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Some Key Archaeological Places
• Investigation extents  

• Contexts - positive & negative 

• Finds spots - may record 3D 
spatial attributes. 

• Sample locations/extents 

• Groups of contexts e.g. Buildings - 
this will be more challenging as it 
gets its spatial information from 
several contexts 

• Phases of Activity (Events) - 
Spatio-Temporal relationships 
between Group info
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The CIDOC CRM

Top-level Entities relevant for Integration

participate in

E39 Actors

E55 Types

E28 Conceptual Objects

E18 Physical Stuff

E2 Temporal Entities
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With thanks to M. Doerr et al



CRM-EH diagram of Archaeological Information Domain 

Archaeological extensions of CIDOC CRM  
http:// purl.org/crmeh



Simpler interoperable CRM-EH Model
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Context as a spatial entity - 
E53 Place 

(e.g. pit cut)
• (E53.Place)

– (Context_EHE0007)

Context material a physical 

entity 
- E18 Physical Thing
 (e.g. pit fill)
• (E18.Physical_Thing)

•(ContextStuff_EHE0008)

Archaeological Context/Stratigraphic Unit represented 
by 2 CRM entities - Spatial E53  - Physical E18
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Conceptual Models and Knowledge Resources

• CRM [ http://cidoc.ics.forth.gr/ ] 

• CIDOC Conceptual Reference Model 
• International standard ISO 21127:2006 

• CRMEH [ http://purl.org/crmeh ]  

• English Heritage Ontological Model 
• Extends CIDOC CRM for archaeological 

domain 
• SKOS [ http://www.w3.org/2004/02/skos/ ] 

• Simple Knowledge Organization System 
• RDF representation of thesauri, 

glossaries, taxonomies, classification 
schemes etc. 
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English Heritage Thesauri
• Monument types thesaurus 

- classification of monument type records  
• Evidence thesaurus 

- archaeological evidence 
• Object types thesaurus 

- archaeological objects 
• Building Materials thesaurus 

- construction materials 
• Archaeological Sciences thesaurus 

- sampling and processing methods and 
materials 

• Timelines thesaurus 
- periods, and time-based entities
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LOD Heritage Vocabularies: http://heritagedata.org
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Ontology Based Information Extraction

• Advance Information Retrieval 
• Beyond the limitations of (key)words to the level of 

concepts and semantic relationships 
• Aid Information Retrieval 

• To make inferences from diverse data sources 
• Information Extraction (IE) 

• A specific text analysis task aimed to extract 
specific information snippets from documents  

• Ontologies to drive/inform IE  
• To describe the conceptual arrangements of 

semantic annotations. 

• Ontologies; a mediation language between 
concepts and their worded representations
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Excavating Grey Literature Documents

• Online AccesS to the Index of archaeological 
investgationS (OASIS) http://www.oasis.ac.uk 

• Library of unpublished fieldwork reports on 
ADS now with DOIs 

• Other publication reports e.g. Raunds 
• Internet Archaeology LEAP article - Silchester 
• Semantic Indexing  
• Interoperable technologies W3C standards 
• XML, RDF representation 

• Grey Literature; source materials that can not be 
found through the conventional means of publication 
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Annotations  
Period, 
Objects,
Places,
(Contexts & 
Groups)

Rule-based method 
Focused on Evaluations & Excavations Summaries from OASIS

Phase treated 
as Temporal but  

is a separate 
Spatio-temporal 

concept

Example of the Annotation Methodology
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Information Extraction Framework 

General Architecture for Text Engineering

XML structures to represent 
semantic properties

EH Thesaurus  
- Object Types  
-Archaeological Periods 

Java Pattern Engine

ADS – OASIS 
Grey Literature 

Ontology  
-CIDOC CRM-EH

Gazetteer Lists 
- Context types
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GATE Mapping of Knowledge Resources

CIDOC E53. Place

EH E0007 
Context

EH E0005 
Group

CRM-EH

Natural Language
“Layer” “22 Pits”

EH Thesauri

Glossaries

Onto-Gazetteer 
Utility 

 
Gazetteer Lists 

Reference to SKOS mapped to the 
MinorType attribute of list entries
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JAPE Pattern Matching Rules

“Ditch containing prehistoric pottery dating to the Late Bronze Age 
or Early Iron Age along with burnt flints and flint flakes”

E53 Place E49Time Appellation E19 Physical Object

Pattern Matching Rules expanded beyond simple gazetteer look-up  

Natural Language – Gazetteer Look-up  

E49<entity><same-entity> E49 “Late Bronze Age or Early Iron Age”

E49<entity><other-entity> E19 “prehistoric pottery”

E53<entity><verb>(<entity>/
<structure>)

“Ditch containing prehistoric pottery”
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Annotation Types exposed in XML
Annotation Types

<ContextFind>  
  <Context>Ditch<Context>  
  <VG>containing</VG> 
  <PhysicalObjectPLusTime> 
    <Time_Appellation>      
 prehistoric 
    <Time_Appellation>  
    <PhysicalObject> 
 pottery  
    </PhysicalObject> 
 </PhysicalObjectPLusTime> 
</ContextFind>

(“Ditch containing prehistoric pottery”)

Semantic Attributes for Annotation Types 
<PhysicalObject gateId="8749" SKOS-EH="134718“ thesaurus =“EH-Object Types" 

class="EHE0009.ContextFind" ontology="http://
hypermedia.research.glam.ac.uk/media/files/documents/2008-04-01/
CIDOC_v4.2_extensions_eh_.rdf"} 

XML Annotation Structures DOM – XML 
Applications

Andronikos*  
Uses PHP-MySQL to 
display semantic indices 
values in HTML format
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Andronikos Web Portal Interface 
• Andronikos web-

portal development 
• Utilise semantic 

annotation XML 
files  

• The server side 
technology PHP 
DOM XML 

• MySQL database 
server to store 
relevant thesauri 
structures.
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Pilot Evaluation Results - Discussion
• Encouraging Recall and Precision rates over 70% for 

Time Appellation concepts 
• The limited amount of glossary terms (Places) has 

influenced the performance  
• Agreement for Place and Physical Objects was not 

always clear cut (i.e ‘burnt tree throws’) 
• Distinguishing Materials from Objects hardest e.g. Pottery 
• The potential of the method to extract complex phrases 

associated to two or more ontological entities  
• Further work  

• Incorporation of additional Ontological Entities (Phases, Samples) 
• Gazetteer enhancement e.g. more terms for Places 
• Pattern matching rules expansion 
• Formal evaluation of the Extraction method and overall retrieval 

performance
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Internet Archaeology Vol 30 http://intarch.ac.uk/journal/issue30/tudhope_index.html

STAR interface for cross-search of integrated data

http://intarch.ac.uk/journal/issue30/tudhope_index.html
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