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Seals connected people, things and places. 

Their use created a dense network of

personal/corporate identities and liabilities.  

The challenge of multimodality!

FAIR Data Principles (Findable, Accessible, 

Interoperable, Reusable)

Linked Open Data

(unique identifier, norm data, RDF, SPARQL, 

controlled vocabularies)

Semantic Web, Knowledge Graph



Collaborative work

interdisciplinary team

no final product

IT-Gruppe Geisteswissenschaften

NFDI4culture

AK Digitale Kunstgeschichte



1. Die visuelle Kultur Babyloniens: Siegel und Siegelungen

Tel Shimron (Middle Bronze Age II)

SESPOA

Tablet in envelope (Ur III) Envelope from Iščali and sealed tablet from Ur (Old Babylonian), sealing (Ur-III)
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Greengus 1979, pl. XIX no. 35 Stiehler-Alegria Delgado 1996, Nr. 175

Collon 1986, 197

Disparity of knowledge



ACAWAI-CS

DigANES 2017–2018
5.400 seals (physical/virtual)

2.200 sealed artefacts
14.000 picture elements

since 11/2020
+ 1.000 seals

+ 800 sealed artefacts
+ 8.000 picture elements

+ 1.200 inscriptions
(legends/captions)

until 10/2023
c. 25.000 seals
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ACAWAI-CS Corpus

catalogues (Blocher 
1992; al-Gailani Werr
1986, Stein 1993, 
Colbow 2002, 1995, 
Herbordt 1992, Fügert
….)

museum collections
(VAM Berlin, BM) 

online projects
(Diyala Archaeological
database; Ur online…) 

Graphik: P. Sahle, DARIAH-DE Working Papers Nr. 1. Göttingen: GOEDOC 2013
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ARTEFACTIMAGE TEXT

ACAWAI-CS 
Workflow

Named
entity
extraction
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SQL (Structured Query Language)

• free open-source programming language

• standard database language that is used to create, 

maintain and retrieve relational databases

• integrates with many database management 

systems

relational database model:

• data is structured in interrelated tables (columns and 

rows)

• data is adressed by unique identifiers

• tables are related to each other: one-to-one, one-to-

many, many-to-many (1:1, 1:n, n:1; n:m)

• data-import & export

Data Management: Relational database model (mySQL)

Screenshot of the HeidiSQL interface

sealID type collection_no

1 cylinder BM 82435

2 cylinder BM 82451

table seal

biblID autor year

1 Blocher 1992b

2 Gailani Werr, al- 1988 1988

table bibliography

publID cat_no biblID sealID

publ1 220 bibl1 seal1

publ2 26 bibl1 seal2

publ3 182a bibl2 seal2

table jointBibliographySeal
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Data Management: Relational database model (mySQL)

simplified schema of the mySQL database structure

1_artefactSealed

artefactSealedID

type

CDLI_P

collectionID

collection_no

acquisition_method

acquisition_date

acquisition_place

siteID

subregionID

regionID

countryID

place_confidence

excavation_no

archaeological_area

building

findspot_details

stratigr._attribution

stratigr._specification

context_type

archPeriodID

comments

5_site

siteID

site_name

site_ancient

site_modern

latitude

longitude

wikidata

DAI_gazetteer

geonames

pleiades

subregionID

regionID

countryID

comments

1_seal1_artefactSealed 1_impression

2_textSeal
2_textArtefactSe

aled
2_textImpression

1_illustration

4_bibliography

8_collection

5_country

5_region

5_subregion

5_site

6_artisticStyle

6_archaeolPeriod

6_historicalPeriod

7_royalPerson

7_person

7_capacity

7_institution

7_deity

3_pictorialElement
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Data Management: Relational database model (mySQL)

1_seal1_artefactSealed 1_impression
1:1 1:n

A000050

A000057

A000063

A000064

A000050.07

A000057.04

A000063.02

A000064.02

S000220

Blocher 1992b (BM), 220

2_textSeal
2_textArtefactSe

aled
2_textImpression

1:1 1:1 1:1

TA000050
legal

real estate sale

Apilsîn 13

null TS000220
dEN.ZU-en-n[am]

SANGA dUTU

DUMU dEN.ZU-i-mi-ti

ÌR É.BÁBBAR

A000050
CDLI P365160

envelope

BM 82435

purchase 1891

Sippar (2_textual 

information)

S000220
CDLI Sx

virtual cylinder seal

height: 2.50 cm

Early Old 

Babylonian

(Blocher 1992)

A000050.07

3_pictorialElements1:n
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Data Management: Relational database model (mySQL)

Blocher 1992b (BM), 220

1_seal 3_pictorialElements1:n

pictElID identification class posture gesture body_orientation face_orientation sex
pic00001158 king human standing holding sth profile right profile right male
pic00001159 disc-in-crescent sign NULL NULL NULL NULL NULL
pic00001160 Shamash deity stepping on holding sth profile left profile left male
pic00001161 inscription inscription NULL NULL NULL NULL NULL
pic00001162 Ishtar deity UNPRESERVED holding sth profile left UNPRESERVED UNPRESERVED

pictElID attribute beard hairstyle headdress garment cloth jewellery
pic00001158 kid UNPRESERVED UNPRESERVED UNPRESERVED long robe plain NULL
pic00001159 NULL NULL NULL NULL NULL NULL NULL
pic00001160 saw long beard tied-up horned

headdress

long open skirt striped NULL

pic00001161 NULL NULL NULL NULL NULL NULL NULL
pic00001162 lion-mace UNPRESERVED UNPRESERVED UNPRESERVED UNPRESERVED UNPRESERVED UNPRESERVED

difficulties:

• managing invalid, imprecise or uncertain data

• capturing interaction between the pictorial elements

• increasing complexity in table structure
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Data Management: Graph database model (neo4j)

Blocher 1992b (BM), 220
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Data Management: Graph database model (neo4j)

Blocher 1992b (BM), 220

<id>: 77509  

classification: deity gender: male name: Shamash posture: stepping on 

gesture: holding sth body_orientation: profile left face_orientation: profile

left beard: long beard hairstyle: tied-up headdress: horned headdress

garment: long open skirt cloth: striped

<id>: 57301  

relation_property: probable identification

<id>: 77511  

classification: deity gender: female name: Ishtar 

gesture: holding sth body_orientation: profile left
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Data Management: Graph database model (neo4j)

Transliteration:
dEN.ZU-en-n[am]

SANGA dUTU

DUMU dEN.ZU-i-mi-ti

ÌR É.BÁBBAR

<id>: 77513  

classification: person gender: male  name: dEN.ZU-en-

n[am]  capacity: SANGA dUTU

<id>: 57326 

relation_property: seal owner

• Dealing with uncertainties

• Capturing complex relationships

• Social Network Analysis

• Interoperability with semantic web ontologies

(CIDOC-CRM) and vocabularies (schema.org) 

organized in triple-stores (RDF, wikidata) with

SPARQL as query language
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Object Detection with Machine Learning

● Neural Networks suppress human capabilities in Object Detection tasks

● Able to generalize from examples

https://motchallenge.net/

Auto 
Tagging

Still requires 
manual 

validation

after enough 
seals were 

tagged

Manual 
Tagging

Few 
hundred

seals

Annotation 1: Visual components
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Challenges of cylinder seal dataset

● Preservation condition

● Style differences

cross: 97% cross: 6% cross: 25%

Annotation 1: Visual components



Annotation 1: Visual components. Object detection with 
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Annotation 1: Visual components. Class attributes with 
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Limitations

Different region (Tell Leilan, Syria) Not explainable, requires review

Not a “ball-staff”!

Annotation 1: Visual components
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Manual Review- Class “ball-staff”
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Output

Coordinates
indicate spatial
relations
between picture
elements



Annotation 2: Textual components



Additional tags for 
Social Network Analysis?



Additional tags for 
Social Network Analysis?

Automated ways for recognition and extraction of named entities 



&P365160 = A000050 (Blocher 1992b,219-220)
#project: acawai
#atf: use unicode
#atf: lang akk
#atf: use math
#atf: use legacy
@tablet
@seal 1
#TA000050.01
1. KIŠIB a-ḫu-ši-na

@seal 2
$ (uninscribed seal; caption)
#TA000050.02
1. KIŠIB {d}UTU-na-ṣir

<

@seal 7

#TS000220

1. {d}EN.ZU-en-n[am]
2. SANGA {d}UTU
3. DUMU    {d}EN.ZU-i-mi-ti
4. ÌR     É.BÁBBAR

IDs



&P365160 = A000050 (Blocher 1992b,219-220)
#project: acawai
#atf: use unicode
#atf: lang akk
#atf: use math
#atf: use legacy
@tablet
@seal 1
#TA000050.01
1. KIŠIB a-ḫu-ši-na

@seal 2
$ (uninscribed seal; caption)
#TA000050.02
1. KIŠIB {d}UTU-na-ṣir

@seal 7

#TS000220

1. {d}EN.ZU-en-n[am]
2. SANGA {d}UTU
3. DUMU    {d}EN.ZU-i-mi-ti
4. ÌR     É.BÁBBAR

IDs
seal owner



&P365160 = A000050 (Blocher 1992b,219-220)
#project: acawai
#atf: use unicode
#atf: lang akk
#atf: use math
#atf: use legacy
@tablet
@seal 1
#TA000050.01
1. KIŠIB a-ḫu-ši-na

@seal 2
$ (uninscribed seal; caption)
#TA000050.02
1. KIŠIB {d}UTU-na-ṣir

@seal 7

#TS000220

1. {d}EN.ZU-en-n[am]
2. SANGA {d}UTU
3. DUMU    {d}EN.ZU-i-mi-ti
4. ÌR     É.BÁBBAR

IDsseal user
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#project: acawai
#atf: use unicode
#atf: lang akk
#atf: use math
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&P365160 = A000050 (Blocher 1992b,219-220)
#project: acawai
#atf: use unicode
#atf: lang akk
#atf: use math
#atf: use legacy
@tablet
@seal 1
#TA000050.01
1. KIŠIB a-ḫu-ši-na

@seal 2
#TA000050.02
1. KIŠIB {d}UTU-na-ṣir

<

@seal 7

#TS000220

1. {d}EN.ZU-en-n[am]
2. SANGA {d}UTU
3. DUMU    {d}EN.ZU-i-mi-ti
4. ÌR     É.BÁBBAR

IDs
Virtual Seal

seal inscription

Physical Seal



&P365160 = A000050 (Blocher 
1992b,219-220)
#project: acawai
#atf: use unicode
#atf: lang akk
#atf: use math
#atf: use legacy
@tablet
@seal 1
#TA000050.01
1. KIŠIB a-ḫu-ši-na
#lem: kunukku[seal]N; Ahušina[]PN

@seal 2
#TA000050.02
1. KIŠIB {d}UTU-na-ṣir
#lem: kunukku[seal]N; +Šamaš-
naṣir[]PN$

@seal 7
#TS000220
1. {d}EN.ZU-en-n[am]
2. SANGA {d}UTU
3. DUMU    {d}EN.ZU-i-mi-ti
4. ÌR     É.BÁBBAR

1 Seal owner [da]-da Dada

2 Seal owner’s profession DAM.GAR₃ merchant

3 Seal owner’s patronymic/gender DUMU/DUMU.MÍ du-du son of Dudu

4 Seal owner’s subordination/gender ARAD/GÉME {d}nin-šubur servant of the goddess Ninšubur

Set of rules

Script



&P365160 = A000050 (Blocher 
1992b,219-220)
#project: acawai
#atf: use unicode
#atf: lang akk
#atf: use math
#atf: use legacy
@tablet
@seal 1
#TA000050.01
1. KIŠIB a-ḫu-ši-na
#lem: kunukku[seal]N; Ahušina[]PN

@seal 2
#TA000050.02
1. KIŠIB {d}UTU-na-ṣir
#lem: kunukku[seal]N; +Šamaš-
naṣir[]PN$

@seal 7
#TS000220
1. {d}EN.ZU-en-n[am]

2. SANGA {d}UTU

3. DUMU    {d}EN.ZU-i-mi-ti

4. ÌR     É.BÁBBAR
@seal 7
#TS000220
1. {d}EN.ZU-en-n[am]
2. SANGA {d}UTU
3. DUMU    {d}EN.ZU-i-mi-ti
4. ÌR     É.BÁBBAR

1 Seal owner [da]-da Dada

2 Seal owner’s profession DAM.GAR₃ merchant

3 Seal owner’s patronymic/gender DUMU/DUMU.MÍ du-du son of Dudu

4 Seal owner’s subordination/gender ARAD/GÉME {d}nin-šubur servant of the goddess Ninšubur

Set of rules



text-id sealOwner sO_POS gender parent sOP_POS capacity capacity_specification superior sOS_POS

TS000219 Sin-ennam PN Male Sin-imitti PN šangû (priest) Šamaš Ebabbar TN



Overview & Connections

Blocher, Felix 1992. Siegelabrollungen auf frühaltbabylonischen 
Tontafeln in der Yale Babylonian Collection. Münchener 
Vorderasiatische Studien 9. München and Wien.

Collon, Dominique 1986. Isin-Larsa and Old Babylonian Periods. 
Catalogue of the Western Asiatic seals in the British Museum. 
Cylinder Seals 3. London.

Counting divine names in seal inscriptions

(total: 223) 



Overview & Connections

Superiors named in the inscriptions Divine figures depicted

(total: 223) 

Blocher, Felix 1992. Siegelabrollungen auf frühaltbabylonischen 
Tontafeln in der Yale Babylonian Collection. Münchener 
Vorderasiatische Studien 9. München and Wien.
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Quantitative analysis

Interspersed visual elements in Old Babylonian seals



Overview & Connections https://visualisierung.smb.museum/



Overview & Connections https://vikusviewer.fh-potsdam.de/fw4/vis/



https://uclab.fh-potsdam.de/coins/
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Combat scenes

al-Gailani Werr 1988, XXIV; 1 (167)

Monkey

Network analysis with Gephi



D. & T. Englmeier, J. Novonty, K. Radner (Oracc, MOCCI)

https://www.armep.gwi.uni-muenchen.de/#map

Mappings

https://www.armep.gwi.uni-muenchen.de/#map
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