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What?



Why?
• Transitive property: find out information about a 

resource from or through another context 

• What does X have to say about this place? 

• Pull information you want back into your project 

• Discover weird things at the boundaries of your 
and other people’s data 

• Adding actual links between Linked Open Data





How?
• Use heuristics based on resource properties in 

common between the datasets you’re trying to 
align 

• Commonly: name, location 

• My approach: find all name matches, then use 
location to filter 

• Would also be possible to find all location 
matches, then use name to filter!



What’s a name match?

• Pleiades: Alexandreia 

• GeoNames: Alexandreia 

• That was easy



What’s a name match?

• Pleiades: Alexandreia 

• GeoNames: Αλεξάνδρεια 

• Not as easy



“Normalization”
• Perform a normalization step on name strings before 

matching 

• Could write some manual rule or transliteration process 
that transforms “Αλεξάνδρεια” to “Alexandreia” 

• But then what about !"ܐ)'&%$ܪ or الإسكندرية or 
 ?אלכסנדריה

• Seems like a hard problem other smart people would 
have already dealt with



International Components 
for Unicode

• We’re already using Unicode, might as well 
benefit from it 

• ICU developed for all sorts of hard 
internationalization problems 

• Also established standards for transliteration 
between scripts



ICU Transliteration
Any-Latin; Lower; NFD; [:Nonspacing Mark:] Remove; [:Punctuation:] Remove; NFC

• Any-Latin: convert any character to Latin script 

• Lower: convert to lowercase 

• NFD: convert to Normalized Form D 
(“decompose” accents) 

• [:Nonspacing Mark:] Remove; [:Punctuation:] 
Remove: remove accents and punctuation 

• NFC: convert to Normalized Form C



ICU Transliteration

• transliterator = Transliterator.getInstance(“Any-
Latin; Lower; NFD; [:Nonspacing Mark:] 
Remove; [:Punctuation:] Remove; NFC”) 

• transliterator.transliterate(“Alexandreia”) = 
“alexandreia” 

• transliterator.transliterate(“Αλεξάνδρεια”) = 
“alexandreia”



What’s a name match?
• String equality: easy 

• Substring match: easy, but sloppy 

• Edit/Levenshtein distance: minimum number of 
edits to transform one string into another 

• Cosine similarity: measure distance of strings in 
vector space - robust to rearrangement of words 

• Phonetic algorithms: e.g. Metaphone



What’s a location match?
• What’s a “location”? 

• Point, collection of points, bounding box, line, 
arbitrary n-dimensional polygon… 

• What’s a “match” between any two kinds of 
these? 

• Seems like a hard problem other smart people 
would have already dealt with



Spatial Relationships/
DE-9IM

• Equals - all points equal 

• Disjoint - no points in common 

• Within, Contains - one geometry is completely within another 

• Overlaps - some points in common, but not all 

• Intersects - at least one point in common 

• Touches - at least one boundary point in common, but no interior points in 
common 

• Crosses - the geometries actually overlap edges, e.g. a line crossing into a 
polygon 

• DE-9IM matrix - represents all 512 possible combinations of relations



What’s a location match? 
Pleiades/GeoNames

• Pleiades: point(s) or bounding boxes 

• GeoNames: points 

• Point/point relationships or bounding box/point 
relationships



What’s a location match? 
Pleiades/GeoNames

• Pleiades is a point: match if GeoNames point is 
within a distance threshold 

• Pleiades is a bounding box: match if GeoNames 
point is inside that box 

• Pleiades is a collection of points: match if 
GeoNames point is within distance threshold of 
centroid



Wait, what’s a  
“place” match?

• Related to LOD vocabulary alignment problem 

• Any meaningful alignment between an ancient 
place and a modern administrative boundary?





































https://github.com/PerseusDL/gazComp

https://github.com/PerseusDL/gazComp


Wait, what’s a  
“place” match?

• Related to LOD vocabulary alignment problem 

• Any meaningful alignment between an ancient 
place and a modern administrative boundary? 

• May be many-to-many, not one-to-one







http://atlantides.org/capgrids/61

http://atlantides.org/capgrids/61










Current Alignments
• Pleiades<->GeoNames: 

https://github.com/ryanfb/pleiades-plus 

• Pleiades<->TGN (Getty Thesaurus of 
Geographic Names):  
https://github.com/ryanfb/pleiades-tgn  

• CHGIS/Regnum Francorum<->GeoNames: 
Merrick Lex Berman & Johan Åhlfeldt, Historical 
Gazetteer System Integration

https://github.com/ryanfb/pleiades-plus
https://github.com/ryanfb/pleiades-tgn


Future Alignments?

• Pleiades<->OpenStreetMap/OpenHistoricMap 

• Pleiades<->Wikipedia/Wikidata 

• Pleiades<->VIAF 

• Syriac Gazetteer<->* 

• Al-Thurayya<->*



Future Integration

• Surface quality links back in source projects 
themselves



Bonus Round: 
GeoRefine

• https://github.com/ryanfb/georefine 

• Adds GeoSpatial functions to OpenRefine:  
http://openrefine.org/

https://github.com/ryanfb/georefine
http://openrefine.org/


Bonus Bonus Round? 
Book Aligner

http://ryanfb.github.io/book-aligner/

http://ryanfb.github.io/book-aligner/






Thank you!!!


