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Annotation Particularities

• Often several Layers of Annotation (e.g. linguistic, editorial, text 
structure, domain specific). Annotation layers are sometimes 
interconnected

• Sometimes synchronisation between different text variants (e.g. 
original, transliteration, translation)

• Non-continuos annotation segments
• Changes on the base text during the annotation required
• Often more linguistic categories as for modern data
• Need of user-friendly annotation interfaces
• Modular Architecture flexible at changes (new layers, new 

annotation categories)
• Often need of manual annotation
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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)
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Ge‘ez Text –
Example
from  Genesis 
29.11

Word Sepparator

Section mark
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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

28.05.2018 DH Budapest 2018 6



Language particularities

• Vowels can be
themelves part-of-
speech

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
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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 transcriptions28.05.2018 DH Budapest 2018 9
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©Prager, Grönemayer et. al.
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Translit 2

graph
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graph
Translit 2
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Translit 2

HieroglyphBlo
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A1-B2

Num
Translit 1
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0,5

Confid
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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-

„Mixed Methods in Humanities“
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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.28.05.2018 DH Budapest 2018 16



Directions of investigation
• Reliability:

• Of the original: are the quotations made by Cantemir grounded? Is there a 
concordance between his degree of trust in these sources and the current 
knowledge about them (e.g. is there any evidence that a person which 
Cantemir claims to have spoken to, really lived in that time?)

• Of the translation against the original; Here an important role have the 
inserted editorial annotations.

• Consistency:
• Within the original: keeps Cantemir a constant opinion about persons, 

events, facts across the text? (see his own annex with annotations vs. the 
text)

• Across the 2 “originals”: Are common persons and events described 
similarly?

• Between original and translation: does the translation preserve the degree 
of vagueness /certainty stated  by Cantemir?

• Vagueness
• Political or tactical reasons for imprecise expressions
28.05.2018 DH Budapest 2018 17
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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 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.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

19
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Geo_Notion

Geo_Element

TIME_SLOT

Administrative_Element

Historical Context

Writtings
[Word-Language-Alphabet]

defined_as

Refered _as

1_*

1_*

Administrative_Notion

≈≈

≈
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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
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Workflow for model design

• Find the smallest unit which can be annotated -Token
• Define a GraphicalUnit (GU) - the maximal unit which can be selected 

with just one mouse click: (the cell of the grid.
• Define the links and eventual intermediate blocks between graphical 

unit and token. At the end of this step each GU will have associated a 
tree like structure

• Each GU receives an id; all subcomponents are identified by te
GU_Id>subcomponAbbrev_NO

• Define spans over  GUs or their subcomp. Spans do not have to contain 
consecutive elements

• Each span records the ids of its element. Each element records the ids of 
the spans.

• Annotation=Tag + a list of attributes.
• At token level and GU level changes in the text can be done (change 

label

„Words“ – are just labels for different objects
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TraCES –Classical Ethiopic
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Text structure-Element, Level 4

ወእምኵሉሰ

ወ እ ም ኵ ሉ ሰ

s al ukʷw a mʾ

Textstruct.-
Annotation

S1

TraCES-Annotation: Data-Model -1

ID: TraCES-LATSUN-W3

ǝ ǝ

Linguistic
Annotation

l s

K

Token 2Token 1 Token 3

PN
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Textstructure-Element, Level 4

s al ukʷw a mʾ

Textstruct.-
Annotation

S1
• TraCES-Annotation: Data-Model -2

ID: TraCES-LATSUN-W3

ǝ ǝ

Linguistic
Annotation

l s

K

Token 2Token 1 Token 3

PN

{ }

Edition

NE (Person, Date, Place ..)

NE

Place
28.05.2018 DH Budapest 2018 27



GeTa Tool
• Features
• 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

Software development
• Client-Application
• Open source; Java
• Data-encoding:JSON
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GeTa-Levels
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GeTa-Levels
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Annotation Common Noun in GeTa
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Linking with other ressources in GeTa
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GeTa NE-Annotation

DH Budapest 201828.05.2018 34



GeTa-operations
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Maya
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Id: <Nr>-H-<Id_HyerogliphBlock>

Label :String Label : String
Konfidenz : Nummer

Reading 2Reading 1

Id‘s of Components 
in which is included

HieroglyphElement

BlockElement

Id: String
Label: String

OperatorElement

Label: String
Id: O-<Id_HyerogliphBlock>

Label: String

Level: String

ComponentElement

Id: <Nr>C-<Id_HyerogliphBlock>

Label: String

Color: String
Id‘s of contained

Hieroglyph elements

Konfidenz :Nummer
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Id: H-<Id_HyerogliphBlock>

HieroglyphBlock

Label: String (e.g A1-B2)

Id_of_Numerical_translit 1

Numerical Translit 1

Id_
Op1

Id_
HE2

Id_
HE1

Id
Num Tr2_2

Id
NumTr2_1

Id

Parent

Numerical Translit 2

Link 
Elem+Comp

Id Gr1_2Id Gr1_1

Id

Parent

Link 
Elem+Comp

Graphical Translit 1

Link 
Elem+Comp

Id Gr2_2Id Gr2_1

Id

Parent

Link 
Elem+Comp
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HerCoRe- Multilingual Texts -18th Century
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Word

Id:String

Label_Normalized:String

Layout_Information

Label_Original:String

Style: Bold/Italic
Script: Fraktur/gr/Lat

Layout_Info

Link_to_Entity_Anotation

Links_to_Vagueness_Anotations

Link_to_Linguistic_Anotation

Entity-Annotation

Vagueness-AnnotationVagueness-AnnotationVagueness-Annotation

Linguistic-Annotation

Links_to_Struture_Annotation Structure-AnnotationStructure-AnnotationStructure-Annotation
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Id:String

Label:String

Name : String
ArrayList<String> Buch

Comment: String

Variant

Variants: Array

Named Entity

Ontolog_Id:URI
Name: String

Type: String

Concept_Link

Concept:

Entity-annotation

Words: Array Ids Word Units

NE_Link:
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Vagueness-annotation

Id:String

Type: String (Quotation /Linguistic / Edition /Geo/Genre)

Subtype: String (dependent on each type)

Words: Array Word_Id

Confidence: String  (low/medium/high)

Linguistic-annotation

Id:String

Lemma: String

Words: Array Word_Id

PoS: String

Morpho_Features: String

Structure-annotation

Id:String

Level: String (Chap/Paragraph/Sentence)

Words: Array Word_Id

Type: String (Author/Editor)
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W3
hat
hat

W2
Moldau
Moldau

W1
Die
Die

W4
nicht
nicht

W5
zu
zu

W6
allen
allen

W7
Zeiten
Zeiten

W8
eben
eben

W9
dieselben
dieselben

W10
Grenzen
Gränzen

W11
gehabt
gehabt

n
frak

b
frak

n
frak

n
frak

n
frak

n
frak

n
frak

n
frak

n
frak

n
frak

n
frak

Ling Ann :L3
Lemma:haben
PoS :Verb
Morpho: 3.sg. Perf.

Words: W3,W11

Ling Ann :L2
Lemma:Moldau
PoS :N
Morpho:

Words: W2

Vagueness Ann :V1
Type: ling
Subtype : time expresion
Confid: low

Words: W5,W6,W7

Ent Ann :E1
Words: W2
NE20

NE20
Label: Moldova
Var:  Moldau (DDM)
URI: https://..
Name: placeName
Type: country

S1
Level: Sentence Type:Author Words: W1,W2,W3,W4,W5,W6,W7,W8,W9,W10,W11
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Thank you for attention !
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Köszönöm a figyelmet !
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