.cas.String
+gramRole: uima.cas.String
+adv: uima.cas.String
+misc: uima.cas.String
+map: Constituent
[ne]  [PP] ADJP|  [ADVP TR il e
+nullElement: uima.cas.String
tref: Constituent

DepRelationSet...

[ GENIAConstituent [PennBlolEConstituent]

+syn: uima.css. Strin

6 Semantics Entity

+dbEntry: nims.cas.FSArray = DBEntry

+ontologyEntry: uima.cas.FSArray = OntologyBntry
t+opecificPype: uima.cas. String

5. Document Structu
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Basic Annotation Type

uima.tcas. Annotation

+begin: uima.cas.Integer
+end: uima.cas.Integer

Annotation

+component|D: uima.cas.String
+confidence: uima.cas.Double

DiscontinuousAnnotation
~-1+value: uima.cas.FSArray = Annotation




Document Meta

Annotation

+component|D: uima.cas.String
+confidence: uima.cas.Double

DocumentAnnotation

I

Header

Descriptor




Document Meta Information |

Header

+source: uima.cas.String

+doclID: uima.cas.String

+Hanguage: uima.cas.String = Language
+authors: uima.cas.FSArray = Authorinfo
Hitle: uima.cas.String PubType
+copyright: uima.cas.String
+pubTypelist: uima.cas.FSArray = PubType <=

+name: uima.cas.String

+...
Journal
+|SSN: uima.cas.String
pu bmed Header +volume: uima.cas.String
— : : — +journalTitle: uima.cas.Sting
+citationStatus: uima.cas.String = CitationStatus +impactFactor: uima.cas.String




Document Meta Information ||

Descriptor

1

ManualDescriptor
< +keywordList: uima.cas.FSArray = KeyWord

AutoDescriptor

+...

pubmed. ManualDescriptor

+MeSHList: uima.cas.FSArray = MeSHHeading
+..

I
KeyWord

+name: uima.cas.String
+source: uima.cas.String




Document Structure

Paragraph

one
Title TextBody Figure Section
+caption: Caption +itle: Title

+depth: uima.cas.Integer




Morpho-Syntax

POSTag Token Lemma Abbreviation

+. | +.. +.. +..
GrammaticalFeats StemmedForm Acronym
.. +.. +..




Morpho-Syntax |

Token

+posTag: uima.cas.FSArray = POSTag
+feats: GrammaticalFeats
+stemmedForm: StemmedForm
+lemma: Lemma

+orthogr: uima.cas.FSArray = String
+...




Morpho-Syntax ||

StemmedForm Token
+value: uima.cas.String +posTag: uima.cas.FSArray = POSTag

+feats: GrammaticalFeats
+stemmedForm: StemmedForm

Hemma: Lemma
Lemma ‘ +orthogr: uima.cas.FSArray = String
+...
+value: uima.cas.String




Morpho-Syntax Il

POSTag

+tagsetlD: uima.cas.String
+language: Language
+value: uima.cas.String

Token

+posTag: uima.cas.FSArray = POSTag
+feats: GrammaticalFeats
+stemmedForm: StemmedForm
+lemma: Lemma

+orthogr: uima.cas.FSArray = String
+...

PennPOSTag

GENIAPOSTag

PennBiolEPOSTag




Morpho-Syntax IV

GrammaticalFeats
+language: Language

Token

+posTag: uima.cas.FSArray = POSTag
+feats: GrammaticalFeats
+stemmedForm: StemmedForm
+lemma: Lemma

+orthogr: uima.cas.FSArray = String
+...

NounFeats VerbFeats

+gender: uima.cas.String
+case: uima.cas.String
+number: uima.cas.String




Chunk

Constituent

DependencyRelation




Shallow Parsing

Chunk

I

PhraseChunk

I

NP

VP

PP

ADJP




Full Parsing (constituent-based)

Constituent

+cat: uima.cas.String
+head: Token
+parent: Constituent

PTBConstituent

+formFuncDisc: uima.cas.String
+gramRole: uima.cas.String
+adv: uima.cas.String

=

GENIAConstituent PennBiolEConstituent
+syn: uima.cas.String




Full Parsing (dependency-based)

Relation
Token
T <~ +depRelList: uima.cas.FSArray = DependencyRelation

+...

DependencyRelation

+head: Token
+Habel: uima.cas.String

+projective: uima.cas.Boolean

DependencyRelationSetA




Semantics

Entity

+specificType: uima.cas.String
+dbEntry: uima.cas.FSArray = DBEntry

+ontologyEntry: uima.cas.FSArray = OntologyEntry

BioEntity

T

MUCEnRtity

Gene

Person

Organization

Organism| |Disease




Resource Connection

ResourceEntry

+source: uima.cas.String

+entrylD: uima.cas.String
+version: uima.cas.String

OntologyEntry

DBEntry

LexiconEntry




To wrap up ..

Multi-layered annotation

Core annotation type system

Extended for the biomedical domain

Can easily be extended for other domains
Restriction of values for the annotation control
Sub-Types for multiple annotation (e.g. POS, Chunk)

Connection to external resources



Open Issues

* Performance measure of the type system
* Definitions:
- Semantics (Relation, Event)

- Discourse (Anaphora)



UIMA Annotation Type System
Working Group?
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