
Holly Wright
Archaeology Data Service

University of York

Arch-I-Scan Workshop

21 April, 2023



Funded by EU H2020

Research and Innovation Action

Duration: 36 months

June 2016 to May 2019



Partners

University of Pisa (coordinator)
Dipartimento di Civiltà e forme del sapere
CNR –Istituto di Scienza e Tecnologie dell’Informazione
INERA srl

University of Barcelona
Fac. de Prehistòria, Història Antiga
i Arquelogia

BARAKA
ELEMENTS 

University of York
Archaeology Data Service University of Cologne

Institut für Archäologie

University of Tel Aviv
School of Computer Science

Archaeologists and Computer Scientists



ArchAIDE
Archaeological Automatic Interpretation and 
Documentation of cEramics

eating 
and drinking

cooking

storage

illumination transportion

Pottery helps us to:
• Date archaeological contexts
• Understand dynamics of production and 

trade flows
• understand the social interactions
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Pottery often represents a significant percentage of finds in many 
parts of the world, and therefore significant investment of time 
and expertise.
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In some parts of Europe it is 
estimated that 80 or 90% of the time 
and energy of an archaeologist it is 
spent in the analysis and 
quantification of excavation finds.

Quantification and analysis requires:
• Complex skills and since it is heavily

dependent on human inspection and 
interpretation; it is a very time 
consuming activity

• Access to comparative information, 
which is often fragmented and time 
consuming to consult
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Analysis of sherds:
(a) the identification of the ceramic 
class, the specialist looks at:
• surface treatment,
• the decoration
• the fabric
(b) identification of the form type:
• looks into the ceramic class paper 

catalogues for the specific form; 
• analyses the section of the 

potsherd and its profile;
• makes a comparison with 

published types (hundreds of 
pages and drawings)
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ArchAIDE developed a prototype app for tablets and smartphones to speed and 
support the ceramic classification and interpretation work of archaeologists, during 
both fieldwork and post-excavation analysis.



ArchAIDE
Archaeological Automatic Interpretation and 
Documentation of cEramics

We wanted to speed tasks for experienced 
archaeologists and pottery specialists and 
help new researchers learn more about 
pottery identification, using a modern 
computer-aided approach, but keep the 
overall methodologies used by archaeologists 
to ensure the app complements existing 
workflows.



Roman Amphorae
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Terra Sigillata

Majolica



[Digitisation]

[catalogues]



• Multiple approaches to creating digital reference 
collections for the app:
• Incorporated existing digital reference catalogues
• Created new tools to digitise paper catalogues
• Analysed and extracted information from 

reference drawings to create new resources (3D)
• Created new reference data with photography 

campaigns
• Populated the database with the resulting 

reference typologies
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Digitising from catalogues
Much variability in textual data, even within a 
single publication: from very structured to totally 
unstructured
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(Assisted) manual and automatic text 
digitisation
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From drawings digitisation to 3D models
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The database is designed to:
• Hold images, shape models and 

descriptive data from the comparative  
collections 
• Allow the recognition technologies 

developed to be applied
• Incorporate data from users

Database design
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• Database capable of holding spatial geometries 
(polygon and point) 

• Principally uses country (Geonames), but also 
Pleiades for ancient placenames and Getty TGN for 
particular places.
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Multilingual vocabularies

• Allows mapping of concepts rather than terms by 
archaeologists
• Different recording traditions may not only use 

different words, but concepts may only be 
mapped at different levels of granularity.
• Concepts are mapped to the Getty AAT as a 

‘neutral spine’ to allow interoperability with 
other resources.
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Database implementation



[image recognition]

[appearance and shape based similarity
search and retrieval ]



Decoration

ArchAIDE
Archaeological Automatic Interpretation and 
Documentation of cEramics

Appearance based recognition

Stamps



• Following discussion with pottery specialists, a methodology was 
defined on how the data should be classified

1. The user annotates a profile on a picture 
2. The shape is extracted from the annotation
3. This shape is used for finding similar profiles, and ranking them 

by relevance

1 3
Ranking of 

pottery classes 
by relevance

2
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Shape based recognition
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The main steps for building the
shape-based system are:
• Extract pottery profiles from the

catalogues
• Reconstruct 3D models of the 

pottery from the profiles
• Generate a database of synthetic 

sherds for each class
• Extract the fracture shapes from 

the sherds
• Train the neural-network to learn

how to classify the sherds by
their fractures



[ArchAIDE System]

https://www.flickr.com/photos/wwarby/



https://www.flickr.com/photos/londonmatt/

[workflow]





https://www.flickr.com/photos/129657698@N02/

[Data preservation]

https://www.flickr.com/photos/129657698@N02/
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Roman Amphorae: a digital resource
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Current ArchAIDE Experimentation

• Critical aspects of the ArchAIDE framework now obsolete 
(TensorFlow1.x with ResNet101) making it difficult to compile 
and change, as many libraries have now been abandoned. 

• Updated and enhanced ArchAIDE using PyTorch development 
framework. PyTorch allows better (and dynamic) control of 
graphs and nodes and easier code management, which can be 
rewritten more easily due to its modular architecture. 

• Also experimented with the neural network; interesting results 
obtained using Google Inception_v3, increasing accuracy on the 
validation set from about 65% with ResNet101 to about 80%.

• ArchAIDE is a rigid system which can only recognise the ceramic 
classes for which it has been trained, so experiments have also 
been undertaken using Continual Learning (Lomonaco-2021).
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Lessons Learned

• Comparative data must be derived from a variety of sources, 
each with different advantages and restrictions.

• Tools to help digitise the authoritative paper catalogues were 
developed, but ArchAIDE doesn’t hold the copyright. Showing 
publishers how their content can be actively reused can open 
discussion about the importance of making their resources 
available in new ways, furthering discourse around making 
research data open and accessible.

• Important to have decision points in the workflow so that humans 
can validate the decisions made by the algorithm and produce 
data research data they can trust.

• We must create a community of practitioners working together to 
create and share training data, and develop best practice around 
documentation optimised for use by AI applications.
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COST Action
Managing Artificial Intelligence in Archaeology (MAIA) 

MAIA will create a community of archaeologists, digital 
archaeologists and computer scientists who will work together to 
develop a shared understanding of AI applications in archaeology. 

This will include meetings, workshops and short-term scientific 
missions, bringing together researchers who wish to create or use 
digital collections and training data. Key to this will be training 
opportunities in the field for documenting archaeological resources 
optimised for AI research allowing researchers to work across 
borders to understand how to create comparative and training 
data.

Notification: 16 May
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