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WP4.3: Survey 
of NLP tools

• Feb – April via description templates
• Documentation of tools that partners will 

integrate in the factory
• Tools surveyed include both

– tools developed by consortium partners, and
– open source tools developed by third parties 

and adapted/ extended by partners. 
• Overall 32 tools or pipelines of tools were 

documented



Required NLP tools

• According to a) the WP5-6 sections of the 
DoW and b) the draft of D8.1 User 
Requirements, we need at least:
– Basic tools: Sentence Splitters and 

tokenizers, POS taggers and lemmatizers for tokenizers, POS taggers and lemmatizers for 
all languages. 

– Parsers ( are chunkers OK?) for all languages
– NE Recognizers and Term Extractors for EN 

and DE at least



Typical workflow



Tool Overview

• Partners have already developed and/or adapted tools 
corresponding to required tools for allanguages (DE, EN, 
EL, ES, FR, IT).

• EN and DE term extractors are available by Linguatec 
for the WP8 tasks. 

• Noticeable tools missing include:• Noticeable tools missing include:
– constituency parsers for Italian and Greek, although a 

dependency parser and a chunker are available, respectively
– FR basic preprocessors apart from Europarl tools

• For some language/tool combinations tools are still 
under development (e.g. ports of ILSP Chunker and 
NERC for EL, POS tagger for German).



Tool Overview 1/2

English French German Spanish Italian Greek

Sentence 
splitting

FreeLing
LT-Sentence 
Segmentiser, EP 

LT-
SentenceSegme
ntiser

IULA 
Processing Tool
FreeLing

FreeLing
Syn SG

ILSP SST

Tokenization Charniak, 
FreeLing
LT-Tokeniser

LT-Tokeniser FreeLing
Morfette

FreeLing
Syn SG

ILSP SST

POS tagging Charniak, Bikel, 
Berkeley
FreeLing, LT-
Tagger

Bikel, 
BitPar
LT-Tagger

Berkeley Morfette, IULA 
POS Tagger, 
FreeLing

FreeLing, Syn SG ILSP FBT

Lemmatization XLE grammar 
lexicon
Freeling
LT-Lemmatiser

LT-
Lemmatiser

TreeTagger
LT-Lemmatiser

Morfette
FreeLing
LT-Lemmatiser

Syn SG
FreeLing
LT-Lemmatiser

ILSP 
Lemmatizer

Parsing and 
Chunking

Charniak, Bikel, 
Berkeley
FreeLing LT-
Parser

Bikel, 
Berkeley, 
BitPar

Berkeley
LT-Parser

Bikel
FreeLing

Syn SG’s 
dependency parser

ILSP 
Chunker
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English French German Spanish Italian Greek

Named Entity 
Recognition

FreeLing
LT-Namer, 
ILSP MENER

LT-Namer LT-Namer FreeLing 
LT-Namer

FreeLing
Syn SG,
LT-Namer

ILSP 
MENER

Multiword 
Extraction

FreeLing FreeLing FreeLing

WSD FreeLing FreeLing FreeLing

Other LT-
TopicIdentifier

LT-
Decomposer
LM-
MonoTermE
xtract



GPL
16%

Open sourceProprietary

License Issues

• A variety of licenses, 4 main 
groups

• Tools developed by partners 
are mostly available for 
research purposes or on a 
case-to-case basis. Open source

9%

Free for 
research

37%

38%
case-to-case basis. 

• Tools developed by third 
parties and 
adapted/extended by 
partners are available as free 
or open software. 

• NB: Tools under GPL cannot
be linked with tools under a 
different license.



Implemenation

• Almost 50% are implemented in Java
– C/C++ coming second together with some 

hybrid systems

• More than 50% are• More than 50% are
– OS independent or,
– operating on both Windows and Linux

• More than 85% of the tools support the 
UTF-8 character encoding



Pipelines of tools

• In some cases standalone tools for different 
processing stages are not available

• Instead, documentation of 
– either pipelines (e.g. Italian SynSg) with specific 

modules left undocumentedmodules left undocumented
– or comprehensive one-does-it-all tools that cover all 

processing stages up to and including syntactic 
analysis (e.g. EN parsers)

• This may pose problems if one wants to replace 
a tool for a specific processing stage in the 
Factory



Available as Web Services

• According to the submitted documentation, most tools 
are NOT currently available as Web Services, i.e. 
software systems “designed to support interoperable 
machine-to-machine interaction over a network ” 
[http://www.w3.org].[http://www.w3.org].

• Some tools accessible via web demos (ILC SynSG, DCU 
LFG AA)

• C & C parser provides code for an optional installation of 
a SOAP web service

• A few, from ILSP, are deployable via the UIMA AS Client 
- Service Architecture.



Performance

• Some very fast, e.g.LT-Lemmatizer, 
TreeTagger (20-10K tokens/sec)

• Other basic tools probably acceptable 
(hundreds of tokens/sec)(hundreds of tokens/sec)

• Parsers (e.g. for EN) slower in comparison
• It remains to be seen whether this 

performance  is sufficient for Panacea 
tasks



Evaluation

• Hard to reach conclusions
– apples and oranges
– not all tools quantitively evaluated 

• POS taggers:
– TreeTagger, IULA POS and ILSP FBT show – TreeTagger, IULA POS and ILSP FBT show 

accuracies between 96-98% for basic POS

• EN constituency parsers
– 4 out of 5 surveyed have been tested on Section 22 

of the Penn Treebank
– Berkeley, Charniak, Bikel, Bitpar and Stanford 

parsers: 86-91% F1-score



Encoding Formats
(structural interoperabilty)

• Standoff vs. Inline
– Inline or vertical format: 70% 
– Both standoff and inline: 13%
– Rest: lists of annotations like terms and topics

• Standard Encoding Format
– A small percentage of tools (28%) use some well 

known encoding format like CES or UIMA CAS
– Rest tend to use

• proprietary vertical formats or
• PTB style bracketed trees. 



Vertical annotation
<s>
La AFS el
<name>
Comisión N4666 Comisión
</name>
pide VDR3S- pedir
otros EN--66 otro
<num>
90 millones X 90_millones
</num>

<div1>
<p>
<s>
La AFS el
<name>
UE N4666 UE
</name>
enviará VDU3S- enviar
más D más
ayuda N5-FS ayuda </num>

de P de
euros N5-MP euro
de P de
los AMP el
fondos N5-MP fondo
de P de
emergencia N5-
FS emergencia
europeos JQ--MP europeo
. SENT .
</s>
</p>
</div1> 

ayuda N5-FS ayuda
a P a
<name>
Haití N4666 Haití
</name>
. SENT .
</s>



Standoff using UIMA CAS
<?xml version="1.0" encoding="UTF-8"?>
…

<cas:Sofa mimeType="text" sofaID="_InitialView" 
sofaNum="1" sofaString=" ���  �������  �	�  

��� .&#10; 
�������  �������  90 ���� . ����  ���  ��  
��������  ������	�  �����	�  �	�  

  ���������  	  
�������  
���  �	   �� ����	��	  ���� .&#10;&#9;&#9;&#9;" 
xmi:id="1"/>

……
<types:Sentence begin="0" end="21" sofa="1" 

xmi:id="30"/>
…

<types:Token begin="4" end="11" lemma="702" posTag="406" 
sofa="1" tokenType="TOK" xmi:id="51"/>

…
<cas:FSArray elements="409" xmi:id="406"/>

…
<types:ILSPPOSTag value="VbMnIdPr01PlXxIpAvXx" 
xmi:id="409"/>

…
<types:Lemma value=" �����! " xmi:id="702"/>



Linguistic Representations

• Tagging: 
– IULA, ILC and ILSP use EAGLES/Parole compatible 

tagsets for POS tagging.
– Linguatec uses a tagset compatible to the STTS 

standard for DE standard for DE 

• Parsing: 
– Most EN constituency parsers (and integrated 

taggers) use the Penn Treebank categories

• Conclusion: syntactic and semantic 
interoperability of the surveyed tools is limited



Interoperability Decisions 1/2
• Are the tools able to scale up?
• Is integration via WS the only scenario? What about 

distributed processing?
• Are the tools error-tolerant?
• Are “rigid" pipelines acceptable for the factory?
• What else besides parsing/chunking? Do we need Term • What else besides parsing/chunking? Do we need Term 

Extraction for any other languages besides EN and DE?
• What does it mean for a new language to be able to be 

processed by the factory? Which BLARK should exist for 
this language?

• Will the users be able to retrain tools through the factory?
• Which parameters should the basic workflow support?



Interoperability Decisions 2/2

• How can we achieve syntactic 
interoperability and ensure extendibility (i.e. 
new languages/new processing stages)? 

• Inline or Standoff annotations? • Inline or Standoff annotations? 
• Which encoding format?
• Should we try to map tagsets and phrase 

labels to some standard concepts?


