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Research Question and Methodology	

•  Cognition of geographical space in history:  
How would you start ?
–  Toponyms and  definite place descriptions 

•  Text annotation: Named Entity Recognition, 
geographic verification 

–  Spatial relations: topology, orientation, distance,… 

•  Cognitive-linguistic annotation 
Constructions    spatial_relation – figure – ground 

–  Comparisons with contemporary maps 

•  Cognitive maps (Common Sense Geography) 

–  Spatial objects and relations  
–  Epistemological modelling 

G.	Goerz,	FAU,	CS	DH	&	BHR	 3	



Problem statement  

•  Common sense conceptualizations of geographic 
concepts and relations in ancient and early modern 
texts and maps  
–  Analytic methods of cognitive computational linguistics  

Corpus construction, annotation, and parsing  
–  Formal two-level representation 

•  (Cognitive) linguistic 
•  Conceptual – general semantics (onto-logical) 

–  Linguistic and historical interpretation and evaluation 

–  Long term goal: Synthetic 
Reconstruction of cognitive maps/sketches  
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Sources: Preparation and Conditioning	

•  Flavio Biondo  Italia Illustrata  (1474) 
–  “Topographically ordered historical account” (Clavuot) 
–  Connecting antiquity and presence 

•  Text editions: Pontari (la), White, Castner (la, en) 
•  Preprocessing 

–  OCR correction, sentence separation, etc. 
–  Word lists, statistics, n-grams 

•  scripts, antconc, voyant-tools, ... 

–  Concordance  (KWIC) 
–  Part-of-Speech Tagging (TreeTagger, Collatinus) 
–  wordij network: “semantic” clustering 

•  Map image processing 
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Toponyms and spatial relations 

•  Text annotation (semi-automatic) 
– Recogito 2 annotation tool with geographic 

verfication (gazetteers, e.g. Pleiades) 

– Spatial Role Labeling (manually: brat) 
•  Machine Learning? … corpus problem 

– Narrative order: virtual trips 
•  Map annotation 

– Recogito 2 (incl. visualization) 
– Cartometric investigations (Guckelsberger) 
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Investigations on Renaissance maps  

•  Biondo’s use of maps ? (“Petrarca”, Ptolemy) 

•  Which maps to choose ? 

– Six large maps of Italy (15. c.; Milanesi 
2007/08); Paulinus Minorita (14. c.); Tabula 
Peutingeriana 

– Ptolemaic maps (ca. 30 traditional and 
“novae” – mostly after 1450!) 

– Sea charts (Portolans) before 1450 (max. 10) 
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l23n	
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DARE map view of Ptolemaeus L23n 
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Generated research data  

•  Recogito data export 
– CSV (tables), GeoJSON, RDF/OA, JSON-LD,… 
– Case study: Ptolemaic tabulae novae & text 

•  Spatial Role Labeling 
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Table for Ptolemy L23nova 
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Semantic enhancement of data	

•  What is the meaning of annotations ? 
•  Semantics of annotation components defined in terms of a 

formal ontology 
•  Formal ontology: knowledge modelling 

–  two methodological levels 

•  Reference ontology CIDOC CRM (ISO 21127) with extension 
CRMgeo 

–  CRM event-based; linguistic-pragmatic approach 

–  Refining  of domain object descriptions with technical 
terms (“types”) from thesauri (“Pleiades vocabulary”) 

–  Use of authority files	
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CRM + CRMgeo in OWL-DL (Protégé) 
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CRM + CRMgeo in OWL-DL (Protégé)	
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hmap + CRM + CRMgeo 

•  hmap: domain ontology for historical maps 
– Map Metadata 

ID, Cartographer, Creator, Title, Place, Time, 
Size, Material, Technique, Projection, Scale, 
Orientation, Reference System, … 

–  Image (Reproduction) Metadata: Map, URL, 
Dimension, Rights,... 

– Content: Annotated places and connections 
UUID, Transcription, Anchor, Type, URI 
(Gazetteer), Label, Lat, Lng, Place Type, 
Verif_status, … 
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In search of a semantic platform 

•  How can we perform the semantic 
enhancement of annotation data ? 

•  How can we publish them as Linked 
Open Data ? 
 

•  Transformation with VRE WissKI,  
usage as Linked Open Data platform 

•  SPARQL query interface, RDF export,… 
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What is WissKI ?  
(“Scholarly Communication Infrastructure“) 

 
•  Extension of CMS Drupal, customizable 
•  Web-based multi-user system 
•  Open source & open standards (Semantic 

Web) 
•  Object-based documentation, multiple media 

types 
•  Ontology-based representation (ECRM/OWL),  

extensible by application ontologies & 
controlled vocabularies 
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WissKI Software Architecture 
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Layered	
Ontologies	
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WissKI 

•  Create, Navigate, Find : main modes 
•  Create: Data input 

– Form based or text based 
–  (automatic) linking 

– data enrichment with external sources 
– various import and export formats 

•  Pathbuilder: define semantics of fields 
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Input Form: Semantic Modelling 
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Albrecht Dürer 

Nürnberg 

E84 Information Carrier 
→ P108i was produced by → 
E12 Production 
→ P14 carried out by → 
E21 Person 
→ P131 is identified by → 
E82 Actor Appellation 
→ P3 has note → 
„Albrecht Dürer“ 

E84 Information Carrier 
→ P108i was produced by → 
E12 Production 
→ P7 took place at → 
E53 Place 
→ P87 is identified by → 
E48 Place Name 
→ P3 has note → 
„Nürnberg “ 
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Linked Open Data (... SPARQL endpoint) 
DNB	GND	

Geonames	

BritishMuseum	

Linking	Open	Data	cloud	diagram	2017,	by	Andrejs	Abele,	John	P.	McCrae,	Paul	Buitelaar,	Anja	
Jentzsch	and	Richard	Cyganiak.	http://lod-cloud.net/	
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Next steps 

•  “In the last analysis all maps are cognitive maps”  
(Blakemore & Harley) 

•  Abstract conceptual knowledge represented by 
object schemata – propositional and “depictional” 

•  Translation of descriptions of spatial objects and their 
spatial relations 
–  Triples  [figure, spatial_relation, ground] 

–  Constructing a spatial property graph 
–  Generating sketches of cognitive maps to represent and 

process reifications of cognitive objects on an 
epistemological level,  i.e. frame of reference, topology, 
direction, trajectory, distance, and shape 

•  Spatial reasoning ?  
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Grazie!
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wordij network: “semantic” clustering 
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CRM + CRMgeo 
  in OWL-DL 
 
  (Protégé) 


