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Digital twin of past cityscapes

Chiara Piccoli, Maurice de Kleijn, Henk Scholten



Digital twins of past cityscapes

AIMS:

Digital replica of the existing situation
Knowledge hub / data integration / heritage data management

Analysis / Simulation
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Digital twins of past cityscapes

CHALLENGES:

Archaeological data are fragmentary and incomplete
Inconsistency in data quality

Ethics of “reconstructing” the past
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Case studies

Knowledge Hub for the Archaeology and Heritage management

of Southern Euboea
Mapping the Via Appia
Visualizing past cityscapes: Koroneia 3D

3D / 4D Amsterdam
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Heritage management Southern Euboeia
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Heritage management Southern Euboeia
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THE SEA AND THE LANDROUTES OF SOUTHERN EUBOIA, CA. 4000-1
BC

A CASE STUDY IN MEDITERRANEAN INTERCONNECTIVITY

- S [ v [ 0w

The ‘Sea and Land Routes of southern Eubola’ (SESLR) project aims to provide a detalled study of regional in
between ca. 4000 and 1 BC and in this manner make a critical contribution to the present discussion about Mediterranean interconnectivity. An
important basis for this research has been the creation of a data base of all known settiements, important roads and routes, and maritime

elements, with new data provided by fresh field surveys and remote sensing research. From the beginning the
intention was to make the project’s data base accessible to a larger group of potential users, including planners, heritage policymakers and
ar ists working for the state ar ical service. This Knowledge Hub is the result of this effort.
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Mapping the Via Appia project

Spatial Data Infrastructure

De Kleijn et al. 2016. A 3D spatial data infrastructure for Mapping the Via Appia. Digital Applications in Archaeology and Cultural Heritage 3: 23-32
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Mapping the Via Appia project

http: //mapplngthewaappla nI/prOJect/ onllne access at http://1 48 251.106.132:8090/dist/
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Koroneia 3D

Data integration platform for
research purposes

Simulation of reconstruction [f’,?,{:'r'ﬂfeﬁi‘,'_‘ Ls:;:y}
. . . Roman towns
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figures

GIS-driven, rule-based approach —r
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R[Jle files

3D visualization
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Street network
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Heightmap  Texture map

Control maps

C. Piccoli 2018. Visualizing Cityscapes of Classical Antiquity . From
Early Modern Reconstruction Drawings to Digital 3D Models. Oxford:
Archaeopress. Open Access at https://bit.ly/2mmSkg4

Obstacle map ~ Land use map
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Koroneia 3D

Simulations of what-if scenarios (based on slope values)

@ CityEngine Advanced 2016.1 - Individual_houses_slope.cga

File Edit Select Layer Graph Shapes Search Scripts Window Help
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(433 ee B3

L M@Geneate B F W
= 4| E5 6e ” = 0| € Viewport i

& Not signed in
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 Perspecte View | 189 Obpctt | ssazn Pobegors _______________________________________________|

[Search for fles in workspace

Q| Al types v
» & 3D City Creation

» & ESRLb
& KORONEIA2013
& assets
) @ data
» @ images
> @ maps
» @ models
) @ rules
) @ scenes

Lotl -->

case slopeDegrees(scope.sx, scope.sy,scope.sz)

zeport ("Area.Greenspace”, geonatry.area)
#print (s ee.

LotVegetation

elze: *
alignscopeTohxes (y)
innerRectangle (edge)
{shape:
t(0,-2,0)
extrude (world.up, 2)
comp (£)

WGS 1984 UTM Zone 34N (EPSG:32634) free Memory: ® 3685[MB] @ 2250{MB]

Rules files and 3D assets available on github: https://github.com/cpiccoli/rules
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Data integration platform

GIS-driven, rule-based approach

€ Fagun AN, 160n Conen_warer 147 tpecty (111§
0 Sagen AV, Heh Growno 7 carecnt e
© S AV, ek SW1) (5458 o] [0}

Pilot project part of the Amsterdam Time Machine
(coordinators: Prof. Dr. Julia Noordegraaf and dr. Claartje
Rasterhoff, University of Amsterdam)




Discussion

Long-term sustainability: Who is responsible?
IT literacy
Harmonization of heterogenous datasets

Transparent process from data to interpretation

See also: McKeague et al. 2019. Mapping Our Heritage: Towards a Sustainable Future for Digital Spatial Information and

Technologies in European Archaeological Heritage Management. Journal of Computer Applications in Archaeology 2(1): 89-104.

DOI: https://doi.org/10.5334/jcaa.23
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Thank you for listening!

Contacts

« Heritage management Southern Euboia and Mapping the Via Appia:

Dr. Maurice de Kleijn
Vrije Universiteit Amsterdam - Spatial Information laboratory (SPINIab)
mtm.de.kleijn@vu.nl

« Koroneia 3D and 3D/4D Amsterdam:;

Dr. Chiara Piccoli
University of Amsterdam / Leiden University
c.b.m.piccoli@uva.nl
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