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Annotation and Analysis historical texts -1-

• Heterogenous data (several historical stages of
language)

• Big variations in morphology, syntax. ( long time no
standardization)

• Linguistic features (thus annotation-features) 
change over time – diachronic corpus

• Semantics and ontological space changed over time
• Not enough material for training



Annotation and Analysis historical texts -2-
• Multilinguality:

• Across documents
• Within one document: (Latin, Greek or other language)

• Not all necessary material is accessible and
processable in digital form

• Great challenge with NEs (places, names, date)
• How to treat the vagueness-feature of the

language:
• For the moment it is ignored
• Implication: unreliables (up to wrong) analysis .

• Multilevel annotation & discontinous phenomena
• Complex – representation -> big data ?
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TraCES - From Translation to Creation: Changes in Ethiopic Style and
Lexicon from Late Antiquity to the Middle Ages

• ERC Advanced Grant 2014–2019

• aim: reliable and extensive linguistic data based on 
annotated texts for a diachronic analysis of Gǝʿz 
(lexicography, morphology and style) 

• corpus: several texts belonging to different periods and 
genres of Ethiopic literature (text-critical editions)

S. Hummel, V. Pisani, C. Vertan – Linking manuscripts – Hamburg, February 2018
5



Ge‘ez Text –
Example
from  Genesis 
29.11

Word Sepparator

Section mark



The Classical Ethiopic (Gǝʿǝz) 

• Each symbol represent a syllable (Fidäl)
• Wowels are represented.
• LR-Writting
• Dedicated symbols for Digits

• For a number representation and
value fora number are different

• ፩ወ፭ Transcription 1 wa 5 
Value 6 (1+5)

• Dedicated interpunction፡ (Space) ። (. or ,) 
፣ (,) ፤ (:) ፥ (;) ፧ (?) ፨ (Paragraph)

• Laryngals and Sibilants are changeblae
from the phonemisc and graphemic point
of view.
ሃሌሉያ (hāleluyā) 
ሀሌሉያ ሐሌሉያ ኀሌሉያ ሓሌሉያ ኃሌሉያ

• Nonconcatenative Morphology



Dillman‘s Lexicon - Example



Language particularities

• Vowels can be
themelves part-of-
speech

9

ወ ቤ ቱ

wa be tu

wa
Conj

u
Pr

and House his

እ መ ዋ ዕ ል

mawāʿǝl
N

ʾǝm
Prep

lʿǝwāmaʾǝ

bet
N

the daysbefore

Letter compression in 
Originalscript (Fidäl), 
but not in the
transcription



S. Hummel, V. Pisani, C. Vertan – Linking manuscripts – Hamburg, February 2018

System-Architecture

ስምዕ፡
ዘፊልያስ፡

ኤጲስ፡ ቆጶስ፡ ስምዕ፡ዘፊልያስ፡
ኤጲስ፡ ቆጶስ፡ ዘከመ፡
ተከለለ፡

TraCES Corpus
Lexicon

Gǝʿǝz
Corpus

Lexicon 
Acquisition Tool

ተከለለ፡

Manual Linking

Gǝʿǝz
Corpus

<s id="90"><w lexId="L12" 
PoS="NCom">sǝmʿ</w> 
<w lexId="L23" 
PoS="PRel">za</w
<w id="L231" 
PoS="NProp">Filyās</w> 

TraCES deep
annot. Corpus

Controlled
automatic
annotation Gǝʿǝz

Korpus

<s id="90"><w 
lexId="L12" 
PoS="NCom">sǝ
mʿ</w> <w 
lexId="L23" 
PoS="PRel">za</
w><w…

TraCES deep
annot. Corpus

Morphological
Analyser

Machine
Learning <s id="90"><w 

lexId="L12" 
PoS="NCom">sǝmʿ</w> 
<w lexId="L23" 
PoS="PRel">za</w><w
…

TraCES „shallow“ 
annot. Korpus
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User requests and Challenges for the annotation
• Automatic transcription
• Synchronisation between original and transcription during the

annotation
• CoOrrection of the text during the annotation (while kkeping the

annotation)
• Controlled automatic Annotation:

• Tokenising
• Change of the text
• Linguistic Annotation
• Sentence Annotation
• NE-Annotation

• Possibility of very flexible text divisions (not necessary hierarchical)
• Multilevel annotation (flexible change of annotation level)
• Approx. 30 linguistic categories (PoS)(e.g. Number following 3 

categories : Nature, Pattern and Syntax)
• User-friendly GUI
• Possibility of adapting the system for other scripts and transcriptions11



GeTa ToolFeatures
• Easy to use GUI
• Automatic initial transcription (vocalized or unvocalized)
• Synchronisation between original and transcription
• Controlled changes on text while annotating 
possible
• Controlled semi-automatic:

• tokenization, 
• change of the transcripts text,
• deep linguistic annotation + link to lexicon 
• Name Entity annotation linked with the authority DB.

• Automatic „sentence“ recognition 
• Visualisation of data model
• Visualisation of annotation progress
• Can read additionally Classical Ethiopic inscriptions written with South 

Arabic script

12

Software development
• Client-Application
• Open source; Java
• Data-encoding:JSON



Annotation Common Noun in GeTa

13
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From GeTa tool



GeTa NE-Annotation
15

C. Vertan - SUB Göttingen



GeTa-operations
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C. Vertan - SUB Göttingen
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• Prince of Moldavia (historical province) as well as 
„universal“ humanist (linguist, ethnographer, 
musicologist, historian, writer)

• As member of the Royal Academy in Berlin and at the 
request of  this institution wrote two works :

• Description of his own country („Descriptio 
Moldaviae“)

• History of ottoman empire (History of Growth and 
Decay of Ottoman Empire) 

• Original material written in Latin; Both originals were 
lost already by the end of 18th  century

Dimitrie Cantemir (1673 -1723)

• Several copies were used as basis for translations into German, English, French, 
Russian and later in Romanian

• Sometimes the translation relies on other translation (e.g. first Romanian 
translation of “Descriptio Moldaviae” was done after the German version from 
1774.

These translations used as reference information about the Ottoman Empire and 
Romanian provinces until the middle of 19th century, i.e. they give an idea about the 
reception about this part of the world in Western Europe.06.03.2018 DH - Pavia 19



„Nu îndrăznim să spunem ce e 
adevărat şi ce e fals într-o asemenea 

întunecime a istoriei. “ 

(Dimitrie Cantemir, Descrierea stării Moldaviei in 
vechime si azi, translation Ioan Costa 2017)

20

„I do not dare to decide what is the 
truth about this matter, given the 

high darkness of this story“ 

06.03.2018 DH - Pavia



Combine hermeneutic approaches and methods from computer 
science for investigating reliability and consistency of original text 
from  18th century as well as their translations 

Demonstrate how to include vagueness 
and imprecision in annotations and 
interpretations engines

Progress work in automatic recognition 
of vague expressions

Compare for the first time “original” with 
translations  done in the 18th- 19th 
century

(In)Validate assumptions about  source 
quotations in original text

CSH

HerCoRe – Hermeneutic and Computer based Analysis of 
Reliability, Consistency and Vagueness in historical texts

Funded by
April 2017 –March 2020

- Illustrated through two main works of Dimitrie Cantemir-

21

„Mixed Methods in Humanities“

06.03.2018 DH - Pavia



Manuscripts, editions, translations- unclear tradition

22



Corpus creation – challenges

• Surface form – level
• German texts are in black-

letter typeface
• Part of the foreign words are  

transcribed after German 
rules and represented in 
black-letter typeface

• Mixed typefaces
• Mixed scripts

Higher error rate in OCR (even on relatively homogenous pages up to 25% )   

06.03.2018 DH - Pavia 23



Domnul cel dintâi carele după năvălirea lui Batie, a agonisit iarăși strălucirea cea mai dinainte
a Moldovei a fost:
1. Dragoș și măcar că hronografiile noastre nu arată pentru știința neamului său, dar la noi se 
zice necontenit, că a fost din neamul cel vechiu al crailor Moldovinești, și a avut tată pe
Bogdan fiul lui Ioan, dela carele toți Domnii obișnuesc a-și pune la iscălitură numele Ioan.
Și cuvântul acesta este mai ușor de a se adeveri și pentru aceasta, căci cu greu este de a se 
crede, că altul din neam mai prost, ar fi putut cu o tovărășie așa mare să meargă la vânat, 
carele a dat prilej la descoperirea Moldovei și ar fi putut îndemna pe ceilalți patrioți ai săi, ca
să vie după dânsul.

Dimitrie Cantemir, “Descrierea Moldovei”, Wikisource
(probably text of the first translation in 19th century after 

the German edition

24



Domnul cel dintâi carele după năvălirea lui Batie, a agonisit iarăși strălucirea cea mai dinainte
a Moldovei a fost:
1. Dragoș și măcar că hronografiile noastre nu arată pentru știința neamului său, dar la noi se 
zice necontenit, că a fost din neamul cel vechiu al crailor Moldovinești, și a avut tată pe
Bogdan fiul lui Ioan, dela carele toți Domnii obișnuesc a-și pune la iscălitură numele Ioan.
Și cuvântul acesta este mai ușor de a se adeveri și pentru aceasta, căci cu greu este de a se 
crede, că altul din neam mai prost, ar fi putut cu o tovărășie așa mare să meargă la vânat, 
carele a dat prilej la descoperirea Moldovei și ar fi putut îndemna pe ceilalți patrioți ai săi, ca
să vie după dânsul.

25

Dragos belongs moldavian kings
Dragos son_of Bogdan
Bogdan son_of Johannis
Dragos has_additional_name Johannis
Bogdan has_additional_name Johannis
Drgaos discovered Moldau
Dragos has_acitivity hunting
Dragos has_activity development
Development takes_place after Batia invasion 

Rationale Corpus TechnologyBeyond state-
of-the-art
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Rationale Corpus TechnologyBeyond state-
of-the-art



Der erste demnach, der nach Batia Einfall (*) der Moldau ihren vorigen Glanz wieder
verschafft hat, war
1. Dragosch. Obgleich unsre Jahrbücher sein Geschlechtsregister nicht angeben, so ist es
doch eine beständige Sage bey uns, daß er aus dem alten königlichen moldauischen Stamme
gewesen sey, und den Bogdan zum Vater gehabt habe, welcher ein Sohn des Johannis war, 
von welchem alle Fürsten den Namen Johannis in ihrem Titel zu führen pflegen; dieser
Meinung ist desto mehr Glauben beyzumessen, weil man schwerlich glauben kan, daß einer
von gemeiner Herkunft mit einem so großen Gefolge auf die Jagd (welche die Moldau zu
entdecken Gelegenheit gegeben,) habe ausgehen, und seine übrigen Landsleute überreden
können, ihn zu folgen.

(*) Diese Stelle bestätiget aufs neue, was wir oben schon vermuthet hatten, daß Dragosch
erst nach des Tatars Bathy oder Batu Einfall, d.i. ungefähr nach 1250. aus Siebenbürgen
ausgewandert ist; vielleicht aber lassen sích beede Meynungen vereinigen, wenn man 
zwey Auswanderungen annimmt, die eine in der lezten Hälfte des Zwölften, die andere in 
der ersten Hälfte des dreyzehenten Jahrhunderts (V.)

Dimitrie Cantemir, “Beschreibung der Moldau”, 
Faksimiledruck der Originalausgabe von 1771, Kriterion

Verlag Bukarest, 1973, pag. 111 27

Rationale Corpus TechnologyBeyond state-
of-the-art



Domnul cel dintâi carele după năvălirea lui
Batie, a agonisit iarăși strălucirea cea mai
dinainte a Moldovei a fost:
1. Dragoș și măcar că hronografiile noastre
nu arată pentru știința neamului său, dar la 
noi se zice necontenit, că a fost din neamul
cel vechiu al crailor Moldovinești, și a avut
tată pe Bogdan fiul lui Ioan, dela carele toți
Domnii obișnuesc a-și pune la iscălitură
numele Ioan.
Și cuvântul acesta este mai ușor de a se 
adeveri și pentru aceasta, căci cu greu este
de a se crede, că altul din neam mai prost, 
ar fi putut cu o tovărășie așa mare să
meargă la vânat, carele a dat prilej la 
descoperirea Moldovei și ar fi putut
îndemna pe ceilalți patrioți ai săi, ca să vie
după dânsul.

was
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Der erste demnach, der nach Batia Einfall (*) 
der Moldau ihren vorigen Glanz wieder
verschafft hat, war
1. Dragosch. Obgleich unsre Jahrbücher sein 
Geschlechtsregister nicht angeben, so ist es
doch eine beständige Sage bey uns, daß er
aus dem alten königlichen moldauischen
Stamme gewesen sey, und den Bogdan zum
Vater gehabt habe, welcher ein Sohn des 
Johannis war, von welchem alle Fürsten den 
Namen Johannis in ihrem Titel zu führen
pflegen; dieser Meinung ist desto mehr
Glauben beyzumessen, weil man schwerlich
glauben kan, daß einer von gemeiner
Herkunft mit einem so großen Gefolge auf 
die Jagd (welche die Moldau zu entdecken
Gelegenheit gegeben,) habe ausgehen, und 
seine übrigen Landsleute überreden können, 
ihn zu folgen.

Dragos = belongs_to Moldavian kings
Dragos = son_of Bogdan
Bogdan = son_of Johannis
Dragos = has_additional_name Johannis
Bogdan = has_additional_name Johannis

Dragosch ≈ belongs_to Moldavian kings
Dragosch = son_of Bogdan
Bogdan = son_of Johannis
Dragosch = has_additional_name Johannis
Bogdan = has_additional_name Johannis

should
have
been

Rationale Corpus TechnologyBeyond state-
of-the-art



Der erste demnach, der nach Batia Einfall (*) der 
Moldau ihren vorigen Glanz wieder verschafft hat, 
war
1. Dragosch. Obgleich unsre Jahrbücher sein 
Geschlechtsregister nicht angeben, so ist es doch
eine beständige Sage bey uns, daß er aus dem
alten königlichen moldauischen Stamme gewesen
sey, und den Bogdan zum Vater gehabt habe, 
welcher ein Sohn des Johannis war, von welchem
alle Fürsten den Namen Johannis in ihrem Titel zu
führen pflegen; dieser Meinung ist desto mehr
Glauben beyzumessen, weil man schwerlich
glauben kan, daß einer von gemeiner Herkunft
mit einem so großen Gefolge auf die Jagd (welche
die Moldau zu entdecken Gelegenheit gegeben,).

(*) Diese Stelle bestätiget aufs neue, was wir oben
schon vermuthet hatten, daß Dragosch erst nach
des Tatars Bathy oder Batu Einfall, d.i. ungefähr
nach 1250. aus Siebenbürgen ausgewandert ist; 
vielleicht aber lassen sích beede Meynungen
vereinigen wenn man zwey Auswanderungen
annimmt, die eine in der letzten Hälfte des 
Zwölften, die andere in der ersten Hälfte des 
dreyzehenten Jahrhundert (V.)

Dragosch ≈ belongs           moldavian kings
Dragosch ≈ son_of Bogdan
Bogdan ≈ son_of Johannis
Dragosch ≈ has_additional_name Johannis
Bogdan ≈ has_additional_name Johannis
Drgaosch discovered Moldau
Dragosch has_acitivity hunting
Dragosch has_activity development
Development takes_place after Batia invasion 

Dragosch has_activity moved

Movement   takes_place >=1150; <=1200
Movement   takes_place >=1200; <=1250
Bathy invasion  takes_place ≈ 1250
Bathy has_alternative_name Batu
Bathy is_a Tatar

Enriched Classical Markup

06.03.2018 29

Rationale Corpus TechnologyBeyond state-
of-the-art

DH - Pavia



Der erste demnach, der nach Batia Einfall (*) der 
Moldau ihren vorigen Glanz wieder verschafft
hat, war
1. Dragosch. Obgleich unsre Jahrbücher sein 
Geschlechtsregister nicht angeben, so ist es
doch eine beständige Sage bey uns, daß er aus
dem alten königlichen moldauischen Stamme
gewesen sey, und den Bogdan zum Vater gehabt
habe, welcher ein Sohn des Johannes war, von 
welchem alle Fürsten den Namen Johannes in 
ihrem Titel zu führen pflegen; dieser Meinung ist
desto mehr Glauben beyzumessen, weil man 
schwerlich glauben kann, daß einer von 
gemeiner Herkunft mit einem so großen Gefolge
auf die Jagd (welche die Moldau zu entdecken
Gelegenheit gegeben,) habe ausgehen, und 
seine übrigen Landsleute überreden können, ihn
zu folgen.

(*) Diese Stelle bestätigt aufs neue, was wir oben
schon vermuthet hatten, daß Dragosch erst nach
des Tatars Bathy oder Batu Einfall, D.i. ungefähr
nach 1250. aus Siebenbürgen ausgewandert ist; 
vielleicht aber lassen sích beide Rechnungen
vereinigen wenn man zwey Auswanderungen
annimmt, die eine in der letzten Hälfte des 
Zwölften, die andere in der ersten Hälfte des 
Dreizehnten Jahrhundert (B.)

Dragosch has_activity moved

Movement   takes_place > ≈ 1150; < ≈ 1200
Movement   takes_place > ≈ 1200; < ≈ 1250
Bathy invasion  takes_place ≈ 1250
Bathy has_alternative_name Batu
Bathy is_a Tatar

HerCoRe – Multiple-facetted 
fuzzy annotation

Dragosch most_probable belongs   moldavian kings
Dragosch discovered Moldau
Dragosch has_acitivity hunting
Dragosch has_activity development
Development takes_place after Batia invasion 

Legend

Cantemir

Translator

Dragosch ≈ son_of Bogdan
Bogdan ≈ son_of Johannis
Dragosch ≈ has_additional_name Johannis
Bogdan ≈ has_additional_name Johannis

30

Rationale Corpus TechnologyBeyond state-
of-the-art

DH - Pavia



Orchan having in his Father‘s Life-time (as it is said) taken Prusa (2), and subdued

the Territory of that City to his dominion, spends the first year of his Reign in settling the

affairs of Afia, and establishing his new Empire

(2) [Having taken Prusa] The Christian Prusa to the time of Othman, who they tell us,

died the following year. This mistake seems to arise from the loss of Prusa (which was a 

very great calamity) being known to Greece before the news of Othman‘s death could

arrive there .

History of Growth and Decay Ottoman Empire, English 
Translation, pag. 24

green = linguistic
annotation ( N., V, Prep, ...)
yellow= from the ontology
orange= vagueness marker.

Orchan Example



1

2

3

5

4

6
7 8

9 10

(Cantemir, Descriptio Moldaviæ, p.73 transl.)

3. The Kilian countryside; its capital is Kilia*, formerly called Lycostomon, on 
on the midnight-side mouth of the Danube, which the greek bargees used to 
give the same name, because it seems to spout its water like a wolf’s gorge. …

*Its name Kilia was normally used by the Moldavians, by the Turks Kili, by recent 
Greeks Lycostomon (others call it - as I think, erroneously - Lytrostomon and 
Lyththrostomon, as you will find it in in Leunclavii Pandect. 146), Bonfinius takes it 
with some others as Achilleam; Stanislaus Sarnicius assumes, it was Tomos, the 
city, which became famous as Ovidius Naso’s exile). 
It is impossible for me to find out, which out of so many different beliefs of the 
writers is the correct one

A Complicated Explicit Example: 
Ambiguity

32
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Linking NEs and Maps

33

Syrfia is 
the abandoned name of a region 
in Eastern Europe, used on 
historical maps until 17th 
century, designating
• a part of Northern Dobrudja, 

coming from the Greek term 
Σύρϕοι - Syrphoi,  or 

• The Cojani region from  
western Macedonia, today 
in Greece but in turkish
times in the “Serfia sangiac” 
having the capital Σέρβια,  
Servia ;

• Sârbia, due to phonetic 
association.



Sources /levels of vagueness to be annotated
1. Linguistic markers for vagueness
2. Factual uncertainity

2.1 References to external written materials (publicatiosn)
2.2 References to external persons, places, names
2.3 References to events
2.4. References to other external knowledge (e.g. legends, folk beliefs)

3. Editors 
3.1. Editorial marks

() pretty sure extensions
< > correction
[ ] deletion
{ } marginals /between line

3.2 „Footnotes“ 
4. Metadata

4.1 genre
4.2. author
4.3 translation
4.4. tradition path

34

Vagueness annotation is
useful only if it is

accompagned by inference
rules and adequate

ontological knowledge-base



Selected markers for linguistic vagueness
1. comparatives, inexact adjectives e.g. “hostile”, “near”, “distant”
2. non-intersectives e.g. „supposend“, „so-called“
3. Hedges e.g. „rather“, „more or less“
4. inexact measures a 4 days’ journey, 10 feet”
5. modals (attitudes) e.g. probably, hopefully
6. subjonctives v+analyse
7. lexical quotation markers
8. vague quantifiers e.g. „many“, „most“
9. complex quantifiers e.g. "roughly half of the 20-30 thousand soldiers”
10. numbers
11. range expressions e.g. “The beginning of the 18. century” 
12. unclear place „the former prince“, „Moramor“
13. unclear person e.g. „the former prince“
14. unclear time e.g. „in prehistoric times“

35



Manual Annotation of Factual uncertainity

36

• […] He fought two Battles with 
Bajazet Ildirim; in the first he was 
Victor, and in the second he routed 
Him with a memorable slaughter, 
which seven vast piles of Turkish
Bodies erected after the Battle, 
witnessed, by the Confession of 
Hezarfenn himself, the faithful 
Turkish Historian. Cantemir, pp. 47 
(Annotations)

Hezarfen (Hezarfen Hüseyin Efendi) 
(?-1691/92), Tenkih-i Tevarih-i Mülük: 
is NOT mentioning this

• The Turkish Historians so extoll this 
Prince’s expedition in assembling his 
troops, in executing his designs, and in 
vanquishing his enemies, that when 
they talk of the natural speed of the 
Tartars in comparison with his 
wonderful marches, they call the first, 
the creeping of a Snail.

Cantemir, pp. 48 (Anotations)

Described in  Solakzade, Hoca Saadettin, 
Neşri 

©Alptug Güney



Manual Annotation of Factual uncertainity

37©Alptug Güney
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DHO LHO
Turkish
Sources

Places Database

Persons Database

©Alptug Güney

Treatment of (uncertain) NEs



Geo_Element Admin_Element Living_Element

Fixed_Element

Is_a
Is_a

Is_a

Position_Rel

1_* Population_
Element

Person_
Element

Is_a Is_a

belongs_To

has_Role_in

1_*

has_Placement_in

1_*

Geo_Notion Administrative_Notion

Living_Notion

Syrfia1 Ontological modelling -1-



Geo_Element

Is_a

Ground_Element Water_Element

Is_a

Outside Inside

High_P
rofile

Flat -
Profile

Plant -
Profile

Mountain

Mountain
_Range

ForestSteppe

Desert

Field

Belongs_to

is_in

Island

Peninsula

Gulf

Strait

Sea
Static Dyn

Lake

Source

River
SIZEize

has_a 1_*

Small 
Riverz

e

Creeki
ze

lays_at

lays_in

Cardinal_Position
has_a

[Name_Lang]_Label has_a

1_*

Ocean

Belongs_to

Belongs_to

Area

Is_a

has

Relief_Element Water_Det_
Element

1_*
Lays_at

≈≈

≈

≈

06.03.2018 DH - Pavia 40



Geo_Notion

Geo_Element

TIME_SLOT

Administrative_Element

Historical Context

Writtings
[Word-Language-Alphabet]

defined_as

Refered _as

1_*

1_*

Administrative_Notion

≈≈

≈

41

Ontological modelling -1-



Rationale Corpus TechnologyBeyond state-
of –the-art 3

Define fuzzy Data Type Properties
(time-slots, dimensions) 

Define Object Types Properties
(geo-notion, admin notion) 

Model fuzzy modifiers
(many, greater, very) 

DE
RO LAT

Protege with
Fuzzy OWL2

Plug-in

42



Geo_Element Admin_Element Living_Element

Fixed_Element
Is_a

Is_a
Is_a

Position_Rel

1_* Population_
Element

Person_
Element

Is_a Is_a

belongs_To

has_Role_in

1_*

has_Placement_in

1_*

Geo_Notion Administrative_Notion
Living_NotionSyrfia is 

the abandoned name of a region 
in Eastern Europe, used on 
historical maps until 17th 
century, designating
• a part of Northern Dobrudja, 

coming from the Greek term 
Σύρϕοι - Syrphoi,  or 

• The Cojani region from  
western Macedonia, today 
in Greece but in turkish
times in the “Serfia sangiac” 
having the capital Σέρβια,  
Servia ;

• Sârbia, due to phonetic 
association.

• Cojani Region
• Sârbia

• Greece
• Serfia sangiac
• Servia

• Northern 
Dobrudja

• Western 
Macedonia

• Eastern Europe

• Country
• Capital

Fuzzy Concept
Fuzzy Concept

• Turkisch Times
• Greek times
• 17th century

Fuzzy Properties

Syrfia1



Geo_Element

Is_a

Ground_Element Water_Element

Is_a

Outside Inside

High_P
rofile

Flat -
Profile

Plant -
Profile

Mountain

Mountain
_Range

ForestSteppe

Desert

Field
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is_in

Island

Peninsula

Gulf

Strait

Sea
Static Dyn

Lake

Source

River
SIZEize

has_a 1_*

Small 
Riverz

e

Creeki
ze

lays_at
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Cardinal_Position
has_a

[Name_Lang]_Label has_a

1_*

Ocean

Belongs_to

Belongs_to

Area

Is_a

has

Relief_Element Water_Det_
Element

1_*
Lays_at

≈≈

≈

≈

1_*
Position_Rel

Cardinal_Position
Subclass_Of

Has_Object_Property: Eastern

ID: C_HerCoRe_24EEUR 
Label : Eastern Europe

Has_Type:  Area

Situated_In:  C_HerCoRe_18E

Subproperty_Of: Position_Rel

ID: C_HerCoRe_18E

Has_Type:  Continent

Subclass_Of

Area

Label: Europe
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Relief_Element Water_Det_
Element

1_*
Lays_at

≈≈

≈

≈

1_*
Position_Rel

Cardinal_Position
Subclass_Of

Has_Object_Property: Western

ID: C_HerCoRe_50WMaced 
Label : Western Macedonia

Has_Type:  Area

Situated_In:  C_HerCoRe_18E

Subproperty_Of: Position_Rel

ID: C_HerCoRe_18E
Label: Europe
Has_Type:  Continent

Subclass_Of

Area

Syrfia3
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[Name_Lang]_Label has_a

1_*

Ocean
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Belongs_to
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Is_a

has

Relief_Element Water_Det_
Element

1_*
Lays_at

≈≈

≈

≈

1_*
Position_Rel

Cardinal_Position
Subclass_Of

Has_Object_Property: North

ID: C_HerCoRe_55NDobrud 
Label : North Dobrudja

Has_Type:  Area

Situated_In:  C_HerCoRe_20DB

Subproperty_Of: Position_Rel

ID: C_HerCoRe_20DB
Label: Dobrudja
Has_Type:  Area

Syrfia4



Syrfia5
Geo_Notion

Geo_Element

TIME_SLOT

Administrative_Element

Historical Context

Writtings
[Word-Language-Alphabet]

defined_as

Refered _as

1_*

1_*

Administrative_Notion

≈≈

≈

Label: Greece
Id: C_HercoRe_17GR

Hist. Context 1

Area

ID: C_HerCoRe_50MACEd 
Label : Western Macedonia

Situated_In

Geo_Element

Admin_Notion

≈ Time_Slot

Label: 
Id: C_HercoRe_71 SarfS

Hist. Context 2

Area

ID: C_HerCoRe_50MACEd 
Label : Western Macedonia

Situated_In

Geo_Element

Admin_Notion

≈ Time_Slot
Turkish time

Serfia sangiac”

Id: C_HercoRe_71 CojR
Label: Cojani Region: 

Defined_As
Defined_As

Admin_Notion

Id: C_HercoRe_74 SarfC
Label: Σέρβια,Servia

Situated_in

Geo_Notion

F_TODAY

The Cojani region from western Macedonia, today 
in Greece but in Turkish times in the
“Serfia sangiac” having the capital Σέρβια,
Servia ;



Syrfia6
Geo_Notion

Geo_Element

TIME_SLOT

Administrative_Element

Historical Context

Writtings
[Word-Language-Alphabet]

defined_as

Refered _as

1_*

1_*

Administrative_Notion

≈≈

≈

Hist. Context 1

Area

ID: C_HerCoRe_55NDobrud 
Label : North Dobrudja

Situated_In

Geo_Element

≈ Time_Slot

Id: C_HercoRe_10 DSyrf
Label: Σύρϕοι, Syrphoi

Defined_AsGeo_Notion

>= Greek times

Part of Northern Dobrudja, coming from the 
Greek term Σύρϕοι -‐Syrphoi;

<Datatype IRI=’#GreekTimes’/> <DataIntersectionOf>
<DatatypeRestriction>

<Datatype abbreviatedIRI=’xsd:integer’/>
<FacetRestriction facet=’&xsd;minInclusive’>

<Literal datatypeIRI=’&xsd;integer’>-750</Literal>
</FacetRestriction>

</DatatypeRestriction>
<DatatypeRestrictionOf>

<DatatypeDefinition>

</DatatypeDefinition>



Syrfia7

Hist. Context 1

Id: C_HercoRe_70Syrfia
Label: Syrfia

Defined_As

Geo_Notion

Syrfia is 
the abandoned name of a region 
in Eastern Europe, used on 
historical maps until 17th 
century, designating
• a part of Northern Dobrudja, 

coming from the Greek term 
Σύρϕοι - Syrphoi,  or 

• The Cojani region from  
western Macedonia, today 
in Greece but in turkish
times in the “Serfia sangiac” 
having the capital Σέρβια,  
Servia ;

• Sârbia, due to phonetic 
association.

Id: C_HercoRe_71 CojR
Label: Cojani Region: 

Hist. Context 2

Id: C_HercoRe_10 DSyrf
Label: Σύρϕοι, Syrphoi

Hist. Context 3

Id: C_HercoRe_11Sarb
Label:Sarbia

Defined_As

Defined_As

Source: Wikipedia

Confidence
0.33

Confidence
0.33

Confidence
0.33

Class ( Syrfia Annotation 
(fuzzyLabel

< fuzzyOwl2 fuzzyType =" concept " >   
< Concept type =" weightedSum " >  
< Concept type =" weighted " value ="0.33" base ="C_HercoRe_71CojR " / > 
< Concept type =" weighted " value ="0.33" base =" C_HercoRe_10DSyrf " />
< Concept type =" weighted " value ="0.33" base =" C_HercoRe_11Srb " />

))

Used_for: Map

<= 17 Century

≈ Time_Slot



Syrfia8

Hist. Context 1

Defined_As

Geo_Notion

Syrfia is 
the abandoned name of a region 
in Eastern Europe, used on 
historical maps until 17th 
century, designating
• a part of Northern Dobrudja, 

coming from the Greek term 
Σύρϕοι - Syrphoi,  or 

• The Cojani region from  
western Macedonia, today 
in Greece but in turkish
times in the “Serfia sangiac” 
having the capital Σέρβια,  
Servia ;

• Sârbia, due to phonetic 
association.

Id: C_HercoRe_71 CojR
Label: Cojani Region: 

Hist. Context 2

Id: C_HercoRe_10 DSyrf
Label: Σύρϕοι, Syrphoi

Hist. Context 3

Id: C_HercoRe_11Sarb
Label:Sarbia

Defined_As

Defined_As

Source: Wikipedia

Orteliusmap 1570

Confidence
0.7

Confidence
0.2

Confidence
0.1

Id:  I_C_HerCoRe_Sy

Instance_Of

Id: C_HercoRe_70Syrfia
Label: Syrfia
Used_for: Map

<= 17 Century

≈ Time_Slot

Label:  Syrfia_Ortelius
Used_for: Map_Ortelius
Time_slot: 1570
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