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A puzzle in 4D:

digital preservation and reconstruction of an Egyptian palace

Digital long-term preservation of resources from
Austrian excavations at Tell el-Daba (Egypt)

« Funding: Austrian Academy of Sciences digital long-term preservation
program (OAW/ACDH Digital Humanities) & ARIADNE (FP7-313193)

« February 2015 — January 2020

« OREA & ACDH (Austrian Academy of Sciences)

« Case study to develop archaeology data archive at the Austrian

Academy of Sciences

Cooperations with:
Ludwig Boltzmann Institute ArchPro
Chicago University

Osterreichisches Archéologisches Institut, Grabung Tell el Dab‘a ‘ -
Archaeology Data Service y ' '
PIN Scri - Polo Universitario "Citta di Prato” PuUzzLE IN 4D
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« Tell el-Daba, eastern Nile delta

« 12t — 18t Dynasty (early second
millenium BC)

« Wealthy society, contacts to eastern
Mediterranean and Minoan culture

» Fieldwork since 1966 (88 campaigns)
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Vorführender
Präsentationsnotizen
Tell el Daba is an archaeologyical site in the eastern Nile delta in Egypt
It dates to the early second millennium BC, Bronze Age
It is associated with many historical places, for example Avaris 
Wealthy society with many residential buildings, tombs temples and palaces 
With contacts to the eastern Medieterranean
And famously to the Minoan culture – here you can see a wall painting that from Tell el Daba and there are nearly identical wall paintings have been found on Crete
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ANALOGUE documentation

Photos
15 000 photos 2 v
200 000 photo negatives P g QS‘ 2 s E
of which 1/3 are 6x6 negatives %ﬁ, --‘;f’ 7
45 000 slides - —

Drawings

find drawings: 15 200 pencil on cardboard
+ 8000 ink on cardboard

35 000 field drawings (plana, sections, details): colour pencils on
millimeter paper

4500 plans, nearly all DIN A2 or A1: ink on tracing paper

Written documentation

5 folders of excavation protocols - 300 pages each
Lists, find cards, etc.
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DIGITAL r r
TED Documentation Databases: G esources

« Since 2007: locus- & wall lists, inventory, protocols, wall painting fragments,
stone tools, human remains, animal bones, botanic remains, seals

Photos

« Photos: field- and finds-photos, since 2007

Drawings

« AutoCAD Plans: fieldplans of some areas digitized

« Scans of finds drawings, since 2011 complete, before only occasionally

Written documentation
« TED Documentation access database, since 2007 (protocol-, locus- &wall

lists)
« Scans of inventories of Pottery and small finds (complete)
Other

« Spreadsheets: specialist analysis (C14 measurements etc.)
« Geophysical surveys (geo-magnetic and geo-physics),

« GPS-plans, various maps

« lllustrator files: reconstruction drawings
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Challenges

Large
Technological amount of
challenges data

Homogeneous documentation
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Data model: CIDOC CRM
®

What questions do we want to answer with Metadata created from

analog sources?

All documents of a specific excavation area — or archaeological feature/find
types (grave, wall , vase, ....) — or specific archaeological features/finds (e.g.
grave 5 in area Area F/1)

All archaeoloadical features/finds of a specific tvpe in an excavation area (all

» Physical Storage

—— is .stored in
Planum 3 . Profile drawing
- g/1 1/21 _ Rlapym 4 Analog Planum drawing
Excavation ) Profile j/21 Nord \ * Find drawing
Area . — mén tation L Konvolutliste
' H/1v_B/24  Flanum 9 ) Photos
- Digital AutoCAD Plans
contains Databases
| Locus 4452 7 .
; Grave8 digitised/modelled
Archaeological _ walll 4 _
Feature/Find ; Find 3358/p AN
" Stratum e2 A Digital Secondary Scans
: = Metadata

Documentation

documents
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Integration of Digital Sources
Locus Databases
E/1 M <41 _ BIanum Locus ID Type Description
Excavation Profile i 2 .
Area - Nummer ~ Kategorie - Beschreibung
. . H/Iv B/24 Blanu L6153 Schicht Sandschicht, darauf Steinsplitter, vel
L6154 Schicht Fullschutt, Lehmziegel, in Innenraun
contains L6155 Grube flache Grube, schneidet in L6035 ein,
: Locus 4452 L6156 Grube Grube, tief, mit Lehm gefillt, Tonsch
. rav L6157 Grube Grube gerundet rechteckig, NNO-55\
Archaeological il : L6159 Treppe Gestuckte Treppe, fihrte von L6106 1
Feature/Find Find 3358/p _ _ _ L o
L6160 Raum Gestuckter Boden, nordlich der Trep

i " Stratum ez

" Inventory Database

PHOTO - | AREA

0173 2783/05 | All-I12 2 bur 3 El TEY krug  66/034
0179 All-112 2 bur3 El TEY krug  66/036
0180 2783/06  All-112 2 bur3 El TEY krug  66/034
0181 2783/07 All-l12 2 bur 3 El TEY krug  66/034
0182 2783/08  All-112 2 bur3 El TEY krug = 66/034
0183 2733/09  All-112 2 bur 3 E1l TEY krug  66/034
0184 2783/10  All-112 2 bur 3 El TEY krug  66/039

SPI Id
SPI Id
SPI Id
SPI Id
5PI Id
SPI Id
SPI Id

«t |PL - |Gl ~ |[FINDM - |DA1~ TYPE ~ -| ZN - WA - |FAB ~ FEINI~ TECH - BODEl -~ BR ~ HA~ | MI[~ HD ~

w2 Wegef re 3 28 1.2
w2 Wgef re 3 27 1.2

w2 Wgef re 3 2.7 1.3
w2 Wgef re 3 2.8 1.3
W2 Wgef re 3 2.8 1.3
w2 wWgef re 3 2.7 (14
w2 Wegef re 3 275 1.2
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- Metadata/digital d i
etadata |g|ta ata conversion

D9 Datz Object!

« Transform Excel/digital P94i_was_created_by

data(databases) to CIDOC

CRM and extensions

using Karma tool L1_digitized
 Integrate data of different P70_documents P70_documents

sources (Field Drawings, g

Fotos, Controlled

Vocabularies, Archiving T .
System,...) v Y v
* Ingest into triple store , , _ _
. h_objekte_ID_single ~ Grabungs_objekte_ID_single ~
and/or to the repository T T =TT

%]

irab4 www.oeaw.ac.at/p... TD_F- www.oeaw.ac.at/p... C
|_o21_Grab4 I_o21_Profile_Gra...  |_o21_Profile_Gra...
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Architecture
DATA CREATION & DATA INTEGRATION, DATA PUBLICATION
CURATION R — STORAGE & ARCHIVING

Triple Store
(Blazegraph)

conversion

i

Enter metadata

(Excel)
4dpuzzle webapp
ANALOGUE (django)
RESOURCES
scanning +

ArcGIS Server

BORN-DIGITAL
DATA

' GIS Data

| Databases

i (MS Access, filemaker)
| Spreadsheets

1 (MS Excel)

| Raster images, photos !
' Vector graphics i
] (AulOCJ\D Adobe IIIuslrator) i
' Georadar .. '

conversion

(Off-site) Backup (ARZ)

~———p Data flow - - - p Accesses e RETEIS
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epository -

https://arche.acdh.oeaw.ac.at

 Based on Fedora 4

« (Major changes between Fedora versions 3 and 4, v.3 EoL 2015)

« + own implementation in PHP (https://github.com/acdh-oeaw)

« + own custom metadata schema with support for (and mapping to) other formats

=> More on the repository in separate presentation:
Tomorrow, 18:00 @ Session: Archiving

ARCHE


https://github.com/acdh-oeaw
https://4dpuzzle.orea.oeaw.ac.at/

HOME  ABOUT THE PROJECT ~ DIGITAL ARCHIVE ~  TELL EL-DABA 4D ~

Frontend prototype

A Puzzle in 4D - Tell el-Daba

The project A Puzzle in 4D aims to provide digital long-term preservation for the rich archaeological resources of the Austrian excavation
Egupt. Since 1966, Austrian excavations took place at Tell el-Daba (TD) in Egypt, an archaeological site revealing evidence from a society w
of the eastern Mediterranean dating to the 12th to 18th dynasties (early second millennium BC). After 50 years of fieldwork campaigns, 1
(Austrian Academy of Sciences) contains a huge and heterogeneous resource of digital and non-digital photographs, plans, drawings anc

In the A Puzzle in 4D project we prepare the archaeolt
excavations for digital long-term preservation and ar
analysis based on international standards. Large part
made available open access online for researchers ¢
The project is a case study for the developmen
archaeological data at the OAW ACDH (Austrian Acac
Center for Digital Humanities

On this website you will find information about the w
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Digital Archive / Explore TD resource search oll field drowings | field drawing TD_FZ_1026

¢ field drawing: TD_FZ_1026

document id @ TD_FZ_1026
document type @ Feldzeichnung i ] . ' ey
document subtype @ Planum r B il | 5 B3 . IE
scan https://4dpuzzle-iif acdh.oeaw.ac.at//TD_FZ_1026__TD_F-1_j21_Planumi/infojson R | SESBETT .
site @ TD | “ﬁs_.ﬂ =
area @ F-| i : !
square trench @ 21 : i . ' Bl
planum © i | 1
perspective of drawing b :
stratum comment @ SR v
drawn by ‘i ':._:_‘:_,_}_ £
year 1979 ';‘ -:‘: [ ..
e 4 W -
— =
scale 150 download
paper type Millimeterpapier
archaeological object @ @

P

excavation object @ TD_F-I_j21_Planumi

m



Vorführender
Präsentationsnotizen
In the digital archive part of the homepage one part of the TD resources (everything which has already been analysed and published) will be made accessible. At the moment, there are only the photos and field drawings of one square in one area – search for F/I, j-21, planum 2, ID736 – it is then possible to view the plan online and to also download a small size version of the file. So, this homepage can be used to search, view and download resources, which will be sufficient for normal research purposes; however, if a full-size image, for example a photo is required, for example for print in a publication, the relevant photo can be searched via this homepage and then the large file size can be downloaded via the ACDH archive ARCHE in the future.



ABOUT THE PROJECT ~ DIGITAL ARCHIVE ~

About the project ~ Creation of the digital archive

TELL EL-DABA 4D ~ )

Creation of the digital archive
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Figure 1 Main categories of physical reality,
documentation and digitizing processes.
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Figure 2 Scanning over-sized plans. (©
copyright OAW/ACDH)

/ﬂ Image Gallery A
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The TD archive at OREA holds a large quantity of analogue and digital resources which document the
process of archaeological fieldwork and the archaeological discoveries that were made. For the digital
archiving of these resources, we had to create a data model that represents the relationships between the
information in the analogue and digital documentation, the actual archaeological evidence, the process of
excavating this evidence and, of course, of us digitizing and processing the resources (Fig 1). We have used
an ontology to represent this complex network of information.

The CIDOC CRM ontology is an ISO standard for cultural heritage documentation. Using this ontology does
not only allow us to create the complex relationships that we need for our data model, but it also enables the
data to be encoded in a machine-readable format. This is important if other computers want to access the
information from the TD archive.

The preparation of the analogue resources for digital long-term preservation includes the digitization of
resources, for example the scanning of paper records such as field drawings and the creation of metadata
for the scan (Fig 2). Metadata can be information about the content depicted or described on the analogue
resources, characteristics of the information carriers and/or information on the digitisation process.
Depending on the future use of the digitised resources a set of Metadata is defined and presented ina
standardized way, in our case the organisation of the metadata follows the standards set by the CIDOC CRM
ontology. Typical metadata records in the A Puzzle in 4D for a digitised photo of a find are for example the
inventory number of the find, the date when the photo was made and information about the scanning. The
metadata about the finds include information about the type of find, the dating of the find and the find spot
The relationships that we have created between the different types of metadata allow a complex guerying
of the archive.

when the files are ready for long-term preservation, they will be imported into the data repository ARCHE.
ARCHE is the data archive that is currently set up at the OAW ACDH.

For more information on our data model, the use of CIDOC CRM, the digitization workflow and the system
architecture plegse continue reading here:



Vorführender
Präsentationsnotizen
In the ABOUT THE PROJECT section of the homepage, you will not only learn about the project, the events and publications, but you also have access to an online bibliography of Tell el Daba, which currently has about 500 entries. �Furthermore, we are also providing information about the project workflows, in particular about the creation of the digital archive – you can read here about the data model, about the mappings to the CIDOC CRM, which is an international standard, that adds semantics, i.e. meaning to the data, which can make the data interoperable with other datasets in the future; and about how we make unique identifiers for the resources; There are two more sections, one describes our digitisation workflow, scanning standards and data management, and a third section describes the technology stack behind of it all, the repository and the servers are provided by the Austrian Academy of Sciences.



®pyuzzle in 4D - Tell el-Daba, Area F-l, square j-21 A Puzzle in 4D, OREA and LBI ArchPro

Dperationale Layer =~
|i TD_FI_j21_Phases .ss (1 von 14)
Informati i D _E3
» |i Phase_TD_A aee Im_Po““s_ -
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During this phase a series of ovens were
constructed against the eastern wall of an
» |+| Phase_TD_E2 ves earlier “Totenhaus." It was constructed of
G mud and protected at the outside with
» [ Phase TD_E3 mud bricks and mud-br_‘ick fragments to
- - s preserve the heat. The inner mud core was
fired due to cooking activities. A small
» /| Phase TD_F e bench to its south was maybe used as a
work or storage surface. Finds of bronze
moulds close by indicate that these ovens
occasionally were also used as smelting
furnaces.
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Vorführender
Präsentationsnotizen
In the Tell el-Daba 4D part is probably the part most interesting for the public – or for the more playful archaeologists, because here you can see movies and 3D models, some of them interactive. �The 3D models, the GIS project and the movie all relate to one case study, one square and area of the excavations which have been analysed in more detail and used to develop the archaeological information system by our project partner LBI ArchPro. �We have then taken the data resulting from their case study and added the relevant metadata and prepared them for online publication:�In the WebGIS it is possible to explore the different phases of this square trence – and, via information points you can get the archaeological information to the maps, or, by directly selecting features �
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Wooden reconstruction of
Tell el-Daba F/I palace

Phase Model of Tell el-
Daba F/I palace

walkthrough Tell el-Daba
F/| palace
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Explore More

Virtual reconstructions of
tombs and a cellar

Twa tombs and a cellar have been reconstructed

using field drawings, protocols and photos. Ench

reconstruction shows the feld documentation, o
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Vorführender
Präsentationsnotizen
In the reconstructions sections you will find 3D models of the same area, some of them, you can explore interactively – it would take too much time now to go through all of it, but we can look at the reconstructions of one tomb: to the left are scans of the original fielddrawings, which are stuck together according to their alignment in relation to the field evidence – in the centre, there is a reconstruction of the in situ situation at excavation and to the right, we have an idealised reconstruction of the tomb, with a body and some grave goods inside.
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Next Steps

« Analysis and modelling of digital resources
* Preparation of digital resources for long-term archiving

* Further develop front end user interface to include more

resources and enhence query capabilities

« Complete online presentation of GIS data and 3D models
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Thank you for your attention!
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