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Digitalising the Pyramid Texts
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Beginning
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Creation of  the first morphosyntactic treebank for 
pre-Coptic Egyptian in UD (March 2024)

https://github.com/UniversalDependencies/UD_Egyptian-UJaen/tree/dev
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Egyptian

Earlier Egyptian Later Egyptian

Old Egyptian 
(ca. 2700–2000 BC)

Middle Egyptian* 
(ca. 2000–1550BC)

Late Egyptian  
(ca. 1550–700 BC)

Demotic 
(ca. 7th century BC to 
5th century AD)

Coptic 
(4th century to 14th 
century AD)

* Middle Egyptian became a standardised and classical language from 1550 BC onwards
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Egyptian text corpora for the EUJA treebank
Old Egyptian Middle Egyptian Classical Egyptian

Late Egyptian Demotic

Pyramid Texts

Old Kingdom and 
First Intermediate 
Period biographical 
texts

Coffin Texts

Midd l e K ingdom 
biographical texts

Literary texts

The Book of  the 
Dead
1 8 t h D y n a s t y 
biographical texts

Literary texts

N e w K i n g d o m 
biographical texts

Literary texts

Administrative texts Administrative texts

Literary texts
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No studies on dependency grammar in Egyptian



11

No digital tools for the study of  pre-Coptic 
Egyptian grammar
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Multidisciplinary Approach to Image and Language Processing 
 in Ancient Egyptian Texts using Transformers

https://www.mortexvar.com/ampitet
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Universal Dependencies approach

https://universaldependencies.org/
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https://universaldependencies.org/


15

1st STSM at the Catholic University of  Miland 
(May-July of  2024)

https://aclanthology.org/2024.tlt-1.1/
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Morphosyntactic Annotation of  the Pyramid Texts
What are the Pyramid Texts?

The Pyramid Texts are a collection of  spells recorded on the walls of  the pyramids 
of  Old Kingdom kings. They contain more than eight hundred magic formulae 
recited during mortuary rituals for the king. 

The Pyramid of  Unas at Saqqara contains the oldest version of  the Pyramid Texts, dated to 2353-2323 BC.

Unas’s Pyramid Texts Sethe’s edition of  the Pyramid Texts (1908-1922)
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Pyramid of Unas (ca. 2300 BC)
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Description of  the columns 

trans = (I) have given bread to the hungry
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 Unicode Font for Hieroglyphs 

𓍿

𔎆 20



Transcription System 

𓍿 = ​[⁠ ʧ ]  = č voiceless postalveolar affricate like in Czech

𓂧 = ⁠ [t' ]  = ṭ alveolar and dental ejective stops like in Ge’ez 

                       ≠ d 
	 	

                       ≠ ṯ  used for /θ/ (ث) in Arabic 
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https://de.wikipedia.org/wiki/Stimmlose_postalveolare_Affrikate
https://en.wikipedia.org/wiki/Dental_and_alveolar_ejective_stops
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Parsing
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Semi-automatic annotation using the trained model 
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Improving the data encoding 
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Building a dedicated Grew-match instance
https://pt.grew.fr

Already available: 
Images display (ongoing task) 
Multi-treebanks grew-match requests. Ex: different spelling for "Horus"  
Dedicated snippets 

More to come: 
Simultaneous display of parallel sentences

https://pt.grew.fr
http://pt.grew.fr
https://pt.grew.fr/?custom=68235695c3fc0
https://pt.grew.fr/?custom=682647b3f1abe
https://pt.grew.fr
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Keeping parallel data
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Keeping parallel data

Unas

Teti
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Grewpy on PT data

Search for ambiguous spelling
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Grammar exploration in PT • Grex

Our question: what are the main (syntactic) differences between Unas and Teti? 
Grex: Given a scope  and a binary question ; 
what are the patterns  that trigger  (or  )

S Q
P Q ¬Q

S ⇒ (P ⇒ Q)
We need to define a "search space" for  P
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Grammar exploration in PT • Grex
S ⇒ (P ⇒ Q)

Annotation differences around ADP (adposition) 
Corpus: Unas (11,660 tokens) + Teti (8616 tokens) 

: pattern { X [upos=ADP] } 
: king: "Teti" 
: 

The features Prefix, SubForm, VerbClass, Voice, Mood, Hierocl on X; 

The features Prefix, SubForm, VerbClass, Voice, Mood, Hierocl on the governor of X; 

The relation between the governor of X and X ; 

The relative position between the  the governor of X and X ;

S
Q
P
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Grammar exploration in PT • Grex
Annotation difference around ADP (adposition)

Classifiers tend to be more used 
in more recent data (Teti)

PROPN are overrepresented 
among ADP governor in Teti

NOUN are overrepresented among 
ADP governor in Unas

https://pt.grew.fr/?custom=68236724cf800
https://pt.grew.fr/?custom=682368b4893f1
https://pt.grew.fr/?custom=682368b4893f1
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Grammar exploration in PT • Grex
Annotation difference around ADP (adposition)

PROPN are overrepresented 
among ADP governor in Teti

NOUN are overrepresented among 
ADP governor in Unas

More general observation: POS of governors of ADP

clustered by

https://pt.grew.fr/?custom=68248b5f9914e
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Grammar exploration in PT • Contrastive patterns

VERB -[parataxis]-> NOUN

T:39, U:116

* -[parataxis]-> VERB -[parataxis]-> NOUN
T: 29, U: 5

cos = 0.475

Join work with Guillaume Bonfante

Offering texts are more frequent in Unas 
Recitation text | object to offer 

           : collocation used only in Teti

Among the 5 Unas occurrences: 
one metadata error, it should be Teti 
one annotation to revise

https://pt.grew.fr/?custom=6825b5937cf20
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Grammar exploration in PT • Contrastive patterns

X -[obj]-> Y; X[Mood=Imp,VerbClass=Def,upos=VERB];

[21, 77]

X -[obj]-> Y; X[Mood=Imp,VerbClass=Def,upos=VERB]; Z -[ccomp]-> X;

[21, 3]
0.397

X -[obj]-> Y; X[Mood=Imp,VerbClass=Def];

[21, 77] 1.000
X -[obj]-> Y; X[Mood=Imp,VerbClass=Def]; Z -[ccomp]-> X;

[21, 3]

0.397

X -> Y; X[VerbClass=Def,upos=VERB]; Y[upos=NOUN];

[24, 142] X -> Y; X[VerbClass=Def,upos=VERB]; Y[upos=NOUN]; Z -[ccomp]-> X;

[22, 3]

0.298

X -[obj]-> Y; X[VerbClass=Def,upos=VERB]; Y[upos=NOUN];

[21, 76]

0.995

X -> Y; X[Mood=Imp,VerbClass=Def,upos=VERB]; Y[upos=NOUN];

[23, 139]

1.000

X -> Y; X[Mood=Imp,VerbClass=Def]; Y[upos=NOUN]; Z -[ccomp]-> X;

[22, 3]

X -> Y; X[Mood=Imp,VerbClass=Def,upos=VERB]; Y[upos=NOUN]; Z -[ccomp]-> X;

[22, 3]
1.000

X -> Y; X[Mood=Imp,VerbClass=Def]; Y[upos=NOUN];

[23, 139]
0.295

1.000

X -> Y; X[VerbClass=Def]; Y[upos=NOUN]; Z -[ccomp]-> X;

[22, 3]
1.000

1.000

X -[obj]-> Y; X[VerbClass=Def]; Y[upos=NOUN]; Z -[ccomp]-> X;

[21, 3]

1.000

X -[obj]-> Y; X[VerbClass=Def,upos=VERB];

[21, 77]

1.000

X -[obj]-> Y; X[VerbClass=Def,upos=VERB]; Z -[ccomp]-> X;

[21, 3]

0.397

1.000

X -[obj]-> Y; X[VerbClass=Def]; Y[upos=NOUN];

[21, 76]

0.400

1.000

X -> Y; X[VerbClass=Def]; Y[upos=NOUN];

[24, 142]

1.000

1.000

0.298

0.995

X -[obj]-> Y; X[VerbClass=Def,upos=VERB]; Y[upos=NOUN]; Z -[ccomp]-> X;

[21, 3]

1.000

1.000

1.000

1.000

1.000

X -[obj]-> Y; X[VerbClass=Def]; Z -[ccomp]-> X;

[21, 3]
1.000

1.000

1.000

X -[obj]-> Y; X[VerbClass=Def];

[21, 77]

1.000

1.000

1.000

0.397

0.400

0.295

1.000

    X: ["upos", "VerbClass", "Mood", "Hierocl", "rel_shallow"] 
    Y: ["upos", "VerbClass", "Mood", "Hierocl", "rel_shallow"]

scope: pattern { X -> Y; X[upos] }

https://pt.grew.fr/?custom=68263976d5839
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Grammar exploration in PT • Contrastive patterns

X -> Y; X[Hierocl=Yes,SubForm=AbstRel,VerbClass=Anom,upos=VERB];

[0, 19]

X -[obl]-> Y; X[Hierocl=Yes,Mood=Sub];

[25, 50]

X -[obl]-> Y; X[Hierocl=Yes,Mood=Sub,VerbClass=2lit];

[10, 1]0.534

X -[obl]-> Y; X[Hierocl=Yes,Mood=Sub,upos=VERB];

[25, 50]

1.000

X -> Y; X[Hierocl=Yes,SubForm=AbstRel];

[274, 169]

X -> Y; X[Hierocl=Yes,SubForm=AbstRel,VerbClass=Anom];

[0, 19]0.525

X -> Y; X[Hierocl=Yes,SubForm=AbstRel,upos=VERB];

[274, 169]

1.000

X -[aux]-> Y; X[VerbClass=2lit]; Y[Hierocl=Yes,VerbClass=Def,upos=AUX];

[1, 10]

X -[aux]-> Y; X[VerbClass=2lit,upos=VERB]; Y[Hierocl=Yes,VerbClass=Def,upos=AUX];

[1, 10]

1.000

X -[obl]-> Y; X[Hierocl=Yes,VerbClass=3aeinf,upos=VERB]; Y[upos=NOUN];

[31, 2]

1.000

X -> Y; X[upos=VERB]; Y[Hierocl=Yes,VerbClass=Def,upos=AUX];

[26, 13]

X -[aux]-> Y; X[upos=VERB]; Y[Hierocl=Yes,VerbClass=Def,upos=AUX];

[26, 13]
1.000

X -> Y; X[VerbClass=2lit,upos=VERB]; Y[Hierocl=Yes,VerbClass=Def,upos=AUX];

[1, 10]

0.534

0.534

X -[obl]-> Y; X[Hierocl=Yes,Mood=Sub,VerbClass=2lit,upos=VERB];

[10, 1]

1.000

X -[aux]-> Y; X[VerbClass=2lit,upos=VERB]; Y[Hierocl=Yes,VerbClass=Def];

[1, 10]

1.000

X -[obj]-> Y; X[Hierocl=Yes,VerbClass=2lit,upos=VERB]; Y[upos=PRON];

[16, 2]

0.525

1.000

0.534

X -[obl]-> Y; X[VerbClass=3aeinf,upos=VERB]; Y[upos=NOUN];

[10, 20]
0.504

X -[aux]-> Y; Y[Hierocl=Yes,VerbClass=Def,upos=AUX];

[26, 13]

0.534

1.000

X -[obj]-> Y; X[VerbClass=2lit,upos=VERB]; Y[upos=PRON];

[4, 18]
0.336

X -[aux]-> Y; X[upos=VERB]; Y[Hierocl=Yes,VerbClass=Def];

[26, 13]

1.000

0.534

scope: pattern { X -> Y; X[upos<>PUNCT]; Y[upos<>PUNCT] } 

X: ["upos", "SubForm", "VerbClass", "Mood", "Hierocl", "position" 
Y: ["upos", "SubForm", "VerbClass", "Mood", "Hierocl", "position", "rel_shallow"]

https://pt.grew.fr/?custom=68263c22a67ff
https://pt.grew.fr/?custom=68263c9ca2d0c
https://pt.grew.fr/?custom=68263c22a67ff
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What has been done? 
Grew-PT
Automatic Grammar exploration: Grex + Contrastive patterns 
PT in ArboratorGrew / parser 

What's next? 
more Kings will be annotated 
Promote the work for Egyptian philologists  
New features in Grew-PT (parallel data) 

Challenges? 
Annotate all Old Egyptian / Middle Egyptian corpus 
Develop new tools for Egyptology
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Thank you!

Roberto Antonio Díaz Hernández Bruno GuillaumeRoberto Antonio Díaz Hernández Bruno Guillaume
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