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outline 

 
• frame conditions I: dialectal /  historical resources 
• frame conditions II: dictionary vs thesaurus / semanitc networks 
• encoding of the entries in LOD compliant languages 

– SKOS vs SKOSXL 
– NLP processing 
– LOD compliant encoding of definitions 

• cross-linking of senses  
added value: additional senses, multilinguality 

• conclusion:  
encoding textual information related to dictionary entries 

• follow up challenges 



I language resources 

dictionary 1 
dictionary of bavarian dialects in austria (WBÖ; 1963-) 

meanings are indicated in  austrian or standard german 



I language resources 

dictionary 2 
dictionary of viennese dialect 1998 [WrWb 1998]) 

meanings are indicated in standard german 

Bussal, Bussi, Bussl, das,  
1) Kuss (Syn.: Schmåtss);  
2) kleines Süßgebäck; Pl. Bussaln; viele 
Komp. wie Nussbussal usw. – 
Etym.: bair.-österr. Schallwort Puss Kuss. 



I language resources 

dictionary 3 
VICAV DAMASCUS lexicon (2013-) 

meanings are encoded as TEI senses | translations 

<entry xml:id="baab_001"> 
   <form type="lemma"> 
      <orth xml:lang="ar-apc-x-damascus-
vicav">bāb</orth> 
   </form> 
   <gramGrp> 
      <gram type="pos">noun</gram> 
      <gram type="root" xml:lang="ar-apc-
x-damascus-vicav">bwb</gram> 
   </gramGrp> 
   <form type="inflected" ana="#n_pl"> 
      <orth xml:lang="ar-apc-x-damascus-
vicav">bwāb</orth> 
   </form> 

<sense> 
      <cit type="translation" xml:lang="en"> 
         <quote>door</quote> 
      </cit> 
      <cit type="translation" xml:lang="en"> 
         <quote>gate</quote> 
      </cit> 
      <cit type="translation" xml:lang="en"> 
         <quote>city gate</quote> 
      </cit> 
      <cit type="translation" xml:lang="de"> 
         <quote>Tür</quote> 
      </cit> 
      <cit type="translation" xml:lang="de"> 
         <quote>Tor</quote> 
      </cit> 
      <cit type="translation" xml:lang="de"> 
         <quote>Stadttor</quote> 
      </cit> 
</sense> 
</entry> 



I language resources 

dictionary 4 
VICAV CAIRO lexicon (2013-) 

meanings are encoded as TEI senses | translations 

<entry xml:id="bab_001"> 
   <form type="lemma"> 
      <orth xml:lang="ar-arz-x-cairo-
arabic"> /<باب orth> 
      <orth xml:lang="ar-arz-x-cairo-
vicav">bāb</orth> 
   </form> 
 
   <gramGrp> 
      <gram type="pos">noun</gram> 
      <gram type="root" xml:lang="ar-arz-x-cairo-
vicav">bwb</gram> 
   </gramGrp> 
 
   <form type="inflected" ana="#n_pl"> 
      <orth xml:lang="ar-arz-x-cairo-
arabic"> /<ابواب orth> 
      <orth xml:lang="ar-arz-x-cairo-
vicav">ʔabwāb</orth> 
   </form> 
   …. 

<sense> 
      <cit type="translation" xml:lang="en"> 
         <quote>door</quote> 
      </cit> 
      <cit type="translation" xml:lang="en"> 
         <quote>gate</quote> 
      </cit> 
      <cit type="translation" xml:lang="en"> 
         <quote>gateway</quote> 
      </cit> 
 
      <cit type="translation" xml:lang="de"> 
         <quote>Tür</quote> 
      </cit> 
      <cit type="translation" xml:lang="de"> 
         <quote>Tor</quote> 
      </cit> 
 </sense> 
</entry> 
 



I dictionary vs thesaurus 

definition for work 
dictionary versus thesaurus / semantic network 

Collection of words in one 
or more specific 

languages  
listed alphabetically, 
which provides the 

meanings, definitions, 
etymologies and 

pronunciations of words. 
 

A book that lists words 
grouped together 

according to  
similarity of meanings  

or synonyms and 
sometimes antonyms. 

We consider the type of access as discriminant for encoding a 
resource as a skos:Collection or as a skos:ConceptScheme. 

http://www.diffen.com/difference/Dictionary_vs_Thesaurus


II encoding 

LOD 
proposal for encoding entries of non standard dictionaries 

• goal:  publish on LOD   
need:  model the data appropriate  
  representation languages + models: 
  OWL RDF(s), SKOS, lemon etc. 

• side-effect of higher digital dignity: 
enrichment, added value, reusability 
 

» interoperability : example: shared senses 
» multilinguality 



II encoding 

example: WBÖ 
dictionary class and WBÖ as an instance 

icltt:Dictionary 
     rdf:type owl:Class ; 
     rdfs:comment "Modeling 
 the ICLTT 
 dictionaries"@en ; 
     rdfs:label 
 "Wörterbuch"@de , 
 "Dictionary"@en ; 
     rdfs:subClassOf owl:Thing . 
 

icltt:wboe 
     rdf:type icltt:Dictionary , 
 skos:Collection ; 
     rdfs:comment "OEAW 
 Dictionary for 
 Bavarian"@en ;  
     rdfs:label "Wörterbuch der 
 bairischen Mundarten in 
 Österreich"@de , 
 „Dictionary of Bavarian      
 dialects of Austria"@en ; 
      icltt:hasLanguage icltt:bar ; 
skos:member 
 icltt:concept_puss . 
 



II encoding 

example: WBÖ 
 WBÖ entries as subClass of skos:Concept and use of skosxl 

icltt:Entry 
     rdf:type owl:Class ; 
      rdfs:label  "Entry"^^xsd:string ; 
      rdfs:subClassOf 
 skos:Concept .  
 
icltt:concept_puss 
      rdf:type icltt:Entry ; 
      rdfs:label "puss"^^xsd:string ; 
      skosxl:prefLabel 
 icltt:entry_puss . 

 

 
 

icltt:entry_puss 
     rdf:type icltt:Lemma ; 
     icltt:hasPos icltt:noun ; 
     ….. 
     …..  
     skosxl:literalForm "Puss"@bar . 
 



II encoding 

representation language 
 why SKOS-XL? 

SKOS-XL labels do not take  
as a value a literal but a 
possibly complex) object.  
The literal (as used in 
rdfs:label or skos:label) is  
then encoded in  
skosxl:literalForm 

icltt:entry_puss 
     rdf:type icltt:Lemma ; 
     icltt:hasPos icltt:noun ; 
     …. 
     …. 
     skosxl:literalForm 
 "Puss"@bar . 
 



II encoding 

graphical view 
 skos:Label vs skosxl:Label  

http://efoundations.typepad.com/efoundations/2011/02/term-based-thesauri-and-skos-part-1.html


II encoding 

graphical view 
 skos:Label vs skosxl:Label  

entry 

entry 

entry 

http://efoundations.typepad.com/efoundations/2011/02/term-based-thesauri-and-skos-part-1.html


II encoding 

encoding of senses 
 skos:ConceptScheme + lemon 

Lemon =  
Lexicon Model in Ontologies  
lemon encodes senses of entries as 
links to ontology elements. 
 
We still have an intermediate  
„concept“ (SKOS)  
for introducing senses. 
 

icltt:Senses_ICLTT 
     rdf:type skos:ConceptScheme ; 
     rdfs:comment "Senses that are used in 
 ICLTT dictionnaries"@en ; 
     rdfs:label "Senses"@en . 
 
icltt:Sense rdf:type owl:Class ; 
      rdfs:label "Sense"@en ; 
      rdfs:subClassOf skos:Concept ; 
      owl:equivalentClass lemon:LexicalSense . 
 
icltt:kuss 
      rdf:type icltt:Sense ; 
      rdfs:label "kiss"@en , "Kuss"@de ; 
      skos:inScheme icltt:Senses_ICLTT ; 
      skosxl:prefLabel icltt:sense_kuss . 
 

http://lemon-model.net/


II encoding 

encoding of senses 
 skos:prefLabel + standard headwords 

 
icltt:sense_süß 
      rdf:type icltt:headword ; 
      icltt:hasPos icltt:adj ; 
      skosxl:literalForm "süß"@de . 
 
icltt:sense_gebäck 
      rdf:type icltt:headword ; 
      icltt:hasPos icltt:noun ; 
      skosxl:literalForm "Gebäck"@de . 
 
 
 
 

 

 
icltt:sense_kuss 
      rdf:type icltt:headword ; 
      icltt:hasPos icltt:noun ; 
      skosxl:literalForm "Kuss"@de . 

 



II NLP 

connecting senses to standard german 
 need of NLP 

• WBÖ:  
(NP süßes (ADJ, lemma = süß, MOD) Gebäck (N, lemma = Gebäck, HEAD)) - 
sweet pastry 

• WrWb: 
(NP (kleines (ADJ, lemma = klein, MOD) Süßgebäck (N, compound: süß (ADJ, 
lemma = süß, MOD) + Gebäck (N, lemma = Gebäck, HEAD)), HEAD)) - small 
sweet pastry 

 

 



II NLP 

connecting senses to standard german 
 need of NLP 

• WBÖ:  
(NP süßes (ADJ, lemma = süß, MOD) Gebäck (N, lemma = Gebäck, HEAD)) - 
sweet pastry 

• WrWb: 
(NP (kleines (ADJ, lemma = klein, MOD) Süßgebäck (N, compound: süß (ADJ, 
lemma = süß, MOD) + Gebäck (N, lemma = Gebäck, HEAD)), HEAD)) - small 
sweet pastry 

 
1. lemma reduction 
2. POS tagging 
3. chunking and dependency structures help in discovering shared 

senses 
 



II NLP 

hierarchical relations 
 decomposition of complex strings 

lemon:decomposition 
     rdfs:domain lemon:LexicalSense ; 
     rdfs:range icltt:Sense . 
 
icltt:Component1 
      rdf:type owl:Class ; 
      rdfs:label ""^^xsd:string ; 
      rdfs:subClassOf icltt:CompoundSense . 
 
icltt:Component2 
      rdf:type owl:Class ; 
      rdfs:label ""^^xsd:string ; 
      rdfs:subClassOf icltt:CompoundSense . 
 

 
 

icltt:süß 
    rdf:type lemon:LexicalSense , 
 icltt:Component1 ; … 
skos:exactMatch 
<http://wiktionary.dbpedia.org/resource/süß-
German-Adjective-1de> ; … . 
    skosxl:prefLabel icltt:sense_süß . 
 
icltt:gebäck 
     rdf:type lemon:LexicalSense , 
 icltt:Component2 ;  … 
skos:exactMatch 
<http://wiktionary.dbpedia.org/resource/Gebäck-
German-Noun-1de> ; … 
      skos:narrower icltt:süß_gebäck ; 
      skosxl:prefLabel icltt:sense_gebäck . 
 



 

example: DBpedia instantiation of wiktionary 
various senses for süß | sweet 

II linking to the LOD 



example: DBpedia instantiation of wiktionary  
specific sense for süß | sweet 

 

II linking to the LOD 



example: DBpedia instantiation of wiktionary 
additional multilingual equivalents 

II linking to the LOD 



 

example: DBpedia instantiation of wiktionary 
various senses for gebäck | bakery 

II linking to the LOD 



example: DBpedia instantiation of wiktionary  
specific sense for gebäck | bakery  

with multilingual equivalents 
 

II linking to the LOD 

 



example: DBpedia instantiation of wiktionary  
specific sense for gebäck | bakery  

with multilingual equivalents 
 

II linking to the LOD 

 



example: babelnet  
süß | sweet 

 

II linking to the LOD 

 



example: babelnet  
gebäck | bakery 

 

II linking to the LOD 

 



example: babelnet  
towards babelfly disambiguation 

 

II linking to the LOD 

 



conclusion  
motivation + results 

 

III conclusions 

• motivation:  
improving access to non-standard dictionaries 
 

• steps   
1) cross-linking entries  
on the base of definitions / senses 
2) cross-linking to the LOD  
on the base of detected senses 
 
 

• Developing a model and testing it on several different types of 
non-standard dictionaries  
(regional, historical, traditional, edictionaries) 



conclusion  
further work 

 

III conclusions 

 
1. cleaning the model ‚ 

(better re-use of existing models for the semantic 
represenation of lexical data) 

2. Further automitize part of the process for linking to senses in 
the LOD 

3. Discuss issues and joint solutions with similar projects 
4. Discuss and define how to encode the textual information 

associated with the entries and senses   
(e.g. examples of usage) 

5. … 
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